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THIS PROJECT INCLUDES THE CONSTRUCTION OF A MAINTENANCE FACILITY THAT
INCLUDES OFFICES, SHOP AND STORAGE, VEHICLE STORAGE, A TRUCK WASH BAY AND
EQUIPMENT SHED.  A FUEL STATION IS ALSO INCLUDED.  SITE IMPROVEMENT WORK
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EDCOUCH MAINTENANCE FACILITY 
PHARR  DISTRICT  21 
PROJECT NO:  CBC-4704-00-884 

DETAIL NUMBER:  21-77-470400884 
 
 

SPECIFICATIONS  INDEX 
 

DIVISION 1 - GENERAL REQUIREMENTS 
 
 01001 Summary of Work 

01002 Definitions and Standards 
01003 Special Conditions  

 01004  Specification Outline  
 01200  Price and Payment Procedures  
 01300  Administrative Requirements   
 01320  Allowances  
 01321  Construction Progress Documentation 
 01330  Submittal Procedures  
 01400  Quality Control Requirements  
 01410  Testing Laboratory Services 
 01500  Temporary Facilities and Controls  
 01571 Temporary Erosion and Sediment Control  
 01600 Product Requirements 

01630 Substitutions and Product Options 
 01700  Execution Requirements   
 01770  Closeout Procedures  
 
DIVISION 2 - SITE WORK 
 

02100            Site Clearing 
02120 Selective Site Demolition 

 02200  Earthwork  
 02210  Geotechnical Data  
 02324  Trenching  
 02362  Termite Control 
 02446 Boring and Jacking 
 02512 Site Water Distribution 
 02516 Disinfection of Water Distribution 

02538 Sanitary Sewer System 
02741 Hot Mix Asphalt Paving / Striping  

 02751  Cement Concrete  
 02764  Pavement Joint Sealants  
 02780  Detectable Warning Pavers     
 02821  Chain Link Fences and Gates 

02900            Grading 
02925            Subgrade Preparation 
02950 Parking Bumpers  

 
DIVISION 3 - CONCRETE 
  
 03100 Concrete Forms and Accessories 
 03200 Concrete Reinforcement 
 03300 Cast-in-Place Concrete 

Texas Department of Transportation  Edcouch Maintenance Facility 
Facilities Management    Pharr District 21, Hildago County 
Maintenance Division   Specifications Index - Page 1 



 03350  Concrete Finishing 
  
 
DIVISION 4 - MASONRY 
  
 Not Used 
  
DIVISION 5 – METALS 
 
 05312   Steel Roof Deck   

05400 Cold-Formed Metal Framing 
 05500   Metal Fabrications  
  
DIVISION 6 - WOOD AND PLASTIC 
 
 06114 Wood Blocking and Curbing  
 06200  Finish Carpentry   
 06410 Custom Cabinets  
 
DIVISION 7 - THERMAL AND MOISTURE PROTECTION 
 
 07190  Water Repellents  
 07200  Board Insulation 
 07213  Batt Insulation 

07260 Underslab Vapor Barrier 
07270 Roof Underlayment Barrier 
07413 Sheet Metal Roof / Wall and Soffit Panels 
07614 Metal Roof Curbs  

 07840  Firestopping  
 07900  Joint Sealers  
 
DIVISION 8 - DOORS AND WINDOWS 
 
 08110  Standard Steel Doors 
 08115 Standard Steel Frames  

08212 Flush Wood Doors 
08310 Access Doors and Panels  

 08333  Overhead Coiling Doors  
 08410  Aluminium Storefronts  
 08520  Aluminum Windows  
 08710  Door Hardware  
 08800  Glazing  
 
DIVISION 9 - FINISHES 
 

 09111  Non-Load-Bearing Metal Framing System  
 09260  Gypsum Board Assemblies  
 09300  Tile  

09510 Acoustical Ceilings  
 09650  Resilient Flooring  
 09900  Painting and Coatings 
 09910  Painting Fueling System 
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DIVISION 10 - SPECIALTIES 
  
 10170  Plastic Toilet Compartments 
 10200 Louvers and Vents  
 10350  Flagpoles  
 10440 Interior Signage  
 10500  Lockers  
 10523  Fire Extinguishers and Cabinets  
 10800  Toilet Accessories  
  
DIVISION 11 - EQUIPMENT 
 
 11140  Fuel Dispensing System  
 
DIVISION 12 - FURNISHINGS 
 
 12493 Horizontal Louver Blinds  
 
DIVISION 13 - SPECIAL CONSTRUCTION 
 
 13120  Pre-Engineered Buildings   
   
DIVISION 14 - CONVEYING SYSTEMS 
 
 Not Used 
 
DIVISION 15 – MECHANICAL 
 
 15050  Basic Mechanical Requirements  

15060  Supports and Anchors  
15090  Piping Insulation  
15097  Ductwork Insulation 
15210  Reciprocating Air Compressors  
15400  Plumbing, Piping, and Associated Materials 
15490 Close Loop Water Recirculation System  
15540  Fuel Fired Heaters  
15761  Ductless Air Conditioning Systems  
15767  Heat Pump Air Conditioning Systems  
15810  Ductwork 
15820  Ductwork Accessories   
15830  Fans  
15850  Air Outlets and Inlets  
15950  Testing, Adjusting, and Balancing  
 

DIVISION 16 – ELECTRICAL 
 
 16010  Basic Electrical Requirements 
 16011 Electrical Submittal and Close Out Documents 
 16060  Grounding and Bonding  
 16070  Electrical Hangers and Supports 
 16075  Electrical Identification  

16123  Building Wire and Cable  
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16130  Raceway and Boxes  
16140  Wiring Devices  
16150  Wiring Connections  
16210  Electrical Utility Service  
16235  Engine Generators  
16411  Enclosed Switches 
16442  Panelboards  
16491  Fuses  
16510  Interior Luminaires 
16520  Exterior Luminaires  
16530  Emergency Lighting  
16710  Telecommunications Cabling  
16722  Gas Monitoring System 
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LIST OF DRAWINGS 

 
GENERAL 
 
  COVER SHEET / INDEX 
G1.1  ABBREVIATIONS AND SYMBOLS 
G1.2 TEXAS ACCESSIBILITY STANDARDS 
 
CIVIL: 
 

C1.0  GENERAL NOTES 
C1.1 GENERAL NOTES 
C2.0  EXISTING CONDITIONS PLAN 
C3.0 EROSION AND SEDIMENT CONTROL PLAN 
C3.1  EROSION AND SEDIMENT CONTROL DETAILS 
C3.2 EROSION AND SEDIMENT CONTROL DETAILS 
C3.3  EROSION AND SEDIMENT CONTROL DETAILS 
C3.4 EROSION AND SEDIMENT CONTROL DETAILS 
C4.0  DEMOLITION PLAN 
C5.0 SITE PLAN 
C5.1 CIVIL DETAILS 
C5.2 CIVIL DETAILS 

C5.3 CIVIL DETAILS 
C5.4 CIVIL DETAILS 
C6.0 GRADING PLAN 
C7.0 DIMENSIONAL CONTROL PLAN 
C8.0 UTILITY PLAN 
C8.1 UTILITY DETAILS 
C8.2 UTILITY DETAILS 
C8.3 UTILITY DETAILS 
C8.3 UTILITY DETAILS 
 
 

 

WATER: 
 

W1.0  WATER SYSTEM IMPROVEMENTS – TRUCK 
WASH 

W2.0 WATER SYSTEM DETAILS 
W2.1  WATER SYSTEM DETAILS 

W2.2 WATER SYSTEM DETAILS 

 

STRUCTURAL: 
 

S1.1 STRUCTURAL NOTES / ABBREVIATIONS 
S1.2 STRUCTURAL NOTES 
S2.1 FOUNDATION PLAN  
S2.2   FUEL ISLAND:FOUNDATION PLAN & DETAILS 
S2.3 ROOF FRAMING PLAN 
S3.1 FOUNDATION DETAILS 
S3.2 FOUNDATION DETAILS 
S3.3 TYPICAL FOUNDATION DETAILS 
S4.1 PRE-ENGINEERED FRAME ELEVATIONS 
 
 
ARCHITECTURAL: 
 

A1.0 LANDSCAPE / SPOT ELEVATION PLAN 
A1.1 SITE  PLAN 
A1.2 SITE DETAILS 
A1.3 GATE & FENCE DETAILS 

A2.0 CODE COMPLIANCE SHEET 
A2.1 FLOOR PLAN  
A3.1 ROOF PLAN  
A3.2 ROOF DETAILS 



 

A4.1 REFLECTED CEILING PLAN  
A5.1 EXT. ELEVATIONS  
A6.1 ENLARGED  PLANS-DRESS / RESTROOMS 
A6.2 MILLWORK SECTIONS & DETAILS 
A7.1 BUILDING SECTIONS  
A7.2 BUILDING SECTIONS  
A8.1 PARTITION TYPES 
A8.2 WALL SECTIONS  
A8.3 WALL SECTIONS  
A8.4 WALL SECTIONS 
A8.5 WALL SECTIONS  

A8.6 WALL SECTIONS  
A8.7 WALL SECTIONS 
A8.8 WALL SECTIONS 
A8.9 WALL SECTIONS 
A9.1 FINISH SCHEDULE / DOOR SCHEDULE  
 
A9.2 DOOR DETAILS 
A9.3 WINDOW AND DOOR DETAILS 
A9.4 PLAN DETAILS 
A9.5 DETAILS 

 DOOR / WINDOW TYPES 
 
MECHANICAL: 
 

M2.0 MECHANICAL LEGEND / GENERAL NOTES / KEY NOTES  
M2.1 MECHANICAL PLAN  
M4.1 MECHANICAL SCHEDULES - 1 
M4.2 MECHANICAL SCHEDULES - 2 
M5.1 MECHANICAL DETAILS – 1 
 
PLUMBING: 
 

P1.1 SCHEDULES & NOTES 
P2.1 PLUMBING PLAN  
P2.2 PLUMBING PLAN  
P2.3 PLUMBING PLAN  
P3.1 PLUMBING RISER  DIAGRAMS – SANITARY SEWER  
P3.2 PLUMBING RISER  DIAGRAMS – DOMESTIC WATER 
P4.1 PLUMBING SCHEDULES 
P5.1 PLUMBING DETAILS - 1 
P5.2 PLUMBING DETAILS – 2 
P5.3 PLUMBING DETAILS – 3 
 
ELECTRICAL: 
 

PE1.1  PLUMBING AND ELECTRICAL PLAN 
E2.0 ELECTRICAL LEGEND / GENERAL NOTES / KEY NOTES 
E2.1  LIGHTING PLAN 
E2.2  POWER PLAN 
E2.3  GAS DETECTION PLAN 
E3.1  ELECTRICAL RISER DIAGRAM, LEGEND & LIGHTING SCHEDULE 
E4.1  ELECTRICAL PANEL BOARD SCHEDULES  
E5.1  ELECTRICAL DETAILS 
E5.2 VOICE / DATA DETAILS 
 
 
END 
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SECTION 01001 
SUMMARY OF WORK 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Project Identification 

B. Contract description 

C. Work by the Texas Department of Transportation (Owner) 

D. Owner supplied products 

E. Contractor's use of site [and premises] 

F. Owner occupancy 

G. Specification Conventions 

1.2 PROJECT IDENTIFICATION 

TEXAS DEPARTMENT OF TRANSPORTATION 
PHARR DISTRICT 21, HIDALGO COUNTY 
Edcouch Maintenance Facility 
SH 107, 1/4 mile East of FM 1015 
Edcouch, Texas, Hidalgo County 

1.3 CONTRACT DESCRIPTION 

A. Work of the Project includes construction of four buildings and all related site work. Major 
components of site work consist of site roadways, parking lots, asphalt paving, concrete 
driveways, concrete curb and gutter, security fencing and gates, concrete walks, and 
connection of building to utility systems. 
 
Building 1: Office Building / Shop / Vehicle Storage / Truck Wash. :  Slab on grade 
foundation, with a pre-engineered metal building structure with roof purlins, roof 
insulation board and standing seam metal roof, metal studs and pre-finished metal panels 
exterior  wall, forced air DX heating and cooling system.   
 
The Work includes construction of a fuel station, slab on grade foundation with fuel tank 
and equipment.  Also includes is an LPG tank furnished and installed by TxDOT.  Slab on 
grade foundation with steel bollards for the LPG tank by general contractor 
 
In general, the Work includes site clearing, earthwork, paving, fencing, site amenities, 
concrete foundation, pre-engineered metal building structural frame and roofing, masonry 
veneer on metal studs, pre-finished metal panels, aluminum windows and storefront, 
drywall interior partitions, hollow metal doors, pre-finished wood doors, ceramic tile, vinyl 
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composition flooring, carpet, paint, millwork, mechanical systems, plumbing systems, 
electrical systems,  recycled water system and equipment installation as indicated in the 
Contract Documents 

B. Perform Work of Contract under Lump Sum Total cost contract with Owner in accordance 
with Conditions of Contract. 

1.4 WORK BY OWNER 

A. Concurrent work by Owner or others: Owner reserves the right to conduct minor work with 
his own forces or separate contractors during the construction.  Work will be coordinated 
with the contractor along the general demarcation line shown on the civil drawings. 

1.5 OWNER SUPPLIED PRODUCTS 

A. Owner will arrange for and deliver Owner-furnished items. 

B. Owner will arrange and pay for delivery of Owner-furnished items according to 
Contractor's Construction Schedule. 

C. If Owner-furnished items are damaged, defective, or missing, Owner will arrange for 
replacement. 

D. Owner will furnish Contractor the earliest possible delivery date for Owner-furnished 
products.  Using Owner-furnished earliest possible delivery dates, Contractor shall 
designate delivery dates of Owner-furnished items in Contractor's Construction Schedule. 

E. Contractor shall review Shop Drawings, Product Data, and Samples and return them to 
Architect noting discrepancies or anticipated problems in use of product. 

F. If Owner-furnished items are damaged as a result of Contractor's operations, Contractor 
shall repair or replace them. 

1.6 CONTRACTOR'S USE OF SITE [AND PREMISES] 

A. Access to Site:  Contractor will have unrestricted access to site.  Contractor shall have full 
use of premises for construction operations, including use of Project site, during 
construction period.  Contractor's use of premises is limited only by Owner's right to 
perform work or to retain other contractors on portions of Project. 

B. Construction Operations: Limited to areas noted on the drawings as the LIMITS OF 
CONSTRUCTION. 

1.7 OWNER OCCUPANCY 

A. The Owner will occupy the premises outside the limits of the construction site as denoted 
on the plans during the entire period of construction. 

B. Cooperate with Owner to minimize conflict, and to facilitate Owner's operations. 
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1.8 SPECIFICATION CONVENTIONS 

A. These specifications are written in imperative mood and streamlined form.  This imperative 
language is directed to the Contractor, unless specifically noted otherwise.  The words 
“shall be” are included by inference where a colon (:) is used within sentences or phrases. 
Except where specifically intended otherwise, the subject of all imperative statements is 
the Contractor.  For example, 'Provide tile' means 'Contractor shall provide tile.' 

1.9 CONTRACTOR 

A. Permits and Fees: Apply for, obtain, and pay for permits, if applicable, fees, and utility 
company back charges required to perform the work.  Submit copies to Owner. 

B. Codes: Comply with applicable codes and regulations of authorities having jurisdiction.  
Submit copies of inspection reports, notices and similar communications to Owner.  
Primary code is the International Building Code, 2003. 

C. Dimensions: Verify dimensions indicated on drawings with field dimensions before 
fabrication or ordering of materials.  Do not scale drawings. 

D. Existing Conditions: Notify Owner of existing conditions differing from those indicated on 
the drawings.  Do not remove or alter structural components without prior written approval 
of the Architect. 

E. Coordination: 
1. Coordinate the work of all trades. 
2. Prepare coordination drawings for areas above ceilings where close tolerances are 

required between building elements and mechanical and electrical work. 
3. Verify location of utilities and existing conditions prior to beginning work. 

F. Installation Requirements, General: 
1. Inspect substrates and report unsatisfactory conditions in writing. 
2. Do not proceed until unsatisfactory conditions have been corrected. 
3. Take field measurements prior to fabrication where practical.  Form to required 

shapes and sizes with true edges, lines and angles.  Provide inserts and templates as 
needed for work of other trades. 

4. Install materials in accordance with Manufacturer’s instructions and approved 
submittals. 

5. Install materials in proper relation with adjacent construction and with proper 
appearance. 

6. Restore units damaged during installation.  Replace units which cannot be restored 
at no additional expense to the Owner. 

7. Refer to additional installation requirements and tolerances specified under 
individual specification sections. 

G. Definitions: 
1. Provide:  Furnish and install, complete with all necessary accessories, ready for 

intended use.  Pay for all related costs. 
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2. Reviewed:  Review of items submitted.  Not a limitation or release for compliance 
with the Contract Documents or regulatory requirements.  Refer to limitations of 
'Reviewed' in General and Supplementary Conditions. 

H. Intent:  Drawings and specifications are intended to provide the basis for proper 
completion of the work suitable for the intended use.  Anything not expressly set forth but 
which is reasonable implied or necessary for proper performance of the project shall be 
included. 

PART 2 - PRODUCTS  (Not Used) 

 

PART 3 - EXECUTION  (Not Used) 

 

END OF SECTION 
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SECTION 01002 
DEFINITIONS AND STANDARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY:  This section specifies administrative requirements for compliance with governing 
regulations, codes and standards. 

A. Requirements include obtaining permits, licenses, inspections, releases and similar 
documentation, as well as payments, statements and similar requirements associated with 
regulations, codes and standards. 

1.3 DEFINITIONS 

A. General: Definitions contained in this Article are not necessarily complete, but are 
general to the extent that they are not defined more explicitly elsewhere in the Contract 
documents. 

B. Indicated: Refers to graphic representations, notes or schedules on the Drawings, or other 
Paragraphs or Schedules in Specifications, and similar requirements in Contract 
Documents.  Where terms such as "shown,"  "noted," "scheduled," and "specified" are 
used, it is to help locate the reference; not limitation on location is intended except as 
specifically noted. 

C. Directed: Terms such as "directed," "requested," "authorized," "selected," "reviewed," 
"required," and "permitted" mean "directed by the Architect/Engineer," "requested by the 
Architect/Engineer," and similar phrases.  However, no implied meaning shall be 
interpreted to extend the Architect/Engineer's responsibility into the Contractor's area of 
construction supervision. 

D. Review: The term "reviewed" where used in conjunction with the Architect/Engineer's 
action on the Contractor's submittals, applications, and requests, is limited to the 
responsibilities and duties of the Architect/Engineer stated in General and Supplementary 
Conditions.  Such review shall not release the Contractor from responsibility to fulfill 
Contract Document requirements, unless otherwise provided in the Contract Documents. 

E. Regulation: The term "Regulations" includes laws, statutes, ordinances and lawful orders 
issued by authorities having jurisdiction, as well as rules, conventions and agreements 
within the construction industry that control performance of the Work, whether they are 
lawfully imposed by authorities having jurisdiction or not. 

F. Furnish: The term "furnish" is used to mean "supply and deliver to the Project site, ready 
for unloading, unpacking, assembly, installation, and similar operations." 
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G. Install: The term "install" is used to describe operations at project site including the actual 
"unloading, unpacking, assembly, erection, placing, anchoring, applying, working to 
dimension, finishing, curing, protecting, cleaning and similar operations. 

H. Provide: The term "provide" means "to furnish and install, complete and ready for use". 

I. Installer: An "Installer" is an entity engaged by the Contractor, either as an employee, 
subcontractor or sub-subcontractor for performance of a particular construction activity, 
including installation, erection, application and similar operations.  Installers are required 
to be experienced in the construction they are engaged to perform. 
1. The term "experienced," when used with the term "Installer" means having a 

minimum of 5 previous Projects similar in size and scope to this Project and 
familiar with the precautions required, and has complied with requirements of the 
authority having jurisdiction. 

J. Project Site is the space available to the Contractor for performance of the Work, either 
exclusively or in conjunction with others performing other construction as part of the 
Project.  The extent of the Project Site is shown on the Drawings, and may or may not be 
identical with the description of the land upon which the Project is to be built. 

K. Testing Laboratories: A "testing laboratory" is an independent entity engaged to perform 
specific inspections or tests, either at the Project Site or elsewhere, and to report on, and, 
if required, to interpret results of those inspections or tests. 

1.4 SPECIFICATION FORMAT AND CONTENT EXPLANATION:  This Article is provided to 
help the user of these specifications understand the format, language, implied requirements, and 
similar conventions.  None of the explanations shall be interpreted to modify the substance of 
Contract requirements. 

A. Specification Format: These Specifications are organized into Divisions, Sections or 
Trade Headings based on the Construction Specifications Institute's 16 Division format 
and the MASTERFORMAT numbering system.  This organization conforms generally to 
recognize construction industry practice. 

B. Specification Content: This Specification has been produced employing conventions in 
the use of language and the intended meaning of certain terms, words, and phrases when 
used in particular situations or circumstances.  These conventions are explained as 
follows: 
1. Language used in the Specifications and other Contract Documents is the 

abbreviated type.  Implied words and meanings will be appropriately interpreted.  
Singular words will be interpreted as plural and plural words interpreted as 
singular where applicable and where the full context of the Contract Documents 
so indicates. 

2. Imperative Language is used generally in the Specifications.  Requirements 
expressed imperatively are to be performed by the Contractor.  At certain 
locations in the text, for clarity, subjective language is used to describe 
responsibilities that must be fulfilled indirectly by the Contractor or by others 
when so noted. 

C. Assignment of Specialists: The Specifications requires that certain specific Construction 
activities shall be performed by specialists who are recognized experts in the operations 
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to be performed.  The specialists must be engaged for those activities, and the 
assignments are requirements over which the Contractor has no choice or option.  
Nevertheless, the ultimate responsibility for fulfilling Contract requirements remains with 
the Contractor. 
1. This requirement shall not be interpreted to conflict with enforcement of building 

codes and similar regulations governing the Work.  It is also not intended to 
interfere with local trade union jurisdictional settlements and similar conventions. 

2. Trades: Use of titles such as "carpentry" is not intended to imply that certain 
construction activities must be performed by accredited or unionized individuals 
of a corresponding generic name, such as "carpenter".  It also does not imply that 
requirements specified apply exclusively to trades persons of the corresponding 
generic name. 

1.5 DRAWING SYMBOLS 

A. Graphic Symbols used on the Drawings are those recognized in the construction industry 
for purposes indicated.  Where not otherwise noted, symbols are defined by 
"Architectural Graphic Standards," published by John Wiley & Sons, Inc., seventh 
edition. 

B. Mechanical/Electrical Drawings: Graphic symbols used on mechanical and electrical 
Drawings are generally aligned with symbols recommended by ASHRAE.  Where 
appropriate, they are supplemented by more specific symbols recommended by technical 
associations including, ASME, ASPE, IEEE and similar organizations.  Refer instances 
of uncertainty to the Architect/Engineer for clarification before proceeding. 

1.6 INDUSTRY STANDARDS 

A. Applicability of Standards: Except where Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect 
as if bound or copied directly into Contract Documents.  Such standards are made a part 
of the Contract Documents by reference.  Individual Sections indicate which codes and 
standards the Contractor must keep available at the Project Site for reference. 
1. Referenced standards take precedence over standards that are not referenced but 

recognized in the construction industry as applicable. 
2. Non-referenced standards are not directly applicable to the Work, except as a 

general requirement of whether the Work complies with construction industry 
standards. 

3. Non-referenced standards: Except as otherwise limited by the Contract 
Documents, standards not referenced by recognized in the industry as applicable 
will be enforced for performance of the Work.  The Architect/Engineer will 
decide whether a code or standard is applicable, or which of several are 
applicable. 

B. Publication Dates:  Where compliance with an industry standard is required, comply with 
standard in effect as of date of Contract Documents. 
1. Updated Standards: At the request of the Architect/Engineer, Contractor or 

authority having jurisdiction, submit a Change Order proposal where an 
applicable code or standard has been revised and reissued after the date of the 
Contract Documents and before performance of Work affected.  The 
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Architect/Engineer will decide whether to issue a Change Order to proceed with 
the updated standard. 

C. Conflicting Requirements: Where compliance with two or more standards is specified, 
and they establish different or conflicting requirements for minimum quantities or quality 
levels, the most stringent requirement will be enforced, unless the Contract Documents 
indicate otherwise.  Refer requirements that are different, but apparently equal, and 
uncertainties as to which quality level is more stringent to the Architect/Engineer for a 
decision before proceeding. 
1. Minimum Quantities or Quality Levels: In every instance the quantity or quality 

level shown or specified shall be the minimum to be provided or performed.  The 
actual installation may comply exactly, within specified tolerances, with the 
minimum quantity or quality specified, or it may exceed that minimum within 
reasonable limits.  In complying with these requirements, indicated numeric 
values are minimum or maximum values, as noted, or appropriate for the context 
of the requirements.  Refer instances of uncertainty to the Architect/Engineer for 
decision before proceeding. 

D. Copies of standards: Each entity engaged in construction on the Project is required to be 
familiar with industry standards applicable to that entities' Construction activity.  Copies 
of applicable standards are not bound with the Contract Documents. 
1. Where copies of standards are needed for performance of a required construction 

activity, the Contractor shall obtain copies directly from the publication source. 
2. Although copies of standards needed for enforcement of requirements may be 

part of required submittals, the Architect/Engineer reserves the right to require 
the Contractor to submit additional copies as necessary for enforcement of 
requirements. 

E. Abbreviations and Names: Trade association names and titles of general standards are 
frequently abbreviated.  Where acronyms or abbreviations are used in the Specifications 
or other Contract Documents, they mean the recognized name of the trade association, 
standards generating organization, authority having jurisdiction or other entity applicable 
to the context of the text provision.  Refer to the "Encyclopedia of Associations," 
published by Gale Research Co., available in most libraries. 

F. Abbreviations and Names: Trade association names and titles of general standards are 
frequently abbreviated.  The following acronyms as referenced in Contract Documents 
are defined to mean the associated names.  Names and addresses are subject to change, 
and are believed to be, but are not assured to be, accurate as of date of Contract 
Documents: 

 
1. AASHTO American Association of State 

Highway and Transportation Officials  
444 No. Capitol St., Suite 225, 
Washington, DC 20001 

202-624-5800 

2. ACI American Concrete Institute, 
P. O. Box 19150 
Detroit, MI 48219 

313-532-2600 

3. ACIL American Council of Independent 
Laboratories 
1725 K Street, NW 

202-887-5872 
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Washington, DC  20006 
4. ACPA American Concrete Pipe Association 

8320 Old Courthouse Road 
Vienna, VA  22180 

703-821-1990 

5. AGA American Gas Association 
1515 Wilson Blvd. 
Arlington, VA  22209 

703-841-8400 

6. AI Asphalt Institute 
Asphalt Institute Building 
College Park, MD  20740 

301-277-4258 

7. AIA American Institute of Architects 
1735 New York Ave., NW 
Washington, DC  20006 

202-626-7300 

8. AIHA American Industrial Hygiene 
Association 
475 Wolf Ledges Parkway 
Akron, OH 44311 

216-762-7294 

9. AISC American Institute of Steel 
Construction 
400 No. Michigan Ave., 8th Floor 
Chicago, IL  60611 

312-670-2400 

10. AISI American Iron and Steel Institute 
1000 Sixteenth St., N.W.  
Washington, DC 20036 

202-452-7100 

11. ALI Associated Laboratories 
641 So. Vermont Street 
Palatine, IL  60067 

312-358-7400 

12. ANSI American National Standards Institute 
1430 Broadway 
New York, NY  10018 

212-354-3300 

13. API American Petroleum Institute 
1220 L Street, N.W. 
Washington, DC 20005 

202-682-8000 

14. ASC Adhesive and Sealant Council 
1500 Wilson Blvd., Suite 515 
Arlington, VA  22209 

703-841-1112 

15. ASME American Society of Mechanical 
Engineers 
345 East 47th St. 
New York, New York 10017 

212-705-7722 

16. ASPE American Society of Plumbing 
Engineers 
3617 Thousand Oaks Blvd., Suite 210 
Westlake, CA  91362 

805-495-7120 

17. ASSE American Society of Sanitary 
Engineering 
P. O. Box 40362 
Bay Village, OH  44140 

216-835-3040 

18. ASTM ASTM 
1916 Race St. 
Philadelphia, PA  19103 

215-599-5400 
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19. AWS American Welding Society 
P. O. Box 351040 
550 Le Jeune Road, NW  
Miami, FL  33135 

305-443-9353 

20. AWWA American Water Works Association 
6666 W. Quincy Ave. 
Denver, CO  80235 

303-794-7711 

21. CRSI Concrete Reinforcing Steel Institute 
933 Plum Grove Road 
Schaumburg, IL  60195 

312-490-1700 

22. IEEE Institute of Electrical and Electronic 
Engineers 
345 E. 47th St. 
New York, NY  10017 

607-723-3531 

23. ISA Instrument Society of America 
P. O. Box 12277 
67 Alexander Drive 
Research Triangle Park, NC  27709 

919-549-8411 

24. LPI Lightning Protection Institute 
P. O. Box 458 
Harvard, IL  60033 

815-943-7211 

25. MCAA Mechanical Contractor's Association 
of America 
5410 Grosvenor Lane, Suite 120 
Bethesda, MD  20814 

301-897-0770 

26. MSS Manufacturers Standardization Society 
 of the Valve and Fittings Industry 
127 Park St., NE 
Vienna, VA  22180 

703-281-6613 

27. NAPA National Asphalt Pavement 
Association 
Calvert Building, Suite 620 
6811 Kenilworthy Ave.  
Riverdale, MD  20737 

301-779-4880 

28. NEC National Electric Code (by NFPA)  
29. NECA National Electrical Contractors 

Association 
7315 Wisconsin Ave. 
Bethesda, MD  20814 

301-657-3110 

30. NEMA National Electrical Manufacturers 
Association 
2101 L Street, NW, Suite 300 
Washington, DC  20037 

202-457-8400 

31. NFPA National Fire Protection Association 
Batterymarch Park 
Quincy, MA  02269 

617-770-3000 

32. NPCA National Paint and Coatings 
Association 
1500 Rhode Island Ave., NW 
Washington, DC  20005 

202-462-6272 

33. PDI Plumbing and Draining Institute 317-251-5298 
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(c/o Austin O. Roche, Jr.) 
5342 Boulevard Pl. 
Indianapolis, IN  46208 

34. PEI Petroleum Equipment Institute 
6514 East 69th St. 
Tulsa, OK  74133-1719 

918-494-9696 

35. SSPC Steel Structures Painting Council  
4400 Fifth Avenue 
Pittsburgh, PA  15213 

412-578-3327 

36. UL Underwriters Laboratories 
333 Pfingsten Rd. 
Northbrook, IL  60062 

312-272-8800 

37. WRI Wire Reinforcement Institute 
8361 A Greensboro Drive 
McLean, VA  22102 

703-790-9790 

38. WSC Water Systems Council 
600 S. Federal St., Suite 400 
Chicago, IL  60605 

312-922-6222 

39. WWPA Woven Wire Products Association 
2515 No. Nordica Ave. 
Chicago, IL  6063 

312-637-1359 

G. Federal Government Agencies: Names and titles of federal government standard or 
Specification producing agencies are frequently abbreviated.  The following acronyms or 
abbreviations referenced in the Contract Documents indicate names of standard or 
Specification producing agencies of the federal government.  Names and addresses are 
subject to change, but are believed to be, but are not assured to be, accurate and up-to-
date as of the date of the Contract Documents. 

 
1. CE Corps of Engineers 

(US Dept. of the Army) 
Chief of Engineers - Referral 
Washington, DC  20314 

202-693-6456 

2. CFR Code of Federal Regulations 
Available from the Government 
Printing Office 
North Capitol Street 
Between G and H Streets, NW 
Washington, DC  20402 
(Material is usually first published in 
the Federal Register) 

202-783-3238 

3. CPSC Consumer Product Safety Commission 
1111 Eighteenth St., NW 
Washington, DC  20207 

202-634-7700 

4. CS Commercial Standard 
US Dept. of Commerce 
Government Printing Office 
Washington, DC  20402 

202-377-2000 

5. DOC Department of Commerce 
14th St and Constitution Ave., NW 
Washington, DC  20230 

202-377-2000 
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6. DOT Department of Transportation 
400 Seventh St. SW 
Washington, DC  20590 

202-426-4000 

7. EPA Environmental Protection Agency 
401 M St., SW 
Washington, DC  20460 

202-829-3535 

8. FS Federal Specification 
(General Services Administration) 
Specifications Unit (WFSIS) 
7th and D St., SW  
Washington, DC  20406 

202-472-2205 
202-472-2140 

9. GSA General Services Administration 
F Street and 18th St., NW 
Washington, DC  20405 

202-655-400 

10. MIL Military Standardization Documents 
(US Department of Defense) 
Naval Publications and Forms Center 
5801 Tabor Ave. 
Philadelphia, PA  19120 

 

11. NBS National Bureau of Standards 
(US Dept. of Commerce) 
Gaithersburg, MD  20234 

301-921-1000 

12. OSHA Occupational Safety and Health 
Administration 
(US Dept. of Labor) 
Government Printing Office 
Washington, DC  20402 

202-783-3238 

13. PS Product Standard of NBS 
(US Dept. of Commerce) 
Government Printing Office 
Washington, DC  20402 

202-783-3238 

1.7 GOVERNING REGULATIONS/AUTHORITIES:    The Architect/Engineer has contacted 
authorities having jurisdiction where necessary to obtain information necessary for the 
preparation of Contract Documents; that information may or may not be of significance to the 
Contractor.  Contact authorities having jurisdiction directly for information and decisions having 
a bearing on the Work. 

A. Copies of Correspondence: During preparation of the Contract Documents, the 
Architect/Engineer has maintained a file containing correspondence with authorities 
having jurisdiction.  This file is available at the Architect/Engineer's office for reference.  
If requested, the Architect/Engineer will provide copies of correspondence at cost of 
reproduction. 

B. Copies of Regulations: Obtain copies of the following regulations and retain at the 
Project Site, available for reference by parties who have a reasonable need for such 
reference. 

C. Trade Union Jurisdictions: The Contractor shall maintain, and require subcontractors to 
maintain complete current information on jurisdictional matters, regulations and pending 
actions, as applicable to construction activities.  The manner in which Contract 
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Documents have been organized and subdivided is not intended to indicate of trade union 
or jurisdictional agreements. 
1. Discuss new developments at Project meetings at the earliest feasible dates.  

Record relevant information and actions agreed upon. 
2. Assign and subcontract construction activities, and employ tradesmen and 

laborers, in a manner that will not unduly risk jurisdictional disputes that could 
result in conflicts, delays, claims and losses. 

1.8 SUBMITTALS 

A. Permits, Licenses, and Certificates: For the Owner's records, submit copies of permits, 
licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, 
receipts for fee payments, judgments, and similar documents, correspondence and records 
established in conjunction with compliance with standards and regulations bearing upon 
performance of the Work. 

PART 2 - PRODUCTS  (Not Used) 

PART 3 - EXECUTION  (Not Used) 
 

END OF SECTION 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

Texas Department of Transportation                                                                                                                               Special Conditions  

SECTION 01003 
SPECIAL CONDITIONS 

PART 1 - GENERAL 

1.1 SCOPE AND RELATED DOCUMENTS 

A. These Special Conditions are applicable to the entirety of the work and shall 
be subject to the requirements of the Uniform General Conditions of the 
Contract, as well as the Supplementary General Conditions and other 
Specification Sections.  This Section shall in no way define or limit the 
responsibilities for the work or any portion thereof to any one contracting or 
subcontracting entity. 

B. This Section contains the following requirements: 
1. General Contract Requirements 
2. Time of Completion 
3. Site Visitation prior to Bid 
4. Wage Rates 
5. Fees, Permits, Notices 
6. Existing site vegetation protection plans 
7. Protection of Property, Utilities and Personnel 
8. Storage of Materials 
9. Security 
10. Cutting, Patching and Installation of Sleeves 
11. Precedence of Contract Documents and Necessary Work 
12. Contractor’s Representatives and Equipment 
13. Asbestos or Lead Hazards 
14. Construction Layout 
15. Environmental Conditions 
16. Warranty 

C. Refer to Section 01001 Summary of Work for these project related topics: 
1. Project/Work Identification 
2. General Descriptions of the Scope of Work 

D. Refer to Section 01500 Temporary Facilities and Controls: 
1. Temporary Field Office and Storage Area 
2. Temporary Facilities and Utilities 

1.2 THE CONTRACT AND CONTRACTOR   

A. The materials to be furnished and the labor to be performed in conjunction 
with the construction and completion of this project are to be performed under 
a SINGLE UNIT BID PRICE of the Contract. 

B. The Contractor's work includes the furnishing of all materials, labor, permits, 
machinery, tools, and supplies and to construct the project in accordance with 
the Contract Documents. 
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1.3 TIME OF COMPLETION   

A. The Contractor agrees to commence work on or before the date to be specified 
in a written "Notice to Proceed" to be issued by the Owner and to complete 
construction of all improvements, as required by the Contract Documents. 

B. Contractor further agrees that should he fail to complete the work within the 
time limits specified herein or as subsequently adjusted as provided in the 
General Conditions of Agreement, he shall pay the liquidated damages for 
each consecutive calendar day thereafter as provided in Article VI. 
Supplementary General Conditions.    

1.4 SITE VISITATION AND INSPECTION   

A. Contractor shall visit the site prior to submitting his Bid to acquaint himself 
with all work to be performed under this contract.    

B. The Contractor shall verify all existing items indicated on plans and/or 
specified, and familiarize himself with the existing work conditions, hazards, 
grades, existing utility services and conditions which affect his work. The 
submission of bids shall be deemed evidence of such visits. All proposals shall 
take these existing conditions into consideration, and the lack of specific 
information on the Drawings shall not relieve the Contractor of any 
responsibility.    

1.5 WAGE RATES 

A. Refer to wage rates furnished and incorporated into these Specifications.  
Wage rates shown within these schedules shall be maintained as a requirement 
for the duration of the Contract.      

1.6 FEES, PERMITS AND NOTICES    

A. Unless otherwise provided in the Contract Documents, the Contractor shall 
secure and pay for all permits and governmental fees, licenses and inspections 
necessary for the proper execution of the Work.   

B. No local building permits will be required for this project for work on State 
property. 

C. Removal of Temporary Fences: Prior to request for final payment, Contractor 
shall remove all temporary buildings, fencing, etc., and restore construction 
yard area and storage area site and any related access drives to their original 
condition.  

D. Existing Vegetation Protection: Contractor shall coordinate protection of 
existing site vegetation. 

1.7 PROTECTION OF PROPERTY, UTILITIES AND PERSONNEL 

A. General: 
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1. The Contractor shall provide all equipment and labor necessary to protect 
all workers, building personnel and the general public from hazards 
associated with the contract.  The Owner and the Architect shall not be 
held responsible for failure of the Contractor to perform the job in a safe 
manner. 

2. The Contractor shall be responsible for initiating, maintaining, and 
supervising safety precautions and programs associated with the work.  It 
shall be the duty and responsibility of the Contractor to comply with all 
pertinent sections of the Occupational Safety and Health Act of 1975, 
and all amendments thereto.  Provide appropriate safety measures with 
regard to open shaft barricades, staging, scaffolding and similar 
operations this project may require.  

3. Trench Safety: Contractor shall comply with Trench Safety requirements 
contained in the Uniform General Conditions and Supplemental General 
Conditions.  The Contractor shall ensure that all vertical embankments 
are graded to the minimum recommended angle of repose for the soils 
encountered for that specified backfill is placed and compacted in such 
areas to eliminate the possibility of soil collapse. 

4.  Remove all fences, temporary structures, barricades, etc. Replace all 
vegetation damaged by construction operations, including grass, shrubs, 
trees, to the satisfaction of the Owner.  Contractor shall coordinate 
protection of existing trees and vegetation. 

B. Protection of Utilities: 
1. The Contractor shall be solely responsible for the location and protection 

of any and all utility lines in the work area. The Contractor shall exercise 
due care to locate and to mark, uncover or otherwise protect all such 
lines in the construction zone and any of the Contractor's work or storage 
areas. Upon request, the Owner shall provide such information he has 
about the location and grade of water, sewer, gas and telephone and 
electric lines and other utilities in the work area, but such information 
shall not relieve the Contractor's obligation hereunder which shall be 
primary and non delegable.  

2. The Contractor shall indemnify or reimburse such expenses or costs that 
may result from the unauthorized or accidental damage to all existing 
utility lines in the work area. 

3. Unknown Utility Lines: In case utility lines are found which are not 
shown on the contract drawings, and if the lines need to be cut or 
removed, the Contractor shall be responsible for determining whether or 
not the lines are "active" or "abandoned". 

4. Contractor shall notify “One-Call” systems for public utility information 
within the public R.O.W. and immediately adjacent to project property 
lines. 

C. Safety:  The Contractor shall take all reasonable precautions for the safety of, 
and shall provide all reasonable protection to prevent damage, injury, or loss 
to the following: 

1. All employees on the work, and the general public, who may be affected 
by work on this project.  
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2. The Contractor shall comply with all applicable laws, ordinances, rules, 
regulations and lawful orders of any public authority having jurisdiction 
for the safety of persons or property or to protect them from damage, 
injury or loss. He shall erect and maintain, as required by existing 
conditions and progress of the work, all reasonable safeguards for safety 
and protection, including posting danger signs and other warnings 
against hazards, erecting protective fencing, overhead protection, 
barricades or similar pedestrian safety measures, promulgating safety 
regulations and notifying owners and users of utilities. All damage or 
loss claimed to any property referred to in this article caused in whole or 
in part by the Contractor, or Subcontractor, or anyone directly or 
indirectly employed by any of them, or by anyone for whose acts any of 
them may be liable, shall be the sole responsibility of the Contractor and 
shall be remedied by the Contractor.    

3. All machinery and equipment and other physical hazards shall be 
guarded in accordance with the "Manual of Accident Prevention in 
Construction" of the Associated General Contractors of America except 
where incompatible with Federal, State or Municipal laws or regulations. 
The Contractor shall provide such machinery guards, safe walkways, 
ladders, bridges, gangplanks and other safety devices. The safety 
precautions actually taken and their adequacy shall be the sole 
responsibility of the Contractor, acting at his discretion as an 
independent Contractor.   

4. Contractor shall comply with Trench Safety requirements contained in 
the Uniform General Conditions.   

5. The Contractor shall remove all temporary barricades and protection 
devices upon completion of the work.    

D. Protection of Work: 
1. Protect all the work and all materials and equipment to be incorporated 

therein, whether in storage on or off the site, under the care, custody or 
control of the Contractor or any of his Subcontractors or 
Sub-Subcontractors.   

2. Each Contractor shall properly and effectively protect all materials and 
equipment furnished by him during and after their installation. Building 
materials, Contractor's equipment, etc., may be stored on the premises, 
but the placing of same shall be within a secure area.  Each 
Subcontractor shall protect and be responsible for any damage to his 
work or material, from the date of the agreement until the final payment 
is made, and shall make good without cost to the Owner, any damage to 
his work or material, from the date of the agreement until the final 
payment is made, and shall make good without cost to the Owner, any 
damage or loss that may occur during this period. The Contractor shall 
handle all material as directed, such that materials may be inspected by 
the Architect or Owner's Representative.  All cement, lime and other 
material affected by weather shall be covered and protected to keep them 
free from damage while they are being transported to the site and when 
they are stored on the site. 

3. During the execution of the Work, open ends of all piping and conduit 
and all openings in equipment shall be closed before leaving the Work at 
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any time, so as to prevent the entrance of all foreign matter.   No trash is 
to be allowed to accumulate. 

4. All heating, ventilating, plumbing and electrical equipment shall be 
protected during the execution of the Work. 

5. All plumbing fixtures shall be protected and shall be boarded over so that 
they cannot be used by workmen or others.  All drains shall be covered 
until placed in service to prevent the entrance of foreign matter.  

1.8 FURNISHING AND STORAGE OF MATERIALS 

A. Except as otherwise specified, the Contractor shall furnish at his own cost and 
risk, all tools, apparatus, hoists, derricks, and Subcontractors shall arrange 
with the General Contractor for the use of same.  Temporary equipment shall 
be installed in such a manner that finish work will not be damaged by smoke, 
falling mortar, concrete or other causes.   

B. All temporary shoring required for the installation of work shall be included in 
this Contract and the General Contractor must assume all responsibility for 
this work and make good any damage caused by improper supports or failure 
of shoring in any respect.   

C. Storage of materials to be used in the contract is the responsibility of the 
Contractor.  The Owner may provide an area to store materials.  The security 
of the storage area is the responsibility of the Contractor.  Contractors are 
encouraged to limit storage of materials to a minimum. Material storage is not 
allowed for pesticides and other hazardous materials that are the property of 
the Contractor. 

1.9 SECURITY 

A. The Contractor shall be totally responsible for providing security for his 
materials, tools and equipment, and for any work in progress. If Contractor's 
personnel must leave an uncompleted and unsecured work area (overnight, 
lunch, etc.) unattended, then they must remove all tools, equipment, materials, 
and thoroughly close up or secure uncompleted work. 

B. Site Security: Contractor shall make arrangements for and pay the cost of 
providing security of exterior premises if vandalism becomes a problem. 

1.10 CUTTING, PATCHING, AND INSTALLATION OF SLEEVES   

A. Each Contractor and Subcontractor requiring cutting and patching in the 
execution of his work shall leave all chases, holes, or openings straight, true 
and of proper size as may be necessary for the proper installation of his own or 
other Contractor's or Subcontractor's work, consulting with the superintendent 
and Contractors or Subcontractors concerned parties regarding locations and 
size. 

B. All work shall be done with proper tools and by careful workmen of the 
particular trade to which such work belongs, and shall be done without extra 
charge to the Owner.  Each Contractor or Subcontractor will be required to 
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build into his own work, as directed, any and all items furnished by others. 
Cutting and repairing of new work in place, made necessary for negligence of 
another Contractor or Subcontractor or anyone employed by him, shall be paid 
for by the party who is at fault but each Contractor or Subcontractor shall 
cooperate with all other contractors or subcontractors so that all necessary 
preparations are made in each branch of the work, as required for all other 
branches, so far as possible.  

C. The work of each Specifications Section includes all cutting, patching and 
digging for work in that trade section, unless otherwise specified, as required 
for proper accommodations of work of other trades. Execute such work with 
competent workmen skilled in trade required for restoration. Each 
Subcontractor shall arrange and pay for cutting and patching required for 
installation of his work. 

D. Each Contractor shall provide sleeves for service lines covered in his Contract.   

1.11 PRECEDENCE OF CONTRACT DOCUMENTS AND NECESSARY WORK 

A. The drawings accompanying these specifications attempt to show all work 
required to complete the project in accordance with the intent and purposes of 
these specifications. Contractor shall verify all conditions at the building and 
at the site that affect his work related to the project.  The Contractor shall 
notify the Architect of any discrepancies prior to initiating the work. 

B. Figured dimensions are in all cases to be adhered to though they may differ 
from scale measurements. In the absence of figured dimensions or in the case 
of doubt as to proper measurements, or in the case of any discrepancies 
between dimensions and drawings, the Architect is to be consulted. All 
dimensions and conditions shall be verified at the site by the Contractor, who 
is solely responsible for resolution of dimensional discrepancies without 
additional cost to the contract.   

C. Detailed drawings take precedence over those of smaller scale. Specifications 
take precedence over drawings. 

D. Work specified and not shown, or drawn and not specified, is to be executed 
as fully as if described in both ways; any work or material which is not 
directly or indirectly noted in the specifications and drawings, but is necessary 
for the proper carrying out of the obvious intention, is to be understood as 
implied and to be provided for by the Contractor in his Proposal as fully as if 
specifically described or delineated. Any Discrepancy between drawings, or 
between drawings and specifications, must be reported to the Architect for 
correction and clarification before the work is executed. 

E. The Contractor shall ensure that all his employees and subcontractors are 
furnished a copy of and are fully familiar with both the plans and 
specifications. A subcontractor's failure to read and coordinate both plans and 
specifications for his trade shall not relieve the General Contractor of the 
overall responsibility to ensure compliance with the more stringent of two 
differing requirements in the contract documents. 
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1.12 CONTRACTOR'S REPRESENTATIVES & EQUIPMENT 

A. Superintendent: The Contractor shall give his personal superintendence to the 
Work or have a competent Superintendent, a minimum of 21 years old, 
maintaining the ability to communicate in both English and Spanish, and 
satisfactory to the Architect/Engineer and to the Owner, on the Work at all 
times during progress, with authority to act for him. All communications given 
to the Superintendent will be deemed to have been given to the Contractor. An 
approved Superintendent will not be removed from the Work by the 
Contractor without the approval of the Architect/Engineer, unless that 
Superintendent leaves the employ of the Contractor. 

B. The Superintendent shall be present at the project site at all times that any 
work of this contract is underway.   If the Superintendent is to be absent from 
the project site, the Contractor shall provide written notification to the 
Architect of a qualified replacement Superintendent at least 48 hours in 
advance.  The replacement Superintendent shall be subject to the approval of 
the Architect and Owner.  The only exception to this shall be when the 
Contractor, an officer of the company with a majority share of ownership, 
shall be permitted to act in place of the Superintendent. 

C. No work shall be performed and no subcontractors shall be permitted to work 
at any time when the Superintendent is not present.  This requirement applies 
to completion and correction of cited Punch list items at project closeout, until 
the time of Final Acceptance.   

D. The Superintendent may not perform labor on the project and shall dedicate 
his full energies to coordination and supervision of the work.  The 
Superintendent shall be equipped with a cellular telephone device at all times. 

E. Equipment:  The General Contractor shall provide and maintain two (2) 
telephone lines; one (1) dedicated to facsimile machine; a digital camera; and 
computer equipment connected to an internet service provider, during the 
duration of the project. The computer shall provide the capability to relay 
digital images and e-mail messages to TxDOT offices in Austin. 

F. Special Superintendence Requirements: 
1. Contractor shall provide full time Superintendence for all after-hours and 

weekend work performed for this project. 
2. Contractor shall make the Superintendent available during daytime hours 

for Owner, A/E testing, observations, inspections, progress meetings, job 
conferences and other typical construction activities. 

3. Superintendence shall be required to be in attendance for receipt of all 
on-site deliveries required by this contract. 

1.13 ASBESTOS HAZARDS  

A. No materials incorporated into this project shall contain asbestos in any form.  
Refer to Section 01310. 
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B. The EPA, in its publication entitled “Managing Asbestos in Place” provides a 
list of materials that can contain asbestos.  For informational purposes, that list 
of products is repeated below:   

 
· Cement Pipes 

 
· Elevator Brake Shoes 

 
· Cement Wallboard 

 
· HVAC Duct Insulation 

 
· Cement Siding 

 
· Boiler Insulation 

 
· Asphalt Floor Tile 

 
· Breeching Insulation 

 
· Vinyl Floor Tile 

 
· Ductwork Flexible Fabric 

Connections 
 
· Vinyl Sheet Flooring 

 
· Cooling Towers 

 
· Flooring Backing 

 
· Pipe Insulation (corrugated air-

cell, block etc.) 
 
· Construction Mastics (floor tile, 

carpet, ceiling tile) etc.) 

 
· Heating and Electrical Ducts 

 
· Acoustical Plaster 

 
· Electrical Panel Partitions 

 
· Decorative Plaster 

 
· Electrical Cloth 

 
· Textured Paints / Coatings 

 
· Electrical Wiring Insulation 

 
· Ceiling Tiles and Lay-in Panels 

 
· Chalkboards 

 
· Spray-Applied Insulation 

 
· Roofing Shingles 

 
· Blown-in Insulation 

 
· Roofing Felt 

 
· Fireproofing Materials 

 
· Base Flashing 

 
· Taping Compounds (thermal) 

 
· Thermal Paper Products 

 
· Packing Materials (for wall/floor 

penetrations) 

 
· Fire Doors 

 
· High Temperature Gaskets 

 
· Caulking / Putties 

 
· Laboratory Hoods / Table Tops 

 
· Adhesives 

 
· Laboratory Gloves 

 
· Wallboard 

 
· Fire Blankets 

 
· Joint Compounds 

 
· Fire Curtains 

 
· Vinyl Wall Coverings 

 
· Elevator Equipment Panels 

 
· Spackling Compounds 
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1.14 ENVIRONMENTAL CONDITIONS 

A. Construction Site Procedures:  Contractor shall abide by the following 
procedures as is applicable to the specific project conditions: 

1. Equipment Cleaning: Equipment shall be cleaned in a manner that does 
not create any discharge of cleaning agents, paints, oil or other pollutant 
to a storm sewer or waterway.  Soaps and detergents shall not be 
discharged to the ground or off-site.  When rinsing painting equipment 
outside, contain rinse water in a bucket or other container.  Water based 
or latex paint rinse water may be discharged to the sanitary sewer.  
Oil-based paint wastes, including solvents and thinners, should not be 
disposed of in the sanitary sewer.  They must be collected and disposed 
of through the Contractor's disposal company.  Cement handling 
equipment should be not be rinsed on site. 

2. Waste Disposal: Any trash or debris must be contained on-site and 
disposed of in a recycling bin or waste receptacle to prevent wind or rain 
from carrying it off-site into a storm drain or waterway.  Petroleum 
wastes, such as waste oil and used oil filters, should be containerized for 
recycling or disposal by the Contractor.  Non-hazardous solid wastes, 
such as general construction debris can be recycled or disposed of in the 
trash container.  Never dispose of liquid wastes of any kind in dumpsters. 

3. Sediment: Proper erosion and sedimentation controls must be in place to 
prevent sediment or silt run-off.  Sediment (including cement) should 
never be rinsed off at the site; instead it should be cleaned up in a manner 
that does not allow it to reach a storm drain or waterway.  Equipment 
tires may be rinsed before leaving the site to avoid tracking sediment into 
the roadway or off the site. 

4. Site De-watering, Tank and Pipe Testing Discharges from de-watering, 
hydrostatic tank testing or pipe pressure testing must be free from 
sediment, chemicals, and any other pollutants.  Some discharges may 
require governmental permits, to be paid for by the Contractor. 

5. Petroleum:  Spills of hydraulic fluid, oil and other petroleum products 
shall always be immediately cleaned up to prevent discharge of these 
fluids with storm water run-off. 

B. Spill Disposal 
1. The Contractor shall comply with all applicable provisions of local, state, 

and federal laws regarding the discharge of wastes into sewers and 
waterways. Special caution shall be exercised to prevent the discharge of 
wastes which contain oil, mud, cement, lime, or other materials which 
would degrade the water quality of the receiving watercourse. The 
Contractor shall construct and maintain oil interceptors, settling basins, 
or other effective pollution countermeasures.  

2. Contaminated Material Disposal:  Proper disposal of waste materials 
depends partly on the type of contaminant.  Hazardous wastes (such as 
flammable petroleum products and solvents, thinners) and materials 
contaminated with hazardous wastes, are considered regulated wastes, 
and should be containerized for transport and disposal by a permitted 
company.  Disposal also depends on the amount of contaminant.   
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C. Contractor Requirements and Responsibilities 
1. Contractors are responsible for cleaning up and properly disposing of all 

spilled pollutants that are brought to the site, including oil, paint, fuels, 
antifreeze, solvents, etc.  Keep accurate records (such as receipts, copies 
of analytical results, etc.) indicating proper disposal of spilled materials.  
Furthermore, Contractor is responsible for ensuring that all discharges 
from the site are in compliance with all applicable regulations. 

2. In general no substance should be dumped or leaked onto the ground or 
allowed to run-off of a construction site that might cause pollution.  Be 
aware that you are responsible for pollutant contaminated run-off and 
proper disposal of all your waste materials generated as a result of your 
activities. 

1.15  WARRANTY  

A. All work performed (including equipment and materials furnished) under this 
specification shall be 100% warranted for a minimum period of one (1) year 
from the date of Final Acceptance thereof against defective materials, design, 
unauthorized substitution, and improper installation.  Upon receipt of notice of 
failure of any portion of the guaranteed systems and/or facilities during the 
warranty period, the affected portion or facilities shall be replaced or reworked 
promptly by and at the expense of the Contractor.  Further, the Contractor 
shall properly obtain, execute, and forward any and all Manufacturer's 
warranties on equipment, materials, etc., furnished under the contract.  

B. Comply with all Sections requiring more extended warranties. 

PART 2 – NOT USED 

  END OF SECTION 
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SECTION 01004 
SPECIFICATION OUTLINE 

PART 1 - GENERAL 

1.1 SUMMARY 
 

A. The purpose of this section is to describe the organization and format to which the Specification 
has been prepared.  This section is intended as an aid to the comprehension of the specification. 

1.2 SPECIFICATION FORMAT 

A. The Specification has been prepared in accordance with Construction Specifications 
Institute (CSI) Format. 

B. The CSI format is subdivided into 16 major divisions.  Divisions form the framework of 
this Specification and contain the technical requirements for the category of work within 
each division.  Divisions that are not applicable to this specification are not used. 

C. Sections within each division describe the specific requirements for different units of 
work based on trade or type of work.  Sections within divisions are arranged in numerical 
order; however, section numbers may be assigned differently in separate divisions.  Page 
numbering is subordinate to section numbering. 

D. Sections are sub-divided into three distinct groupings of related information as follows: 
1. Part 1 - GENERAL: Defines the administrative and procedural requirements 

unique to the section. 
2. Part 2 - PRODUCTS: Details the quality and features of items required for the 

project. 
3. Part 3 - EXECUTION: Details the incorporation of the products into the project. 
Most sections contain all three sub-divisions; however, they are included only where 
needed.  Paragraph designations are subordinate to sub-divisions. 

E. Many sections do not stand alone and are related to other portions of the Subcontract 
documents.  Some sections are specific extensions of, or are governed by the general 
requirements of Division 1.  Requirements of the Subcontract Documents shall apply as a 
whole, regardless of any overlapping of various portions of the specification. 

F. This specification has been written in the imperative mood and, in some cases, in a 
streamlined form.  The imperative language is directed to the Contractor, unless 
specifically noted otherwise. 

1.3 CLARIFICATIONS 

A. Most sections begin with a paragraph in Part 1 entitled "Summary" or "Scope of Work".  
These paragraphs provide a brief description of the work specified in that Section.  These 
descriptions are not intended to be all-inclusive, but provide a brief clarification of the 
particular subject matter in the specification. 

B. Some technical sections contain a paragraph entitled "Related Sections" or "Related 
Work Specified Elsewhere".  This paragraph lists some of the related work specified in 
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other sections of the Subcontract Documents.  These listings are not intended to be all-
inclusive.  They are presented as a means of aiding the Subcontractor in locating other 
specification sections containing work that has a close relationship with the work 
specified in that section.  The requirements of the Subcontract Documents, including all 
specifications, shall apply as a whole. 

C. Reference standards are incorporated into the specifications by reference number, title or 
other designations.  The provisions of these standards become a part of the specification 
as though included in their entirety.  When there is a conflict or discrepancy between a 
reference standard and the specification or with another reference standard, the more 
stringent requirements shall apply. 

D. In the event of a Discrepancy between a drawing and the specification, the specification 
shall govern. 

E. No typographical or other error on drawings shall relieve the Sub-Contractor from his 
responsibility to perform the intent of this Subcontract. 

 

PART 2 – PRODUCTS  (Not Used) 

PART 3 – EXECUTION  (Not Used) 
 
 

END OF SECTION 
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SECTION 01200 
PRICE AND PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Schedule of values 

B. Applications for payment 

C. Change procedures 

1.2 SCHEDULE OF VALUES 

A. Submit printed schedule: 
1. Contractor's standard form or electronic media printout will be considered. 

B. Coordination:  Coordinate preparation of the Schedule of Values with preparation of 
Contractor's Construction Schedule. 
1. Correlate line items in the Schedule of Values with other required administrative 

forms and schedules, including the following: 
a. Application for Payment forms with Continuation Sheets 
b. Submittals Schedule 
c. Contractor's Construction Schedule 

2. Submit the Schedule of Values to the Architect in duplicate within 15 days after 
date of Owner-Contractor Agreement and the agreed upon finalized schedule of 
values no later than seven days before the date scheduled for submittal of initial 
Applications for Payment. 

C. Format and Content:  Use the Project Manual table of contents as a guide to establish line 
items for the Schedule of Values.  Provide at least one line item for each Specification 
Section.  Identify separately site mobilization, bonds and insurance, and a breakdown of 
the General Contractors general conditions. 
1. Identification:  Include the following Project identification on the Schedule of 

Values: 
a. Project name and location 
b. Name of Architect 
c. TxDOT project number 
d. Contractor's name and address 
e. Date of submittal 

2. Arrange the Schedule of Values in tabular form with separate columns to indicate 
the following for each item listed: 
a. Related Specification Section or Division 
b. Description of the Work 
c. Change Orders (numbers) that affect value 
d. Dollar value 
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1) Percentage of the Contract Sum to nearest one-hundredth 
percent, adjusted to total 100 percent 

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment and progress reports.  Coordinate with 
the Project Manual table of contents.  Provide several line items for principal 
subcontract amounts, where appropriate. 

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 
5. Provide a separate line item in the Schedule of Values for each part of the Work 

where Applications for Payment may include materials or equipment purchased 
or fabricated and stored, but not yet installed. 
a. Differentiate between items stored on-site and items stored off-site.  If 

specified, include evidence of insurance or bonded warehousing. 
6. Provide separate line items in the Schedule of Values for initial cost of materials, 

for each subsequent stage of completion, and for total installed value of that part 
of the Work. 

7. Provide separate line items in the Schedule of Values for each Allowance. 
8. Each item in the Schedule of Values and Applications for Payment shall be 

complete.  Include total cost and proportionate share of general overhead and 
profit for each item. 
a. Temporary facilities and other major cost items that are not direct cost of 

actual work-in-place may be shown either as separate line items in the 
Schedule of Values or distributed as general overhead expense, at 
Contractor's option. 

9. Schedule Updating:  Update and resubmit the Schedule of Values before the next 
Applications for Payment when Change Orders or Construction Change 
Directives result in a change in the Contract Sum. 

1.3 APPLICATIONS FOR PAYMENT 

A. Submit two copies of each application to Architect for review, 4 days prior to Payment 
Application Time. 

B. Each Application for Payment shall be consistent with previous applications and 
payments as certified by Architect, TxDOT Project Manager, TxDOT District 
Representative and paid for by Owner. 
1. Initial Application for Payment, Application for Payment at time of Substantial 

Completion, and final Application for Payment involve additional requirements. 

C. Payment Application Times:  The date for each progress payment is indicated in the 
Agreement between Owner and Contractor.  The period of construction Work covered by 
each Application for Payment is the period indicated in the Agreement. 

D. Payment Application Forms:  Use forms provided by Owner for Applications for 
Payment.  Use TxDOT format. 

E. Application Preparation:  Complete every entry on form.  Notarize and execute by a 
person authorized to sign legal documents on behalf of Contractor.  Architect and 
TxDOT Project Manager will return incomplete applications without action. 
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1. Entries shall match data on the Schedule of Values and Contractor's Construction 
Schedule.  Use updated schedules if revisions were made. 

2. Include amounts of Change Orders and Construction Change Directives issued 
before last day of construction period covered by application. 

F. Transmittal:  Submit 5 signed and notarized original copies of each Application for 
Payment to Architect by a method ensuring receipt within 24 hours.  One copy shall 
include waivers of lien and similar attachments if required. 
1. Transmit each copy with a transmittal form listing attachments and recording 

appropriate information about application. 

G. Waivers of Mechanic’s Lien; with each Application for Payment, submit waivers of 
mechanic liens for subcontractors, sub-subcontractors, and suppliers for construction 
period covered by the previous application. 
1. Submit partial waivers on each item. 
2. When an application shows completion on an item, submit final or full waivers. 
3. Owner reserves the right to designate which entities involved in the Work must 

submit waivers. 
4. Submit final Application for Payment with or preceded by final waivers form 

every entity involved. 
5. Waiver Forms:  Submit waivers on lien on forms in a manner acceptable to the 

Owner. 

H. Initial Application for Payment:  Administrative actions and submittals that must precede 
or coincide with submittal of first Application for Payment include the following: 
1. List of subcontractors 
2. Schedule of Values 
3. Contractor's Construction Schedule (preliminary if not final) 
4. Products list 
5. Schedule of unit prices 
6. Submittals Schedule (preliminary if not final) 
7. List of Contractor's staff assignments 
8. List of Contractor's principal consultants 
9. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work 
10. Initial progress report 
11. Report of preconstruction conference 
12. Certificates of insurance and insurance policies 
13. Performance and payment bonds 
14. Data needed to acquire Owner's insurance 

I. Application for Payment at Substantial Completion:  After issuing the Certificate of 
Substantial Completion, submit an Application for Payment showing 100 percent 
completion for portion of the Work claimed as substantially complete. 
1. Include documentation supporting claim that the Work is substantially complete 

and a statement showing an accounting of changes to the Contract Sum. 
2. This application shall reflect Certificates of Partial Substantial Completion issued 

previously for Owner occupancy of designated portions of the Work. 
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J. Final Payment Application:  Submit final Application for Payment with releases and 
supporting documentation not previously submitted and accepted, including, but not 
limited, to the following: 
1. Evidence of completion of Project closeout requirements 
2. Insurance certificates for products and completed operations where required and 

proof that fees and similar obligations were paid 
3. Updated final statement, accounting for final changes to the Contract Sum 
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims" 
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens" 
6. AIA Document G707, "Consent of Surety to Final Payment" 
7. Evidence that claims have been settled 
8. Final meter readings for utilities, a measured record of stored fuel, and similar 

data as of date of Substantial Completion or when Owner took possession of and 
assumed responsibility for corresponding elements of the Work 

9. Final, liquidated damages settlement statement 

K. Submit updated two construction schedules with each Application for Payment. 

L. Substantiating Data: When Architect/Engineer requires substantiating information, 
submit data justifying dollar amounts in question. Include the following with Application 
for Payment: 
1. Current construction photographs 
2. Construction progress schedules, revised and current 

1.4 CHANGE PROCEDURES 

A. Submittals: Submit name of individual authorized to receive change documents, and be 
responsible for informing others in Contractor's employ or Subcontractors of changes to 
the Work. 

B. The Architect/Engineer will advise of minor changes in the Work not involving 
adjustment to Contract Sum/Price or Contract Time by issuing supplemental instructions. 

C. Owner-Initiated Proposal Requests:  Architect will issue a detailed description of 
proposed changes in the Work that may require adjustment to the Contract Sum or the 
Contract Time.  If necessary, the description will include supplemental or revised 
Drawings and Specifications. 
1. Proposal Requests issued by Architect are for information only.  Do not consider 

them instructions either to stop work in progress or to execute the proposed 
change. 

2. Within 10 days after receipt of Proposal Request, submit a quotation estimating 
cost adjustments to the Contract Sum and the Contract Time necessary to execute 
the change. 
a. Include a list of quantities of products required or eliminated and unit 

costs, with total amount of purchases and credits to be made.  If 
requested, furnish survey data to substantiate quantities. 

b. Indicate applicable delivery charges, equipment rental, and amounts of 
trade discounts. 

c. Include costs of labor and supervision directly attributable to the change. 
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d. Include an updated Contractor's Construction Schedule that indicates the 
effect of the change, including, but not limited to, changes in activity 
duration, start and finish times, and activity relationship.  Use available 
total float before requesting an extension of the Contract Time. 

D. Contractor-Initiated Proposals:  If latent or unforeseen conditions require modifications to 
the Contract, Contractor may propose changes by submitting a request for a change to 
Architect. 
1. Include a statement outlining reasons for the change and the effect of the change 

on the Work.  Provide a complete description of the proposed change.  Indicate 
the effect of the proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with 
total amount of purchases and credits to be made.  If requested, furnish survey 
data to substantiate quantities. 

3. Indicate applicable delivery charges, equipment rental, and amounts of trade 
discounts. 

4. Include costs of labor and supervision directly attributable to the change. 
5. Include an updated Contractor's Construction Schedule that indicates the effect of 

the change, including, but not limited to, changes in activity duration, start and 
finish times, and activity relationship.  Use available total float before requesting 
an extension of the Contract Time. 

E. Proposal Request Form:  Use AIA Document G709 for Proposal Requests.  
1. Document each quotation for change in cost or time with sufficient data to allow 

evaluation of quotation. 

1.5 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Proposal Request, Architect will issue a Change Order for 
signatures of Owner and Contractor on Owners appropriate form.  
1. Execution of Change Orders: Architect/Engineer will issue Change Orders for 

signatures of parties as provided in Conditions of the Contract. 

B. Correlation Of Contractor Submittals: 
1. Promptly revise Schedule of Values and Application for Payment forms to record 

each authorized Change Order as separate line item and adjust Contract 
Sum/Price. 

2. Promptly revise progress schedules to reflect change in Contract Time, revise 
sub-schedules to adjust times for other items of work affected by the change, and 
resubmit. 

3. Promptly enter changes in Project Record Documents. 

1.6 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive:  Architect may issue a Construction Change Directive.  
Construction Change Directive instructs Contractor to proceed with a change in the 
Work, for subsequent inclusion in a Change Order. 
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1. Construction Change Directive contains a complete description of change in the 
Work.  It also designates method to be followed to determine change in the 
Contract Sum or the Contract Time. 

B. Documentation:  Maintain detailed records on a time and material basis of work required 
by the Construction Change Directive. 
1. After completion of change, submit an itemized account and supporting data 

necessary to substantiate cost and time adjustments to the Contract. 

C. The Architect/Engineer will advise of minor changes in the Work not involving 
adjustment to Contract Sum/Price or Contract Time by issuing supplemental instructions. 

PART 2 - PRODUCTS  (Not Used) 

PART 3 - EXECUTION  (Not Used) 

 

END OF SECTION 
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SECTION 01300 
ADMINISTRATIVE REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED SECTIONS 

A. 01321 Construction Progress Documents 

1.2 SECTION INCLUDES 

A. Coordination and project conditions 

B. Construction Layout 

C. Field engineering 

D. Preconstruction meeting 

E. Monthly Progress meetings 

F. Pre-installation meetings 

G. Coordination meetings 

1.3 COORDINATION AND PROJECT CONDITIONS 

A. Coordinate scheduling, submittals, and Work of various sections of Project Manual to 
ensure efficient and orderly sequence of installation of interdependent construction 
elements, with provisions for accommodating items installed later. 

B. Administrative Procedures:  Coordinate scheduling and timing of required 
administrative procedures with other construction activities and activities of other 
contractors to avoid conflicts and to ensure orderly progress of the Work.  Such 
administrative activities include, but are not limited to, the following: 

1. Provide project superintendent and other supervisory personnel required for 
proper performance of the work. 

2. Submit list of subcontractors names, phone numbers and trade work. 
3. Participate in a pre-construction meeting at a time and place determined by the 

Owner for the purpose of identifying responsibilities of the Owner’s and 
Architect’s personnel and explanation of administrative procedures. 

4. Schedule and conduct monthly meetings, distribute meeting Minutes. 
5. Schedule and conduct other meetings as necessary, distribute meeting Minutes. 
6. Owner to schedule and conduct other meetings as necessary, the Owner will 

distribute meeting Minutes. 
7. Preparation of Contractor's Construction Schedule. 
8. Preparation of the Schedule of Values. 
9. Installation and removal of temporary facilities and controls. 
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10. Preparation of the Submittal Review Schedule. 
11. Delivery and processing of submittals. 
12. Progress meetings. 
13. Preinstallation conferences. 
14. Project closeout activities. 
15. Startup and adjustment of systems. 
16. Project closeout activities. 
17. Submit bar chart progress schedule, updated monthly. 
18. Prepare submittal schedule coordinated with progress schedule. 
19. Submit schedule of values, divided so as to facilitate payments to subcontractors, 

on forms acceptable to the Owner.  Schedule, when approved, will be used as the 
basis for the Contractor’s Application for payment. 

20. Submit schedule of required tests. 
21. Perform all field engineering, layout, and surveying required for layout of 

project. 
22. Submit and post a list of emergency telephone numbers and addresses for 

individuals to be contacted in case of emergency. 
23. Record drawings and specifications to be maintained and annotated by contractor 

as work progresses to record actual construction, and be turned over to the 
Architect at substantial completion. See Section 01700 for detailed requirements. 

24. Submit payment request procedures. 
25. Perform quality control during installation. 
26. Clean and protect the work. 

C. Conservation:  Coordinate construction activities to ensure that operations are carried 
out with consideration given to conservation of energy, water, and materials. 

D. Verify utility requirements and characteristics of operating equipment are compatible 
with building utilities. Coordinate work of various sections having interdependent 
responsibilities for installing, connecting to, and placing in service, operating 
equipment. 

E. Coordinate space requirements, supports, and installation of mechanical and electrical 
Work indicated diagrammatically on Drawings. Follow routing shown for pipes, ducts, 
and conduit, as closely as practicable; place runs parallel with lines of building. Utilize 
spaces efficiently to maximize accessibility for other installations, for maintenance, 
and for repairs. 

F. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within 
construction. Coordinate locations of fixtures and outlets with finish elements. 

G. Coordinate completion and clean-up of Work of separate sections in preparation for 
Substantial Completion and for portions of Work designated for Owner's partial 
occupancy. 

H. After Owner occupies the premises any access to complete remaining Work or correct 
defective Work must be coordinated with the Owner's representative in order to 
minimize disruption of Owner's activities. 
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1.4 CONSTRUCTION LAYOUT 

A. The General Contractor shall include in his bid the cost for providing all construction 
staking by a Registered Public Surveyor (Surveyor) licensed by Texas Board of 
Professional Land Surveyors who can demonstrate experience and competence to 
perform the work described. The grades, spot elevations, dimensions radii, flow line 
elevations, existing bench marks, excavation and site grading will be indicated on the 
plans.  In the event that discrepancies are noted in the plans by the Contractor and/or 
the Surveyor, the Architect and/or Engineer of Record shall be notified and the 
discrepancies shall be resolved prior to proceeding with the Work.  The Surveyor shall 
supervise the layout work and establish at least three (3) separate permanent bench 
marks, to which easy access may be had during the progress of the work, to determine 
and verify lines and grades. 

B. Under the supervision of the Surveyor, the layout of the work shall be made from the 
surveyor-established base lines, utility alignments, curb faces, key trees, bench marks 
and all other control lines as indicated on the plans; and the Contractor shall be 
responsible for all measurements in connection therewith as specified and as indicated 
on the plans. 

C. Contractor shall be responsible for having the Surveyor verify that elevations of form 
work.  The Surveyor shall return a second time to verify site grading, sidewalk 
elevations, rough grading next to buildings, concrete curb elevations, base material 
elevations prior to paving.  All surveying work shall comply with the elevations, lines 
and grades shown on the plans and provide a written report and large size (22” x 34”) 
drawings indicating findings to the Architect and/or Engineer of Record for 
consideration and response prior to placing concrete, placing asphalt or install 
landscaping.  Contractor shall not proceed further without Surveyor’s Report / 
Drawings and the contractor shall be responsible for making the required corrections 
prior to continuing the Work.  No extra charge or compensations will be allowed due 
to differences between actual dimensions and the measurements indicated on the 
drawings. 

D. Employ Land Surveyor registered and acceptable to the Owner. 

E. Locate and protect survey control and reference points. Promptly notify 
Architect/Engineer of discrepancies discovered. 

F. Control datum for survey is that established by Owner provided survey. 

G. Verify set-backs and easements; confirm drawing dimensions and elevations. 

H. Provide field engineering services. Establish elevations, lines, and levels, utilizing 
recognized engineering survey practices. 

I. Submit copy of site drawing signed by Land Surveyor certifying elevations and 
locations of the Work are in conformance with Contract Documents. 

J. Maintain complete and accurate log of control and survey work as Work progresses. 
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K. Protect survey control points prior to starting site work; preserve permanent reference 
points during construction. 

L. Promptly report to Architect/Engineer loss or destruction of reference point or 
relocation required because of changes in grades or other reasons. 

M. Replace dislocated survey control points based on original survey control. Make no 
changes without prior written notice to Architect/Engineer. 

1.5 PRECONSTRUCTION MEETING 

A. The Owner’s Representative will schedule a pre-construction conference and 
organizational meeting at the Project Site or other convenient location after execution 
of the Agreement and prior to commencement of construction activities.  The Owner’s 
Representative will conduct the meeting to review responsibilities and personnel 
assignments. 

B. Attendees shall include: The Owner, Architect/Engineer and their consultants, the 
Contractor and its superintendent, major subcontractors, manufacturers, suppliers and 
other concerned parties shall each be represented at the conference by persons familiar 
with and authorized to conclude matters relating to the Work. 

C. The Agenda shall: Discuss items of significance that could affect progress including 
such topics as: 

1. Tentative construction schedule 
2. Critical Work sequencing 
3. Designation of responsible personnel 
4. List of Subcontractors, trade work, names and phone numbers 
5. Procedures for processing field decisions and Change Orders 
6. Procedures for processing Applications for Payment 
7. Distribution of Contract Documents 
8. Submittal of Shop Drawings, Product Data and Samples 
9. Preparation of record documents 
10. Use of the premises 
11. Office, Work and storage areas 
12. Equipment deliveries and priorities 
13. Safety procedures 
14. First Aid 
15. Security 
16. Housekeeping 
17. Working hours 

D. The Owner’s Representative will record Minutes and distribute copies within five days 
after meeting to participants, with copies to contractor and those affected by decisions 
made. 

1. General Contractor will distribute Minutes to others. 
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1.6 PROGRESS MEETINGS 

A. Schedule and administer meetings throughout progress of the Work at maximum bi-
weekly intervals. 

1. Coordinate dates of meetings with Architect and TxDOT Inspector. 
2. Prepare Contractor’s Application for Payment (CAP) on TxDOT form.  Architect 

shall provide forms required for payment submittal. 

B. Make arrangements for meetings, prepare agenda with copies for participants, preside 
at meetings. 

C. Attendance Required: Job superintendent, major subcontractors and suppliers, Owner, 
Architect/Engineer, as appropriate to agenda topics for each meeting. 

D. Agenda: 
1. Review of Minutes of previous meetings 
2. Review of Work progress 
3. Field observations, problems, and decisions 
4. Identification of problems impeding planned progress 
5. Review of submittals schedule and status of submittals 
6. Review of off-site fabrication and delivery schedules 
7. Maintenance of progress schedule 
8. Corrective measures to regain projected schedules 
9. Planned progress during succeeding work period 
10. Coordination of projected progress 
11. Maintenance of quality and work standards 
12. Effect of proposed changes on progress schedule and coordination 
13. Other business relating to Work 

E. Record Minutes and distribute copies within three days after meeting to participants, 
with   copies to Architect/Engineer, Owner, and those affected by decisions made. 

1.7 PRE-INSTALLATION MEETINGS 

A. When required in individual specification sections, convene pre-installation meetings 
at Project site prior to commencing work of specific section. 

B. Require attendance of parties directly affecting, or affected by, Work of specific 
section. 

C. Notify Architect/Engineer and Owner 14 days in advance of meeting date. 

D. Prepare agenda and preside at meeting: 
1. Review conditions of installation, preparation and installation procedures. 
2. Review coordination with related work. 

a. Contract documents 
b. Options 
c. Related Change Orders 
d. Purchases 
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e. Deliveries 
f. Shop Drawings, Product Data and Quality Control Samples 
g. Possible Conflicts 
h. Compatibility Problems 
i. Time Schedules 
j. Weather Limitations 
k. Manufacturer's Recommendations 
l. Compatibility of Materials 
m. Acceptability of Substrates 
n. Temporary Facilities 
o. Space and Access Limitations 
p. Governing Regulations 
q. Safety 
r. Inspection and Testing Requirements 
s. Recording Requirements 
t. Protection 

E. Record Minutes and distribute copies within three days after meeting to participants, 
with copies to Architect/Engineer, Owner, and those affected by decisions made.  

1. Do not proceed if the conference cannot be successfully concluded.   
2. Initiate whatever actions are necessary to resolve impediments to performance of 

Work and reconvene the conference at the earliest feasible date. 

1.8 COORDINATION MEETINGS 

A. Conduct project coordination meetings at regularly scheduled times convenient for all 
parties involved.  Project Coordination meetings are in addition to specific meetings 
held for other purposes, such as regular progress meetings and specific pre-installation 
conferences. 

B. Request representation at each meeting by every party currently involved in 
coordination or planning for the construction activities involved. 

C. Record meeting decisions or action and distribute copies to everyone in attendance and 
to others affected by those decisions or actions resulting from each meeting. 

PART 2 - PRODUCTS  (Not Used) 

PART 3 - EXECUTION  (Not Used) 

 

END OF SECTION 
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SECTION 01320 
ALLOWANCES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. This section includes administrative and procedural requirements governing 
allowances. 

 
Item 1. Allowances are not unit prices.  Allowances are cost items that shall be added to 

the General Contractor’s final project costs and included in the Total Lump Sum 
Bid amount for this project.  As certain unforeseen conditions occur during 
construction, the owner has the right to use or not use these allowances.  Each 
allowance item shall appear on the Schedule of Value and the general contractor 
may be directed by the owner to draw on certain items to complete unforeseen 
tasks during construction. 

 
Item 2. The allowance amount does not belong to the general contractor and at the end of 

the project the allowance balance shall be deducted from the contract amount by 
issuing a deduct change order. 

B. Types of allowances include the following: 
 
Item 1. Lump Sum allowances based on section 3.3 Schedule of Allowances. 

1.2 SUBMITTALS 

A. Provide submittals of each item from the Allowances when directed by the owner. 

B. Provide submittal before commencing work on allowances.  Owner will review the 
submittals prior to accepting the work for an allowance. 

PART 2 - PRODUCTS  (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine products covered by an allowance promptly on delivery for damage or 
defects. Return damaged or defective products to Manufacturer for replacement. 
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3.2 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials 
and installations to ensure that each allowance item is completely integrated and 
interfaced with related work. 

3.3 SCHEDULE OF ALLOWANCES:   The following allowance items are in addition to any of the 
items required, implied, or indicated by the final plans and specifications to be provided. 
Installation of an allowance item shall be in accordance with the plans and specifications. The 
cost for the allowance items is to be included in the Total Lump Sum Bid amount for this 
project. The use and location of an allowance item will be as directed by the Owner. The price 
for an allowance item will be used to determine both “add” and “deduct” pricing during the 
Contract Time. Owner will be credited for unused allowance items at the completion of the 
project using the price per item as the basis of credit. 

 
Item 1. The General Contractor will provide an allowance of 2 installations of free-standing 

(floor to ceiling), “dedicated circuit” power poles complete and operable. Each 
installation shall include but not be limited to: 20 amp branch circuit breaker, run of 
up to 150 feet of conduit, ceiling J-Box, run of up to 20 feet of flex conduit, and (3) 
#10 AWG copper conductors. Wire AWG sizes specified are minimum and shall be 
increased in size in accordance with NEC requirements when applicable at no 
additional cost. The power poles shall be Wire mold Model No. 25DTP-4 or 
approved equal.  This allowance is for additional work only.   

 
Item 2. The General Contractor will provide an allowance of 2 installations of electrical 

circuits and connections of modular furniture power poles and/or base power feeds. 
Each installation shall include but not be limited to: 4 - 20 amp branch circuit 
breakers, up to 150 feet of conduit, up to 4 ceiling / wall J-Box(s), up to 20 feet of 
flex conduit per J-Box, and (6) #10 and (2) # 12 AWG copper conductors color 
coded as specified. For base power feed installation in wall raceway and wall box 
shall be included. Wire AWG sizes specified are minimum and shall be increased in 
size in accordance with the requirements of the Note following the table titled “Texas 
Department of Transportation Wire Standard”. Surface mounted raceway may be 
used in lieu of in wall raceway and wall box for base power feed only in locations 
approved by the Owner at no additional cost.  This allowance is for additional work 
only.   

 
Item 3. The General Contractor will provide an allowance of 2 installations of modular 

furniture voice/data outlets. Installation of a voice/data outlet shall include all items 
specified, ancillary to, and necessary for complete and operable voice and data 
network circuits. Each installation shall include but not be limited to up to 325 feet of 
each cable required per outlet installation.  This allowance is for additional work 
only.   

 
Item 4. The General Contractor will provide an allowance of 2 installations of wall mounted 

voice/data outlets. Installation of a voice/data outlet shall include all items specified, 
ancillary to, and necessary for complete and operable voice and data network 
circuits. Each installation shall include but not be limited to up to 325 feet of each 
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cable required per outlet installation. In wall raceway installation shall include back 
box, ¾” conduit, pull cord, insulated bushing and any items necessary for a complete 
raceway installation.  This allowance is for additional work only.   

 
Item 5. The General Contractor will provide an allowance of 3 installations of an interior 

solid core doors hollow metal frames, and complete hardware sets. Installation of an 
interior solid core door, hollow metal frame, and complete hardware set shall include 
all items specified, ancillary to, and necessary for a complete, finished, and operable 
interior door. Installation of an interior solid core door shall include, but not be 
limited to, solid core door, hollow metal frame, butts, lockset, silencers, door stop, 
door closer, and finishes.  This allowance is for additional work only.   

 
Item 6. The General Contractor will provide an allowance of $1,500 for door hardware in 

addition to the hardware specified on section 08710.  This allowance is for additional 
work only.   

 
Item 7. The General Contractor will provide an allowance of 500 Square feet of ceiling 

height metal stud drywall partition installations, 3 5/8, 25 gauge metal stud at 16” 
o.c. Installation of a ceiling height metal stud drywall partition shall include all items 
specified, ancillary to, and necessary for complete installation to include, but not be 
limited to, taped, floated, textured, painted, base, and ceiling and flooring 
adjustments.  This allowance is for additional work only.   

 
Item 8. The General Contractor will provide an allowance of 3 single pole light switch 

installations. Installation of single pole light switch shall include all items specified, 
ancillary to, and necessary for complete installation to include, but not be limited to, 
single pole switch, box(s), conduit, fittings, wire, connections, and face plate.  This 
allowance is for additional work only.   

 
Item 9. The General Contractor will provide an allowance of 3 single circuit wall receptacle 

installations. Installation of single circuit wall receptacle shall include all items 
specified, ancillary to, and necessary for complete installation to include, but not be 
limited to, receptacle, box(s), conduit, fittings, wire, connections, circuit breaker, and 
face plate. 

 
Item 10. The General Contractor will provide an allowance of 3 single wall receptacle 

installations. Installation of single wall receptacle shall include all items specified, 
ancillary to, and necessary for complete installation to include, but not be limited to, 
receptacle, box(s), conduit, fittings, wire, connections, face plate, and one circuit 
breaker per 8 receptacles.  This allowance is for additional work only.   

 
Item 11. The General Contractor will provide an allowance of 2 fluorescent 2 x 4 lay in light 

fixture installations. Installation of fluorescent light fixture shall include all items 
specified, ancillary to, and necessary for complete installation to include, but not be 
limited to, fluorescent light fixture, box(s), flex conduit, fittings, wire, and 
connections.  This allowance is for additional work only.    

 

Texas Department of Transportation Allowances 
Facilities Management 01320 - 3 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

Item 12. The General Contractor will provide an allowance of 3 electrical boxes and 30 l.f. of 
empty ¾” conduit.  This allowance is for additional work only.   

 
Item 13. The General Contractor will provide an allowance of 50 l.f. of security fencing 

installation. Installation of security fencing shall include all items specified, ancillary 
to, and necessary for a complete installation.  This allowance is for additional work 
only.   

 
Item 14. The General Contractor will provide an allowance of 300 s.f. of Vinyl Composition 

Tile (VCT) and 40 l.f. of rubber base installation. Installation of VCT and rubber base 
shall include all items specified, ancillary to, and necessary for a complete 
installation.  This allowance is for additional work only.   

 
Item 15. The General Contractor will provide an allowance of 600 Square Yards of Asphalt 

Paving and Flexible Base. Installation of Asphalt Pavement and Flexible Base 
material shall include all items specified, ancillary to, and necessary for a complete 
installation.  This allowance is for additional work only.   

 
Item 16. The General Contractor will provide an allowance for furnishing and installing 60 

lineal feet of 12” x 20” insulated fiberglass ducts.  This allowance is for additional 
work only.   

 
Item 17. The General Contractor will provide an allowance for furnishing and installing 100 

lineal feet of flex duct.  This allowance is for additional work only.   
 
Item 18. The General Contractor will provide an allowance for furnishing and installing 300 

cubic feet of structural concrete (3000psi) with 0ne (1) ton of reinforcing steel (#4s 
rebar).  This allowance is for additional work only.   

 
Item 19. The General Contractor will provide an allowance of $3,000 for plumbing work.  

This allowance is for additional work only. 
 

Item 20.  The General Contractor will provide an allowance of $4,000 for painting work.  This 
allowance is for additional work only.  

 
Item 21. $25,000 Landscape Allowance for irrigation system, plants and sod around building.   

 
 

 

END OF SECTION 
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SECTION 01321  

CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for documenting the 
progress of construction during performance of the Work, including the following: 
1. Contractor's Construction Schedule 
2. Submittals Schedule 
3. Daily construction reports 
4. Field condition reports 
5. Special reports 

B. Related Sections include the following: 
1. Division 1 Section "Payment Procedures" for submitting the Schedule of Values 
2. Division 1 Section "Project Management and Coordination" for submitting and 

distributing meeting and conference minutes 
3. Division 1 Section "Submittal Procedures" for submitting schedules and reports 
4. Division 1 Section "Quality Requirements" for submitting a schedule of tests and 

inspections 

1.3 SUBMITTALS 

A. Submittals Schedule:  Submit four copies of schedule and electronic file in MS Office 
Project.  Arrange the following information in a tabular format: 
1. Scheduled date for first submittal 
2. Specification Section number and title 
3. Submittal category (action or informational) 
4. Name of subcontractor 
5. Description of the Work covered 
6. Scheduled date for Architect's final release or approval 

B. Contractor's Construction Schedule:  Submit four opaque copies of initial schedule, large 
enough to show entire schedule for entire construction period. 

C. CPM Reports:  Concurrent with CPM schedule, submit four copies of each of the follow-
ing computer-generated reports.  Format for each activity in reports shall contain activity 
number, activity description, cost and resource loading, original duration, remaining du-
ration, early start date, early finish date, late start date, late finish date, and total float in 
calendar days. 
1. Activity Report:  List of all activities sorted by activity number and then early 

start date, or actual start date if known. 
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2. Logic Report:  List of preceding and succeeding activities for all activities, sorted 

in ascending order by activity number and then early start date, or actual start 
date if known. 

3. Total Float Report:  List of all activities sorted in ascending order of total float. 
4. Earnings Report:  Compilation of Contractor's total earnings from the Notice to 

Proceed until most recent Application for Payment. 

D. Daily Construction Reports:  Submit two copies at monthly intervals, when requested. 

E. Field Condition Reports:  Submit two copies at time of discovery of differing conditions. 

F. Special Reports:  Submit two copies at time of unusual event. 

1.4 COORDINATION 

A. Coordinate preparation and processing of schedules and reports with performance of con-
struction activities and with scheduling and reporting of separate contractors. 

B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of sub-
contracts, Submittals Schedule, progress reports, payment requests, and other required 
schedules and reports. 
1. Secure time commitments for performing critical elements of the Work from par-

ties involved. 
2. Coordinate each construction activity in the network with other activities and 

schedule them in proper sequence. 

PART 2 - PRODUCTS 

2.1 SUBMITTALS SCHEDULE 

A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates 
required by construction schedule.  Include time required for review, resubmittal, order-
ing, manufacturing, fabrication, and delivery when establishing dates. 
1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, 

and Contractor's Construction Schedule. 
2. If a Preliminary Construction Schedule is not required, delete subparagraph be-

low or revise to require initial submittal within 14 days of date established for 
commencement of the Work. 

3. Delete subparagraph below if not allowed. 
4. Revise subparagraph below if schedule must be continuously updated to reflect 

current status and changes in timing for submittals. 
5. Final Submittal:  Submit concurrently with the first complete submittal of Con-

tractor's Construction Schedule. 

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Procedures:  Comply with procedures contained in AGC's "Construction Planning & 
Scheduling." 
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B. Time Frame:  Extend schedule from date established for   the Notice to Proceed to date of 

Substantial Completion. 
1. Contract completion date shall not be changed by submission of a schedule that 

shows an early completion date, unless specifically authorized by Change Order. 

C. Activities:  Treat each separate area as a separate numbered activity for each principal 
element of the Work.  Comply with the following: 
1. Activity Duration:  Define activities so no activity is longer than 20 days, unless 

specifically allowed by Architect. 
2. Procurement Activities:  Include procurement process activities for the following 

long lead items and major items, requiring a cycle of more than 60 days, as sepa-
rate activities in schedule.  Procurement cycle activities include, but are not lim-
ited to, submittals, approvals, purchasing, fabrication, and delivery. 

3. Submittal Review Time:  Include review and resubmittal times indicated in Divi-
sion 1 Section "Submittal Procedures" in schedule.  Coordinate submittal review 
times in Contractor's Construction Schedule with Submittals Schedule. 

4. Startup and Testing Time:  Include not less than seven days for startup and test-
ing. 

5. Substantial Completion:  Indicate completion in advance of date established for 
Substantial Completion, and allow time for Architect's and TxDOT Project Man-
ager administrative procedures necessary for certification of Substantial Comple-
tion. 

D. Constraints:  Include constraints and work restrictions indicated in the Contract Docu-
ments and as follows in schedule, and show how the sequence of the Work is affected. 
1. Phasing:  Arrange list of activities on schedule by phase. 
2. Products Ordered in Advance:  Include a separate activity for each product.  In-

clude delivery date indicated in Division 1 Section "Summary."  Delivery dates 
indicated stipulate the earliest possible delivery date. 

3. Owner-Furnished Products:  Include a separate activity for each product.  Include 
delivery date indicated in Division 1 Section "Summary."  Delivery dates indi-
cated stipulate the earliest possible delivery date. 

4. Work Restrictions:  Show the effect of the following items on the schedule: 
a. Seasonal variations 
b. Environmental control 

5. Work Stages:  Indicate important stages of construction for each major portion of 
the Work, including, but not limited to, the following: 
a. Submittals 
b. Mockups 
c. Fabrication 
d. Sample testing 
e. Deliveries 
f. Installation 
g. Tests and inspections 
h. Adjusting 
i. Curing 
j. Startup and placement into final use and operation 

6. Area Separations:  Identify each major area of construction for each major por-
tion of the Work.  Indicate where each construction activity within a major area 
must be sequenced or integrated with other construction activities to provide for 
the following: 
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a. Structural completion 
b. Permanent space enclosure 
c. Completion of mechanical installation 
d. Completion of electrical installation 
e. Substantial Completion 

E. Milestones:  Include milestones indicated in the Contract Documents in schedule, includ-
ing, but not limited to, the Notice to Proceed, Substantial Completion, and Final Comple-
tion. 
First paragraph below establishes progress measured in dollar volume of the Work. 

F. Cost Correlation:  At the head of schedule, provide a cost correlation line, indicating 
planned and actual costs.  On the line, show dollar volume of the Work performed as of 
dates used for preparation of payment requests. 
1. Refer to Division 1 Section "Payment Procedures" for cost reporting and pay-

ment procedures. 
2. Retain three subparagraphs below for CPM schedule. 
3. Contractor shall assign cost to construction activities on the CPM schedule.  

Costs shall not be assigned to submittal activities unless specified otherwise but 
may, with Architect's approval, be assigned to fabrication and delivery activities.  
Costs shall be under required principal subcontracts for testing and commission-
ing activities, operation and maintenance manuals, punch list activities, Project 
Record Documents, and demonstration and training (if applicable), in the amount 
of 5 percent of the Contract Sum. 

4. Each activity cost shall reflect an accurate value subject to approval by Architect. 
5. Total cost assigned to activities shall equal the total Contract Sum. 

G. Contract Modifications:  For each proposed contract modification and concurrent with its 
submission, prepare a time-impact analysis using fragnets to demonstrate the effect of the 
proposed change on the overall project schedule. 

2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE) 

A. General:  Prepare network diagrams using AON (activity-on-node) format. 

B. Projects using CPM schedules should begin with a preliminary network diagram of type 
described below or a preliminary bar-chart schedule. 

C. Preliminary Network Diagram:  Submit diagram within 14 days of date established for 
the Notice to Proceed.  Outline significant construction activities for the first 60 days of 
construction.  Include skeleton diagram for the remainder of the Work and a cash re-
quirement prediction based on indicated activities. 

D. Revise paragraph and subparagraphs below to suit Project. 

E. CPM Schedule:  Prepare Contractor's Construction Schedule using a computerized, time-
scaled CPM network analysis diagram for the Work. 
1. Develop network diagram in sufficient time to submit CPM schedule so it can be 

accepted for use no later than 14 days after date established for the Notice to Pro-
ceed. 
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a. Failure to include any work item required for performance of this Con-

tract shall not excuse Contractor from completing all work within appli-
cable completion dates, regardless of Architect's approval of the sched-
ule. 

2. Establish procedures for monitoring and updating CPM schedule and for report-
ing progress.  Coordinate procedures with progress meeting and payment request 
dates. 

3. Use "one workday" as the unit of time.  Include list of nonworking days and 
holidays incorporated into the schedule. 

F. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  
Using the preliminary network diagram, prepare a skeleton network to identify probable 
critical paths. 
1. Activities:  Indicate the estimated time duration, sequence requirements, and rela-

tionship of each activity in relation to other activities.  Include estimated time 
frames for the following activities: 
a. Preparation and processing of submittals 
b. Mobilization and demobilization 
c. Purchase of materials 
d. Delivery 
e. Fabrication 
f. Installation 
g. Testing 

2. Critical Path Activities:  Identify critical path activities, including those for in-
terim completion dates.  Scheduled start and completion dates shall be consistent 
with Contract milestone dates. 

3. Processing:  Process data to produce output data on a computer-drawn, time-
scaled network.  Revise data, reorganize activity sequences, and reproduce as of-
ten as necessary to produce the CPM schedule within the limitations of the Con-
tract Time. 

4. Format:  Mark the critical path.  Locate the critical path near center of network; 
locate paths with most float near the edges. 
a. Subnetworks on separate sheets are permissible for activities clearly off 

the critical path. 

G. Initial Issue of Schedule:  Prepare initial network diagram from a list of straight "early 
start-total float" sort.  Identify critical activities.  Prepare tabulated reports showing the 
following: 
1. Contractor or subcontractor and the Work or activity 
2. Description of activity 
3. Principal events of activity 
4. Immediate preceding and succeeding activities 
5. Early and late start dates 
6. Early and late finish dates 
7. Activity duration in workdays 
8. Total float or slack time 
9. Average size of workforce 
10. Dollar value of activity (coordinated with the Schedule of Values) 

H. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated re-
ports showing the following: 
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1. Identification of activities that have changed 
2. Changes in early and late start dates 
3. Changes in early and late finish dates 
4. Changes in activity durations in workdays 
5. Changes in the critical path 
6. Changes in total float or slack time 
7. Changes in the Contract Time 

2.4 REPORTS 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 
information concerning events at Project site: 
1. List of subcontractors at Project site 
2. Approximate count of personnel at Project site 
3. Material deliveries 
4. High and low temperatures and general weather conditions 
5. Accidents 
6. Meetings and significant decisions 
7. Unusual events (refer to special reports) 
8. Stoppages, delays, shortages, and losses 
9. Emergency procedures 
10. Orders and requests of authorities having jurisdiction 
11. Change Orders received and implemented 
12. Construction Change Directives are used by AIA Document A201  

EJCDC Document 1910-8 uses Work Change Directives 
13. Construction Change Directives received and implemented 
14. Services connected and disconnected 
15. Equipment or system tests and startups 
16. Substantial Completions authorized 

B. Field Condition Reports:  Immediately on discovery of a difference between field condi-
tions and the Contract Documents, prepare and submit a detailed report.  Submit with a 
request for interpretation on CSI Form 13.2A.  Include a detailed description of the dif-
fering conditions, together with recommendations for changing the Contract Documents. 

2.5 SPECIAL REPORTS 

A. General:  Submit special reports directly to Owner within one day(s) of an occurrence.  
Distribute copies of report to parties affected by the occurrence. 

B. Retain paragraph below if Owner is unusually sensitive about public relations. 

C. Reporting Unusual Events:  When an event of an unusual and significant nature occurs at 
Project site, whether or not related directly to the Work, prepare and submit a special re-
port.  List chain of events, persons participating, response by Contractor's personnel, 
evaluation of results or effects, and similar pertinent information.  Advise Owner in ad-
vance when these events are known or predictable. 
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PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to 
reflect actual construction progress and activities.  Issue schedule one week before each 
regularly scheduled progress meeting. 
1. Revise schedule immediately after each meeting or other activity where revisions 

have been recognized or made.  Issue updated schedule concurrently with the re-
port of each such meeting. 

2. Include a report with updated schedule that indicates every change, including, but 
not limited to, changes in logic, durations, actual starts and finishes, and activity 
durations. 

3. As the Work progresses, indicate Actual Completion percentage for each activity. 

B. Distribution:  Distribute copies of approved schedule to Architect, Owner, separate con-
tractors, testing and inspecting agencies, and other parties identified by Contractor with a 
need-to-know schedule responsibility. 
1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and 

post in the same locations.  Delete parties from distribution when they have com-
pleted their assigned portion of the Work and are no longer involved in perform-
ance of construction activities. 

C. Distribution:  Provide electronic copy to Architect in MS Office Project format. 

 

END OF SECTION 
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SECTION 01330 
SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Submittal procedures 

B. Construction progress schedules 

C. Proposed products list 

D. Subcontractor List 

E. Product data 

F. Shop drawings 

G. Samples 

H. Design data 

I. Test reports 

J. Certificates 

K. Manufacturer's instructions 

L. Manufacturer's field reports 

M. Erection drawings 

N. Construction photographs 

O. Project Warranty And Maintenance Manual 

1.2 SUBMITTAL PROCEDURES 

A. General:  Electronic copies of CAD Drawings of the Contract Drawings will not be 
provided by Architect for Contractor's use in preparing submittals. 

B. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities. 
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals, and related activities that require sequential activity. 
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2. Coordinate transmittal of different types of submittals for related parts of the 
Work so processing will not be delayed because of need to review submittals 
concurrently for coordination. 
a. Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 

C. Processing Time:  Allow enough time for submittal review, including time for 
resubmittals, as follows.  Time for review shall commence on Architect's receipt of 
submittal.  No extension of the Contract Time will be authorized because of failure to 
transmit submittals enough in advance of the Work to permit processing, including 
resubmittals. 
1. Initial Review:  Allow 21 days for initial review of each submittal.  Allow 

additional time if coordination with subsequent submittals is required.  Architect 
will advise Contractor when a submittal being processed must be delayed for 
coordination. 

2. Intermediate Review:  If intermediate submittal is necessary, process it in same 
manner as initial submittal. 

3. Resubmittal Review:  Allow 15 days for review of each resubmittal. 
4. Concurrent Consultant Review:  Where the Contract Documents indicate that 

submittals may be transmitted simultaneously to Architect and to Architect's 
consultants, allow 21 days for review of each submittal.  Submittal will be 
returned to Architect before being returned to Contractor. 

5. Schedule submissions at least 40 days before reviewed submittals will be needed, 
in accordance with the above review times noted above (the above allows for one 
resubmittal review and distribution) and approved submittal schedule. 

D. Insert list of submittals below allowing concurrent review or delete and identify 
submittals in Sections where they are specified.  Structural, mechanical, plumbing, and 
electrical components are examples of the Work that often require simultaneous 
transmittal to Architect and consultants. 

E. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification 
of products required, field dimensions, adjacent construction Work, and coordination of 
information is in accordance with requirements of the Work and Contract Documents. 
1. Coordinate each submittal with requirements of work of Contract Documents. 
2. Contractor’s responsibility for errors and omissions in submittals is not relieved 

by Architect’s review of submittals. 
3. Contractor’s responsibility for deviations in submittals from requirements of 

Contract Documents is not relieved by Architect’s review of submittals, unless 
Architect gives written acceptance of specific deviations. 

4. Notify Architect, in writing at time of submission, of deviations in submittals 
from requirements of Contract Documents. 

F. Identification:  Place a permanent label or title block on each submittal for identification. 
1. Indicate name of firm or entity that prepared each submittal on label or title 

block. 
2. Provide a space approximately 6 by 8 inches on label or beside title block to 

record Contractor's review and approval markings and action taken by Architect. 
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3. Include the following information on label for processing and recording action 
taken: 
a. Project name 
b. Date 
c. Name and address of Architect 
d. Name and address of Contractor 
e. Name and address of Subcontractor 
f. Name and address of Supplier 
g. Name of Manufacturer 
h. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Section number 
followed by a decimal point and then a sequential number (e.g., 
06100.01).  Resubmittals shall include an alphabetic suffix after 
another decimal point (e.g., 06100.01.A). 

i. Number and title of appropriate Specification Section 
j. Drawing number and detail references, as appropriate 
k. Location(s) where product is to be installed, as appropriate 
l. Other necessary identification 

G. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the 
Contract Documents on submittals. 

H. Additional Copies:  Unless additional copies are required for final submittal, and unless 
Architect observes noncompliance with provisions in the Contract Documents, initial 
submittal may serve as final submittal. 
1. Submit one copy of submittal to concurrent reviewer in addition to specified 

number of copies to Architect. 
2. Additional copies submitted for maintenance manuals will not be marked with 

action taken and will be returned. 

I. Transmittal:  Package each submittal individually and appropriately for transmittal and 
handling.  Transmit each submittal using a transmittal form.  Architect will return 
submittals, without review, received from sources other than Contractor. 
1. Transmittal Form:  Use form acceptable to the Owner and Architect.  Provide 

locations on form for the following information: 
a. Project name 
b. Date 
c. Destination (To) 
d. Source (from) 
e. Names of Subcontractor, Manufacturer, and Supplier  
f. Category and type of submittal 
g. Submittal purpose and description 
h. Specification Section number and title 
i. Drawing number and detail references 
j. Transmittal number, numbered consecutively 
k. Submittal and transmittal distribution record 
l. Remarks 
m. Signature of Transmitter 
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2. On an attached separate sheet, prepared on Contractor's letterhead, record 
relevant information, requests for data, revisions other than those requested by 
Architect on previous submittals, and deviations from requirements in the 
Contract Documents, including minor variations and limitations.  Include same 
label information as related submittal. 

J. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 
1. When revised for resubmission, identify changes made since previous 

submission. 
2. Mark revised submittals with original number and sequential alphabetic suffix.  

Note date and content of previous submittal. 
3. Note date and content of revision in label or title block and clearly indicate extent 

of revision. 

K. Allow space on submittals for Contractor and Architect/Engineer review stamps. 

L. Resubmit submittals until they are marked ‘REVIEWED’. 

M. Distribution:  Furnish copies of final submittals to Manufacturers, Subcontractors, 
Suppliers, Fabricators, Installers, authorities having jurisdiction, and others as necessary 
for performance of construction activities.  Show distribution on transmittal forms.  
1. Distribute copies of reviewed submittals as appropriate. Instruct parties to 

promptly report inability to comply with requirements. 

N. Use for Construction:  Use only final submittals with mark indicating ‘REVIEWED’. 
1. Begin no work which requires submittals until return of submittals with 

Architect’s stamp and initials or signature indicating review. 

O. Submittals not requested will not be recognized or processed. 

1.3 CONSTRUCTION PROGRESS SCHEDULES 

A. Submit preliminary outline Schedules within 15 days after date of Owner-Contractor 
Agreement for coordination with Owner's requirements. After review, submit detailed 
schedules within 7 days modified to accommodate revisions recommended by 
Architect/Engineer and Owner. 

B. Related Section 01321 – Construction Progress Documentation:  Submit revised Progress 
Schedules with each Application for Payment. 

C. Distribute copies of reviewed schedules to Project site file, Subcontractors, Suppliers, and 
other concerned parties. 

D. Instruct recipients to promptly report, in writing, problems anticipated by projections 
indicated in schedules. 

E. Submit computer generated horizontal bar chart or other approved form with separate line 
for each section of Work, identifying first work day of each week. 

Texas Department of Transportation Submittal Procedures 
Facilities Management 01330 - 4 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

F. Show complete sequence of construction by activity, identifying Work of separate stages 
and other logically grouped activities. Indicate early and late start, early and late finish, 
float dates, and duration. 

G. Indicate estimated percentage of completion for each item of Work at each submission. 

H. Submit separate schedule of submittal dates for shop drawings, product data, and 
samples, including Owner furnished products and products identified under Allowances, 
and dates reviewed submittals will be required from Architect/Engineer. Indicate decision 
dates for selection of finishes. 

I. Indicate delivery dates for Owner furnished products and products identified under 
Allowances. 

J. Revisions To Schedules: 
1. Indicate progress of each activity to date of submittal, and projected completion 

date of each activity. 
2. Identify activities modified since previous submittal, major changes in scope, and 

other identifiable changes. 
3. Prepare narrative report to define problem areas, anticipated delays, and impact 

on Schedule. Report corrective action taken, or proposed, and its effect including 
effect of changes on schedules of separate Contractors. 

1.4 PROPOSED PRODUCTS LIST 

A. Within 15 days after date of Owner-Contractor Agreement, submit list of major products 
proposed for use, with name of Manufacturer, trade name, and model number of each 
product. 

B. For products specified only by reference standards, give Manufacturer, trade name, 
model or catalog designation, and reference standards. 

1.5 SUBCONTRACTOR LIST 

A. Prepare a written summary identifying individuals or firms proposed for each portion of 
the Work, including those who are to furnish products or equipment fabricated to a 
special design.  Include the following information in tabular form: 
1. Name, address, and telephone number of entity perform subcontract or supplying 

products 
2. Number and title of related Specification Sections(s) cover by Subcontractor 
3. Drawing number and detail references, as appropriate, covered by subcontract 

B. Submit three copies of Subcontractor list, unless otherwise indicated.  Architect will 
return two copies. 
1. Mark up and retain one returned copy as a Project Record Document. 
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1.6 PRODUCT DATA 

A. General:  Prepare and submit Action Submittals required by individual Specification 
Sections. 

B. Product Data: Submit to Architect/Engineer for review for limited purpose of checking 
for conformance with information given and design concept expressed in Contract 
Documents. 

C. Submit number three Contractor copies, plus two copies Architect/Engineer will retain. 

D. Mark each copy to identify applicable products, models, options, and other data. 
Supplement Manufacturers' standard data to provide information specific to this Project. 

E. Indicate product utility and electrical characteristics, utility connection requirements, and 
location of utility outlets for service for functional equipment and appliances. 

F. After review, produce copies and distribute in accordance with SUBMITTAL 
PROCEDURES article and for record documents described in Section 01700. 

1.7 SHOP DRAWINGS 

A. Prior to submitting shop drawings, Contractor shall furnish Architect with complete Shop 
Drawing Submittal Log. No Submittals will be reviewed until a complete Submittal Log 
has been submitted to Architect. 
1. Contractor shall submit all required shop drawings and product data to the 

Architect with reasonable promptness and in an orderly sequence so as to cause 
no delay in the work.  

2. Prepare and submit, with construction schedule, a separate schedule listing dates 
for submission and lead dates for reviewed shop drawings, product data and 
samples for each item. 

3. No extension of time shall be allowed because of failure to properly coordinate 
and sequence submittals. 

B. Shop Drawings: Submit to Architect/Engineer for review for limited purpose of checking 
for conformance with information given and design concept expressed in Contract 
Documents. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not 
base Shop Drawings on reproductions of the Contract Documents or standard printed 
data. 
1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include 

the following information, as applicable: 
a. Dimensions 
b. Identification of products 
c. Fabrication and installation drawings 
d. Roughing-in and setting diagrams 
e. Wiring diagrams showing field-installed wiring, including power, signal, 

and control wiring 
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f. Shopwork manufacturing instructions 
g. Templates and patterns 
h. Schedules 
i. Design calculations 
j. Compliance with specified standards 
k. Notation of coordination requirements 
l. Notation of dimensions established by field measurement 
m. Relationship to adjoining construction clearly indicated 
n. Seal and signature of professional engineer if specified 
o. Wiring Diagrams:  Differentiate between Manufacturer-installed and 

field-installed wiring 
2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit 

Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 22 by 24 
inches. 

3. Number of Copies:  Submit five opaque copies of each submittal, unless copies 
are required for operation and maintenance manuals.  Architect will retain two 
copies; remainder will be returned.  Mark up and retain one returned copy as a 
Project Record Drawing 

D. Indicate special utility and electrical characteristics, utility connection requirements, and 
location of utility outlets for service for functional equipment and appliances. 

E. All work must ultimately comply with the contract documents unless Architect/Engineer 
gives specific written acceptance of specific deviations. 

F. After review, produce copies and distribute in accordance with SUBMITTAL 
PROCEDURES article and for record documents described in Section 01700. 

1.8 SAMPLES 

A. Samples: Submit to Architect/Engineer for review for limited purpose of checking for 
conformance with information given and design concept expressed in Contract 
Documents. 

B. Samples For Initial Selection as Specified in Product Sections: 
1. Submit to Architect/Engineer for aesthetic, color, or finish selection. 
2. Submit samples of finishes from full range of Manufacturers' standard colors, 

textures, and patterns for Architect/Engineer selection. 

C. Submit samples to illustrate functional and aesthetic characteristics of Products, with 
integral parts and attachment devices. Coordinate sample submittals for interfacing work. 

D. Include identification on each sample, with full Project information. 

E. Submit number of samples specified in individual specification sections; 
Architect/Engineer will retain two samples. 
1. Architect will retain two Sample sets; remainder will be returned.  Mark up and 

retain one returned Sample set as a Project Record Sample. 
2. Retain one sample on construction site for field comparison as needed. 
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F. Samples will not be used for testing purposes unless specifically stated in specification 
section. 

G. After review, produce duplicates and distribute in accordance with SUBMITTAL 
PROCEDURES article and for record documents purposes described in Section 01700. 

1.9 DESIGN DATA 

A. Submit for Architect/Engineer's knowledge as contract administrator or for Owner. 

B. Submit for information for limited purpose of assessing conformance with information 
given and design concept expressed in Contract Documents. 

1.10 TEST REPORTS 

A. Submit for Architect/Engineer's knowledge as contract administrator or for Owner. 

B. Submit test reports for information for limited purpose of assessing conformance with 
information given and design concept expressed in Contract Documents. 

1.11 CERTIFICATES 

A. When specified in individual specification sections, submit certification by Manufacturer, 
installation/application Subcontractor, or Contractor to Architect/Engineer, in quantities 
specified for Product Data. 

B. Indicate material or product conforms to or exceeds specified requirements. Submit 
supporting reference data, affidavits, and certifications as appropriate. 

C. Certificates may be recent or previous test results on material or Product, but must be 
acceptable to Architect/Engineer. 

1.12 MANUFACTURER'S INSTRUCTIONS 

A. When specified in individual specification sections, submit printed instructions for 
delivery, storage, assembly, installation, start-up, adjusting, and finishing, to 
Architect/Engineer for delivery to Owner in quantities specified for Product Data. 

B. Indicate special procedures, perimeter conditions requiring special attention, and special 
environmental criteria required for application or installation. 

1.13 MANUFACTURER'S FIELD REPORTS 

A. Submit reports for Architect/Engineer's benefit as contract administrator or for Owner. 

B. Submit report within 10 days of observation to Architect/Engineer for information. 

C. Submit for information for limited purpose of assessing conformance with information 
given and design concept expressed in Contract Documents. 
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1.14 ERECTION DRAWINGS 

A. Submit drawings for Architect/Engineer's benefit as contract administrator or for Owner. 

B. Submit for information for limited purpose of assessing conformance with information 
given and design concept expressed in Contract Documents. 

C. Data indicating inappropriate or unacceptable Work may be subject to action by 
Architect/Engineer or Owner. 

1.15 CONSTRUCTION PHOTOGRAPHS 

A. Provide photographs of site and construction throughout progress of Work produced by 
photographer, acceptable to Architect/Engineer. 

B. Each month submit photographs with Application for Payment. 

C. Photographs: One print prints; color, glossy; 4 x 6 inch size; mounted on soft card stock, 
with left edge binding margin for three hole punch. 

D. Take two site photographs from differing directions and six interior photographs 
indicating relative progress of the Work, 3 days maximum prior to submitting. 

E. Identify each print on front. Identify name of Project, contract number orientation of 
view, date and time of view. 

F. Deliver negatives or electronic data to Owner with project record documents. Catalog and 
index negatives in chronological sequence; include typed table of contents. 

1.16 PROJECT WARRANTY AND MAINTENANCE MANUAL:  

A. Prior to final payment, the Contractor shall furnish two complete sets, in tabbed standard 
size ring binders, of equipment data, maintenance information, operations instructions, 
and warranties for equipment and systems provided under this contract. See Section 
01700 for detailed requirements. 

B. Provide warranties as specified.  Warranties shall not limit length of time for remedy of 
damages Owner may have by legal statute.  Contractor, Supplier, or Installer responsible 
for performance of warranty shall sign warranties. 

C. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not 
submit to Architect, except as required in "Action Submittals" Article. 
1. Architect will not review submittals that include MSDSs and will return the 

entire submittal for resubmittal. 
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PART 2 - PRODUCTS  (Not Used) 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Review each submittal and check for coordination with other Work of the Contract and 
for compliance with the Contract Documents.  Note corrections and field dimensions.  
Mark with approval stamp before submitting to Architect. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project 
name and location, submittal number, Specification Section title and number, name of 
reviewer, date of Contractor's approval, and statement certifying that submittal has been 
reviewed, checked, and approved for compliance with the Contract Documents. 

PART 4 - ARCHITECT'S/ACTION 

4.1 General:  Architect will not review submittals that do not bear Contractor's approval stamp and 
will return them without action. 

A. Action Submittals:  Architect will review each submittal, make marks to indicate 
corrections or modifications required, and return it.  Architect will stamp each submittal 
with an action stamp and will mark stamp appropriately to indicate action taken.  

B. Informational Submittals:  Architect will review each submittal and will not return it, or 
will return it if it does not comply with requirements.  Architect will forward each 
submittal to appropriate party. 

C. Partial submittals are not acceptable, will be considered nonresponsive, and will be 
returned without review. 

D. Submittals not required by the Contract Documents may not be reviewed and may be 
discarded. 

END OF SECTION 
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SECTION 01400 
QUALITY CONTROL REQUIREMENTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Quality control and control of installation 

B. Tolerances 

C. References 

D. Mock-up requirements 

E. Testing and inspection services 

F. Manufacturers' field services 

G. Examination 

H. Preparation 

1.2 QUALITY CONTROL AND CONTROL OF INSTALLATION 

A. Monitor quality control over Suppliers, Manufacturers, products, services, site conditions, 
and workmanship, to produce Work of specified quality. 

B. Comply fully with Manufacturers' instructions, including each step in sequence and 
secure Manufacturer's certification as certified installer, when applicable. 

C. When Manufacturers' instructions conflict with Contract Documents, request clarification 
from Architect/Engineer before proceeding. 

D. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified 
shall be the minimum provided or performed.  The actual installation may comply exactly 
with the minimum quantity or quality specified, or it may exceed the minimum within 
reasonable limits.  To comply with these requirements, indicated numeric values are 
minimum or maximum, as appropriate, for the context of requirements.  Refer 
uncertainties to Architect for a decision before proceeding. 

E. Comply with specified standards as minimum quality for the Work except where more 
stringent tolerances, codes, or specified requirements indicate higher standards or more 
precise workmanship. 

F. Perform Work by persons qualified to produce required and specified quality. The 
Contractor shall comply with applicable local, state, and federal codes and regulations. 
1. Installer Qualifications:  A firm or individual experienced in installing, erecting, 

or assembling work similar in material, design, and extent to that indicated for 
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this Project, whose work has resulted in construction with a record of successful 
in-service performance. 

2. Manufacturer Qualifications:  A firm experienced in manufacturing products or 
systems similar to those indicated for this Project and with a record of successful 
in-service performance, as well as sufficient production capacity to produce 
required units. 

3. Fabricator Qualifications:  A firm experienced in producing products similar to 
those indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required units. 

4. Professional Engineer Qualifications:  A professional engineer who is legally 
qualified to practice in jurisdiction where Project is located and who is 
experienced in providing engineering services of the kind indicated.  Engineering 
services are defined as those performed for installations of the system, assembly, 
or product that are similar to those indicated for this Project in material, design, 
and extent. 

5. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent 
agency with the experience and capability to conduct testing and inspecting 
indicated, as documented according to ASTM E 548; and with additional 
qualifications specified in individual Sections; and where required by authorities 
having jurisdiction, that is acceptable to authorities. 

6. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 
7. NVLAP:  A testing agency accredited according to NIST's National Voluntary 

Laboratory Accreditation Program. 
8. Factory-Authorized Service Representative Qualifications:  An authorized 

representative of Manufacturer who is trained and approved by Manufacturer to 
inspect installation of Manufacturer's products that are similar in material, design, 
and extent to those indicated for this Project. 

G. Verify field measurements are as indicated on Shop Drawings or as instructed by 
Manufacturer. 

H. Secure products in place with positive anchorage devices designed and sized to withstand 
stresses, vibration, physical distortion, or disfigurement. 

I. Associated Services:  Cooperate with agencies performing required tests, inspections, and 
similar quality-control services, and provide reasonable auxiliary services as requested.  
Notify agency sufficiently in advance of operations to permit assignment of personnel.  
Provide the following: 
1. Access to the Work 
2. Incidental labor and facilities necessary to facilitate tests and inspections 
3. Adequate quantities of representative samples of materials that require testing 

and inspecting.  Assist agency in obtaining samples 
4. Facilities for storage and field curing of test samples 
5. Delivery of samples to testing agencies 
6. Preliminary design mix proposed for use for material mixes that require control 

by testing agency 
7. Security and protection for samples and for testing and inspecting equipment at 

Project site 
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J. Coordination:  Coordinate sequence of activities to accommodate required quality-
assurance and -control services with a minimum of delay and to avoid necessity of 
removing and replacing construction to accommodate testing and inspecting. 
1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

1.3 TOLERANCES 

A. Monitor fabrication and installation tolerance control of products to produce acceptable 
Work. Do not permit tolerances to accumulate. 

B. Comply with Manufacturers' tolerances. When Manufacturers' tolerances conflict with 
Contract Documents, request clarification from Architect/Engineer before proceeding. 

C. Adjust products to appropriate dimensions; position before securing products in place. 

1.4 REFERENCES 

A. For products or workmanship specified by association, trade, or other consensus 
standards, comply with requirements of standard, except when more rigid requirements 
are specified or are required by applicable codes. 

B. Conform to reference standard by date of issue current on date for receiving bids, except 
where specific date is established by code. 

C. Obtain copies of standards where required by product specification sections. 

D. When specified reference standards conflict with Contract Documents, request 
clarification from Architect/Engineer before proceeding. 

E. Neither contractual relationships, duties, nor responsibilities of parties in Contract nor 
those of Architect/Engineer shall be altered from Contract Documents by mention or 
inference otherwise in reference documents. 

1.5 MOCK-UP REQUIREMENTS 

A. Mockups:  Before installing portions of the Work requiring mockups, build mockups for 
each form of construction and finish required to comply with the following requirements, 
using materials indicated for the completed Work: 
1. Build mockups in location and of size indicated or, if not indicated, as directed 

by Architect. 
2. Notify Architect 14 days in advance of dates and times when mockups will be 

constructed. 
3. Demonstrate the proposed range of aesthetic effects and workmanship. 
4. Obtain Architect's approval of mockups before starting work, fabrication, or 

construction. 
5. Allow seven days for initial review and each re-review of each mockup. 

B. Assemble and erect specified items with specified attachment and anchorage devices, 
flashings, seals, and finishes. 
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C. Maintain mockups during construction in an undisturbed condition as a standard for 
judging the completed Work. 

D. Where mock-up has been accepted by Architect/Engineer and is specified in product 
specification sections to be removed; remove mock-up and clear area when directed to do 
so by Architect/Engineer. 

E. Demolish and remove mockups when directed, unless otherwise indicated. 

1.6 TESTING AND INSPECTION SERVICES 

A. Refer to Specifications Section 01410 – Testing Laboratory Services. 

B. Employ and pay for services of an independent testing agency or laboratory acceptable to 
Owner to perform specified testing. 
1. Prior to start of Work, submit testing laboratory name, address, and telephone 

number, and names of full time specialist and responsible officer. 
2. Submit copy of report of laboratory facilities inspection made by Materials 

Reference Laboratory of National Bureau of Standards during most recent 
inspection, with memorandum of remedies of deficiencies reported by inspection. 

C. The independent firm will perform tests, inspections and other services specified in 
individual specification sections and as required by Architect/Engineer and / or Owner. 
1. Laboratory: Authorized to operate at Project location. 
2. Laboratory Staff: Maintain full time registered Engineer on staff to review 

services. 
3. Testing Equipment: Calibrated at reasonable intervals with devices of an 

accuracy traceable to National Bureau of Standards or accepted values of natural 
physical constants. 

D. Testing, inspections and source quality control may occur on or off project site. Perform 
off-site testing as required by Architect/Engineer or Owner. 

E. The work will be observed by the Architect/Engineer (Owner's Representative) or the 
Owners field observer and performed to his satisfaction in accordance with the Contract 
Plans and Specifications.  The Owner's representative and Architect/Engineer will decide 
all questions which may arise as to the quality of acceptability of materials furnished and 
work performed; the manner of performance and rate of progress of the work; the 
interpretations of the contract plans and specifications; and the acceptable fulfillment of 
the contract on the part of the Contractor.  The Owner's decisions will be final, and he 
will have executive authority to enforce and make effective such decisions and orders if 
the Contractor fails to carry out the work promptly. 

F. Reports will be submitted by independent firm to Architect/Engineer, TxDOT Project 
Manager (2 copies) and Contractor, indicating observations and results of tests and 
indicating compliance or non-compliance with Contract Documents. 

G. Cooperate with independent firm; furnish samples of materials, design mix, equipment, 
tools, storage, safe access, and assistance by incidental labor as requested. 
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1. Notify Architect/Engineer and independent firm 48 hours prior to expected time 
for operations requiring services. 

2. Make arrangements with independent firm and pay for additional samples and 
tests required for Contractor's use. 

H. Testing and employment of testing agency or laboratory shall not relieve Contractor of 
obligation to perform Work in accordance with requirements of Contract Documents. 

I. Re-testing or re-inspection required because of non-conformance to specified 
requirements shall be performed by same independent firm on instructions by 
Architect/Engineer. Payment for re-testing or re-inspection will be charged to Contractor 
by deducting testing charges from Contract Sum/Price. 

J. Agency Responsibilities: 
1. Test samples of mixes submitted by Contractor. 
2. Provide qualified personnel at site. Cooperate with Architect/Engineer and 

Contractor in performance of services. 
3. Perform specified sampling and testing of products in accordance with specified 

standards. 
4. Ascertain compliance of materials and mixes with requirements of Contract 

Documents. 
5. Promptly notify Architect/Engineer and Contractor of observed irregularities or 

non-conformance of Work or products. 
6. Perform additional tests required by Architect/Engineer. 
7. Attend preconstruction meetings and progress meetings. 

K. Agency Reports: After each test, promptly submit two copies of report to 
Architect/Engineer and to Contractor. When requested by Architect/Engineer, provide 
interpretation of test results.  

L. Limits On Testing Authority: 
1. Agency or laboratory may not release, revoke, alter, or enlarge on requirements 

of Contract Documents. 
2. Agency or laboratory may not approve or accept any portion of the Work. 
3. Agency or laboratory may not assume duties of Contractor. 
4. Agency or laboratory has no authority to stop the Work. 

M. Any materials and/or workmanship which are rejected by the Engineer by reason of 
failure to conform to the requirements of the plans or specifications shall be removed and 
replaced at Contractor's expense, including testing expense to correct faulty work. 

N. Inspections and testing required by law, ordinances, rules and regulations or other public 
authorities are the responsibility of the Contractor.  It is the sole responsibility of the 
Contractor to call for testing and any work not tested will be automatically rejected 

O. Contained in the various specification sections are requirements for certification of 
products, testing, adjusting, and balancing of equipment and other tests and standards.  
Testing is required for, but not limited to, the following items of work: 
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1. Soils-compaction control and hydrocarbon concentrations 
2. Cast-in-place concrete 
3. Concrete reinforcement 
4. Asphalt pavement 
5. Cement-Sand Backfill material 
6. Crushed limestone base materials 
7. Water and sludge 
8. Other items in the Scope of Work 

1.7 CONTRACTOR'S RESPONSIBILITIES 

A. Cooperate with laboratory personnel; provide access to the work area. 

B. Provide to laboratory, preliminary representative samples of materials to be tested in 
required quantities. 

C. Furnish labor and equipment: 
1. To provide access to the work to be tested. 
2. To obtain and handle samples at the site. 
3. To facilitate inspections and tests. 
4. For laboratory's exclusive use for storage and curing of test samples 

1.8 MANUFACTURERS' FIELD SERVICES 

A. When specified in individual specification sections, require material or product Suppliers 
or Manufacturers to provide qualified staff personnel to observe site conditions, 
conditions of surfaces and installation, quality of workmanship, start-up of equipment, 
test, adjust and balance of equipment and as applicable, and to initiate instructions when 
necessary. 

B. The Contractor shall provide to the Owner the names of individuals and Manufacturer's 
representative report of observations and site decisions or instructions given to 
Applicators or Installers that are supplemental or contrary to Manufacturer's written 
instructions. 

C. Report observations and site decisions or instructions given to Applicators or Installers 
that are supplemental or contrary to Manufacturers' written instructions. 

D. Refer to Section 01330 - SUBMITTAL PROCEDURES, MANUFACTURERS' FIELD 
REPORTS article. 

PART 2 - PRODUCTS   (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify existing site conditions and substrate surfaces are acceptable for subsequent Work. 
Beginning new Work means acceptance of existing conditions. 
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B. Verify existing substrate is capable of structural support or attachment of new Work 
being applied or attached. 

C. Examine and verify specific conditions described in individual specification sections. 

D. Verify utility services are available, of correct characteristics, and in correct locations. 

3.2 PREPARATION 

A. Clean substrate surfaces prior to applying next material or substance. 

B. Seal cracks or openings of substrate prior to applying next material or substance. 

C. Apply Manufacturer required or recommended substrate primer, sealer, or conditioner 
prior to applying new material or substance in contact or bond. 

3.3 TEST AND INSPECTION LOG 

A. Prepare a record of tests and inspections.  Include the following: 
1. Date test or inspection was conducted 
2. Description of the Work tested or inspected 
3. Date test or inspection results were transmitted to Architect 
4. Identification of testing agency or special inspector conducting test or inspection 

B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide 
access to test and inspection log for Architect's reference during normal working hours. 

3.4 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 
1. Provide materials and comply with installation requirements specified in other 

Specification Sections.  Restore patched areas and extend restoration into 
adjoining areas with durable seams that are as invisible as possible. 

2. Comply with the Contract Document requirements for Division 1 Section 
"Cutting and Patching." 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

 

 

END OF SECTION 
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SECTION 01410 

TESTING LABORATORY SERVICES 

PART 1 - GENERAL 
 

1.1 RELATED DOCUMENTS:  Provision established within the General and Supplementary 
General Conditions of the Contract, Division 1 – General Requirements, and the Drawings are 
collectively applicable to this Section. 

1.2 WORK INCLUDES 

A. The testing laboratory shall make all inspections and perform all tests in accordance with 
the building code, local authorities, state regulations, TxDOT Test Standards, and the 
ASTM specifications and the Contract Documents. 

B. Materials and workmanship not meeting the required standards are to be removed and 
replaced.  Replacement and subsequent testing shall be at the expense of the Contractor. 

C. Testing, inspection and certifications specified in other sections of these Specifications 
shall be paid by the Contractor. 

D. Inspection by the laboratory shall not relieve the Contractor or Fabricator of his 
responsibility to furnish materials and workmanship in accordance with the Contract 
Documents. 

1.3 SELECTION AND PAYMENT 

A. The General Contractor shall employ and pay for services of an independent testing 
laboratory, to perform inspection and testing services specified in this section and noted 
in other specifications sections.  The selected independent testing laboratory shall furnish 
unit or hourly costs for performing work as described in this section.  The Owner reserves 
the right to determine which tests and the quantity of each herein described or elected. 

1.4 REFERENCED STANDARDS 

A. The latest adopted edition of all standards referenced in the Section shall apply, unless 
noted otherwise.  In case of conflict between these Contract Documents and a referenced 
standard, the Contract Documents shall govern.  In case of conflict between these 
Contract Documents and the Building Code, the more stringent shall govern. 

1.5 QUALITY ASSURANCE 

A. Testing Laboratory shall meet the requirements of ASTM E329 and ASTM E543. 

B. Testing Laboratory shall be insured against errors and omissions by a professional 
liability insurance policy having a limit of liability not less than $500,000. 

C. Testing Laboratory shall be under the direction of a Registered Engineer licensed in the 
State of Texas, having at least five years experience in inspection and testing of 
construction materials. 
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D. Laboratory staff monitoring concrete work shall be ACI certified inspectors. 

E. Laboratory staff performing structural steel inspection shall be currently certified AWS 
Certified Welding Inspectors (CWI), in accordance with the provisions of AWS QCI, 
“Standard and Guide for Qualification and Certification of Welding Inspectors”.  The 
inspector may be supported by assistant inspectors who may perform specific inspection 
functions under the supervision of the inspector.  Assistant inspectors shall be currently 
certified AWS Certified Associate Welding Inspectors (CAWI).  The work of the 
assistant inspectors shall be regularly monitored by the inspector, generally on a daily 
basis. 

F. Testing Equipment: Calibrated at reasonable intervals with devices of accuracy traceable 
to either National Bureau of Standards or accepted values of natural physical constants. 

1.6 LABORATORY RESPONSIBILITIES 

A. Attend pre-construction meetings and progress meetings when requested, to coordinate 
work with the Contractor and address quality control issues. 

B. Test samples of design mixes submitted by Contractor. 

C. Provide qualified personnel at site. Cooperate with Architect/Engineer and Contractor in 
performance of services. 

D. Perform specified inspecting, sampling, and testing of Products in accordance with 
specified standards. 

E. Ascertain compliance of materials and mixes with requirements of Contract Documents. 

F. Promptly notify Architect/Engineer and Contractor of observed irregularities or non-
conformance of Work or Materials. 

G. Perform all inspections and tests in accordance with building code requirements for 
“Special Inspection” whether or not such inspections are specified in the Contract 
Documents. 

1.7 LABORATORY REPORTS 

A. After each inspection and test, promptly submit copies of laboratory reports to Architect, 
Engineer, Owner and to Contractor. 

B. Include: 
1. Date issued 
2. Project title and number 
3. Name of inspector 
4. Date and time of sampling or inspection 
5. Identification of product and specifications section 
6. Location in the Project 
7. Type of inspection or test 
8. Date of test 
9. Results of tests 
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1.8 LIMITS ON TESTING LABORATORY AUTHORITY 

A. Laboratory may not release, revoke, alter, or enlarge the requirements of the Contract 
Documents. 

B. Laboratory may not approve or accept any portion of the Work, except where such 
approval is specifically called for in these specifications. 

C. Laboratory may not assume any duties of Contractor. 

D. Laboratory has no authority to stop the Work. 

1.9 CONTRACTOR RESPONSIBILITIES 

A. See technical sections of these specifications for specific requirements. 

B. Advise laboratory sufficiently in advance of construction operations to allow laboratory 
to complete any required checks or tests and to assign personnel for field inspection and 
testing as specified. 

C. Provide facilities for safe storage and proper curing of concrete test samples on project 
site for the first 24 hours and also for subsequent field curing as required by ASTM 
specifications C31. 

D. Provide incidental labor and equipment as required to assist laboratory personnel in 
obtaining and handling samples at the site and in accessing work for inspection. 

E. Furnish concrete mix designs, in accordance with ACI 301, Section 3.9, made by an 
independent testing laboratory or qualified concrete supplier.  Where mix designs are 
required, the laboratory shall be selected and paid by the Contractor. 

F. Provide current welder certifications for each welder to be employed. 

G. Furnish fabrication and erection inspection of all welds in accordance with the AWS 
D1.1, Chapter 6. 

H. Pre-qualification of all welding procedures to be used in executing the work. 
 

PART 2 - PRODUCTS   (Not Used) 
 

PART 3 - EXECUTION 

3.1 FILLING AND BACKFILLING 

A. The Contractor shall make available to the laboratory, adequate samples of each fill and 
backfill material from the proposed sources of supply not less than 10 days prior to the 
start of the work. 
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B. Laboratory shall analyze samples as required to provide a soil description and to 

determine compliance with quality requirements.  Perform the following tests: 
1. Test for liquid limit in accordance with ASTM D423. 
2. Test for plastic limit of soils and plasticity index of soils in accordance with 

ASTM D424. 
3. Tests for moisture density relations of soil in accordance with ASTM D698 or 

D1557, as applicable. 

C. Furnish a report for each individual test and state whether sample conforms to specified 
requirements or reasons for nonconformance. 

D. Inspect under slab drainage material and placement for compliance with specified 
gradation, quality and compaction. 

E. Make in-place compaction test for moisture content, moisture-density relationship, and 
density of fill material after compaction to determine that backfill materials have been 
compacted to the specified density.  Number of tests shall be as follows: 
1. One test for each 5,000 square feet of area of each lift placed under floor slab.  

Stagger test locations in each lift from those in the previous lift.  Perform a 
minimum of three tests for each lift. 

2. One test for each 100 linear feet, or portion thereof, of each lift placed against 
foundation walls, with locations staggered from those in the previous lift. 

3. One test of each lift placed below any isolated footing, and every 100 linear feet 
under continuous footings, with locations taken on a different side from that in 
the lift below. 

3.2 CONCRETE REINFORCING STEEL AND EMBEDDED METAL ASSEMBLIES 

A. Inspect all concrete reinforcing steel prior to placing of concrete for compliance with the 
Contract Documents and approved shop drawings.  All instances of noncompliance shall 
be immediately brought to the attention of the Contractor for correction.  If uncorrected 
by the Contractor, they shall be listed in the report. 

B. Observe and report on the following: 
1. Number and size of bars 
2. Bending and lengths of bars 
3. Splicing 
4. Clearance to forms including chair heights 
5. Clearance between bars or spacing 
6. Rust, form oil, and other contaminations 
7. Grade of Steel 
8. Securing, tying and chairing of bars 
9. Excessive congestion of reinforcing steel 
10. Installation of anchor bolts and placement of concrete around anchor bolts 
11. Fabrication and installation of embedded metal assemblies, including visual 

inspection of all welds 
12. Visually inspect studs and deformed bar anchors on embedded assemblies for 

compliance with Contract Documents. 
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C. Provide a qualified, experienced inspector to inspect reinforcing steel.  Inspector shall 

have a minimum of three years experience inspecting reinforcing steel in project of 
similar size. 

3.3 CONCRETE INSPECTION AND TESTING 

A. Secure composite samples of concrete at the jobsite in accordance with ASTM C172. 

B. Mold and cure three specimens from each sample in accordance with ASTM C31.  The 
test cylinders shall be stored in the field 24 hours and then carefully transported to the 
laboratory and cured in accordance with ASTM C31. 

C. Test specimens in accordance with ASTM C39.  Two specimens shall be tested at 28 
days for acceptance and one shall be tested at 7 days for information. 

D. Make one strength test (three cylinders or beams) for each 75 cubic yards or fraction 
thereof, of each mix design placed in one day. 

E. Make one slump test for each set of cylinders following the procedural requirements of 
ASTM C143 and ASTM C172.  Make additional slump tests whenever the consistency of 
the concrete appears to vary.  Do not permit placement of concrete having measured 
slump outside the limits given on the drawings, except when approved by the Architect.  
Slump tests corresponding to samples from which strength tests are made shall be 
reported with the strength test results.  Other slump tests need not be reported. 

F. Determine total air content of air entrained normal-weight concrete sample for each 
strength test in accordance with ASTM C231. 

G. Determine temperature of concrete sample for each strength test. 

H. Monitor the addition of water at the jobsite and the length of time the concrete is allowed 
to remain in the truck before placement.  Report any significant deviation from the 
approved mix design to the Architect, the Contractor, and the concrete supplier. 

I. Observe the placing of all concrete, except non structural slabs-on-grade and site work.  
Observe and report on placing method, consolidation, cold joints, and length of drop and 
displacement of reinforcing.  Report deficiencies to the Contractor immediately for 
corrective action.  Inspections may be reduced to a periodic basis when all procedures 
have been deemed satisfactory by the laboratory. 

J. The testing laboratory shall certify each delivery ticket indicating class of concrete 
delivered (or placed), amount of water added and the time at which the cement and 
aggregate was dispensed into the truck, and the time at which concrete was discharged 
from the truck. 

K. Evaluation and Acceptance: 
1. If the measured slump or air content of air entrained concrete falls outside the 

specified limits, a check test shall be made immediately on another portion of the 
same sample.  In the event of a second failure, the concrete shall be considered to 
have failed to meet the requirements of the specifications and shall be rejected. 
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2. The strength level of the concrete will be considered satisfactory if the averages 

of all sets of three consecutive strength test results are equal to or exceed the 
specified strength and no individual test result (average of two cylinders) is 
below the specified strength by more than 500 psi. 

3. Completed concrete work will be accepted when the requirements of 
“Specifications for Structural Concrete for Building,” ACI 301, Chapter 18 have 
been met. 

L. Comply with ACI 311, “Guide For Concrete Inspection” and “ACI Manual of Concrete 
Inspection” (SP-2). 

M. Inspect the application of curing compound and monitor all curing conditions to assure 
compliance with Specification requirements.  Report curing deficiencies to the Contractor 
immediately and submit a report to the Architect. 

3.4 MASONRY 

A. Compressive Test for Mortar: 
1. Secure composite samples of mortar at the jobsite in accordance with ASTM 

C780. 
2. Mold and cure three cube specimens in accordance with ASTM C109 and C780.  

Supervise the curing and protection provided by the Contractor for test 
specimens in the field and the transportation from the field to the laboratory.  The 
specimens shall be stored in the field 24 hours and then be moved to the 
laboratory and cured in accordance with ASTM C780. 

3. Test specimens in accordance with ASTM C780.  Two specimens shall be tested 
at 28 days for acceptance and one shall be tested at 7 days for information. 

4. Make one strength test (three cubes) for each 2,000 square feet of wall area. 

3.5 STRUCTURAL STEEL 

A. Inspect all structural steel during fabrication and during the after erection for 
conformance with Contract Documents and shop drawings, as requested by the Owner. 

B. Shop Inspection: 
1. Examination of steel for straightness and alignment 
2. Examination of all fabricated pieces for compliance with Contract Documents 

and shop drawings 
3. Visual examination of all shop welding 
4. Ultrasonic testing of all full penetration welds 
5. Examination of galvanizing 
6. Examination of installation of shop welded shear studs 
7. Examination of shop painting 

C. Field Inspection: 
1. Proper erection of all pieces 
2. Proper installation of all bolts, including the checking of calibration of impact 

wrenches used with high strength bolts 
3. Plumbness of structure and proper bracing 
4. Field Painting 
5. Visual examination of all field welding 
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6. Ultrasonic testing of all penetration welds 
7. Installation of field welded shear studs 

D. Qualification of Welders: Fabricator and erector shall provide the testing laboratory with 
names of welders to be employed in the work, together with certification that welders 
have passed qualification tests within the last year using procedures specified in the AWS 
D1.1.  The Owner shall verify all welders’ qualifications. 

E. Inspection of shop and field welding shall be “verification inspection”, in accordance 
with Section 6 of AWS D1.1 on an “as needed” basis, and as follows: 
1. Visually inspect the welding of all shop fabricated members and note the location 

of all cover plates, connectors, bearing stiffeners, splices, and fillet welds for 
proper return around ends and check for seams, folds, and delaminations. 

2. Ultrasonically test all penetration welds in accordance with ASTM E164. 
3. Inspect surfaces to be welded.  Surface preparations, fit-up and cleanliness of 

surface shall be noted. 
4. The welding inspector shall be present during alignment and fit-up of members 

being welded, and shall check for correct surface preparation of root openings, 
sound weld metal and proper penetration in the root pass.  Where weld has not 
penetrated completely, the inspector shall order the joint to be chipped down to 
sound metal, or gouged out and rewelded.  Root passes shall be thoroughly 
inspected for cracks.  All cracks shall be gouged out and rewelded to two inches 
beyond each end of crack. 

5. The inspector shall check that all welds have been marked with the welders’ 
symbol.  The inspector shall make the welds requiring repairs and shall make a 
reinspection.  The inspector shall maintain a written record of all welds.  Work 
completed and inspected shall receive an identification mark by the inspector. 

6. The testing laboratory shall advise the Owner and the Architect of any shop 
and/or field conditions which, in his opinion, may require further tests and 
examination by means other than those specified.  Such further tests and 
examinations shall be performed as authorized by the Owner and the Architect. 

7. The Owner reserves the right to use ultrasonic or radiographic inspection to 
verify the adequacy of all welds.  Testing procedures and acceptance criteria 
shall be as specified in AWS D1.1. 

F. Inspection of bolted construction shall be in accordance with AISC “Specification for 
Structural Steel Buildings” and as follows: 
1. All bolts shall be visually inspected to endure that the plies have been brought 

into snug contact. 
2. High strength bolting shall be inspected in accordance with Section 9 of the 

AISC “Specifications for Structural Joints Using ASTM A325 or A490 Bolts.” 
3. For all high strength bolts, unless specifically noted on the Drawings to require 

only “snug-tight” installation, the inspector shall observe the required jobsite 
testing and calibration, and shall confirm that the procedure to be used provides 
the required tension. 

3.6 METAL ROOF DECK 
 

A. Field inspection shall consist of the following: 
1. Checking types, gauges, and finishes for conformance with the Contract 

Documents and shop drawings 
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2. Examination for proper erection of all metal deck, including fastenings at 

supports and sidelaps, reinforcing of holes, and miscellaneous deck supports 
3. Certification of all welders 
4. Visual inspection of at least 25% of all welds 

 

 

END OF SECTION 
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SECTION 01420 
REFERENCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 DEFINITIONS 

A. General:  Basic Contract definitions are included in the Conditions of the Contract. 

B. "Reviewed":  When used to convey Architect's action on Contractor's submittals, applica-
tions, and requests, "Reviewed" is limited to Architect's duties and responsibilities as 
stated in the Conditions of the Contract. 

C. "Directed":  A command or instruction by Architect.  Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as "di-
rected." 

D. "Indicated":  Requirements expressed by graphic representations or in written form on 
Drawings, in Specifications, and in other Contract Documents.  Other terms including 
"shown," "noted," "scheduled," and "specified" have the same meaning as "indicated." 

E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities having 
jurisdiction, and rules, conventions, and agreements within the construction industry that 
control performance of the Work. 

F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations. 

G. "Install":  Operations at Project site including unloading, temporarily storing, unpacking, 
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, cur-
ing, protecting, cleaning, and similar operations. 

H. "Provide":  Furnish and install, complete and ready for the intended use. 

I. "Project Site":  Space available for performing construction activities.  The extent of Pro-
ject site is shown on Drawings and may or may not be identical with the description of 
the land on which Project is to be built. 

1.3 INDUSTRY STANDARDS 

A. Applicability of Standards:  Unless the Contract Documents include more stringent re-
quirements, applicable construction industry standards have the same force and effect as 
if bound or copied directly into the Contract Documents to the extent referenced.  Such 
standards are made a part of the Contract Documents by reference. 
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B. Publication Dates:  Comply with standards in effect as of date of the Contract Docu-

ments, unless otherwise indicated. 

1.4 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities indicated 
in Gale Research's "Encyclopedia of Associations" or in Columbia Books' "National 
Trade & Professional Associations of the U.S." 

B. Code Agencies:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities in the following 
list.  Names, telephone numbers, and Web-site addresses are subject to change and are 
believed to be accurate and up-to-date as of the date of the Contract Documents. 

 
ICBO International Conference of Building Officials  
 (See ICC)  
   
ICBO ES ICBO Evaluation Service, Inc.  
 (See ICC-ES)  
   
ICC International Code Council (703) 931-4533
 (Formerly:  CABO - Council of American Building 

Officials) 
 

 www.iccsafe.org  
   
ICC-ES ICC Evaluation Service, Inc. (800) 423-6587
 www.icc-es.org (562) 699-0543

C. Federal Government Agencies:  Where abbreviations and acronyms are used in Specifi-
cations or other Contract Documents, they shall mean the recognized name of the entities 
in the following list.  Names, telephone numbers, and Web-site addresses are subject to 
change and are believed to be accurate and up-to-date as of the date of the Contract 
Documents. 

 
CPSC Consumer Product Safety Commission (800) 638-2772
 www.cpsc.gov (301) 504-6816
   
DOC Department of Commerce (202) 482-2000
 www.commerce.gov  
   
DOE Department of Energy (202) 586-9220
 www.eren.doe.gov  
   
EPA Environmental Protection Agency (202) 272-0167
 www.epa.gov  
   
FCC Federal Communications Commission (888) 225-5322
 www.fcc.gov  
   
GSA General Services Administration (800) 488-3111

Texas Department of Transportation References 
Facilities Management 01420 - 2 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 
 www.gsa.gov (202) 501-1888
   
NCHRP National Cooperative Highway Research Program  
 (See TRB)  
   
NIST National Institute of Standards and Technology (301) 975-6478
 www.nist.gov  
   
OSHA Occupational Safety & Health Administration (800) 321-6742
 www.osha.gov (202) 693-1999
   
RUS Rural Utilities Service (202) 720-9540
 (See USDA)  
   
TRB Transportation Research Board (202) 334-2934
 www.nas.edu/trb  
   

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

 

END OF SECTION 
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SECTION 01500 
TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Temporary Utilities: 
1. Temporary electricity 
2. Temporary lighting for construction purposes 
3. Temporary heating 
4. Temporary cooling 
5. Temporary ventilation 
6. Telephone service 
7. Facsimile service 
8. Temporary water service 
9. Temporary sanitary facilities 

B. Construction Facilities: 
1. Field offices and sheds 
2. Vehicular access 
3. Parking 
4. Progress cleaning and waste removal 
5. Project identification 
6. Traffic regulation 

C. Temporary Controls: 
1. Barriers 
2. Enclosures and fencing 
3. Security 
4. Water control 
5. Dust control 
6. Erosion and sediment control 
7. Noise control 
8. Pest control 
9. Pollution control 
10. Rodent control 

D. Removal of utilities, facilities, and controls. 

1.2 USE CHARGES 

A. General:  Cost or use charges for temporary facilities shall be included in the Contract 
Sum.  Allow other entities to use temporary services and facilities without cost, 
including, but not limited to, Architect, testing agencies, and authorities having 
jurisdiction. 
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B. Sewer Service:  Pay sewer service use charges for sewer usage by all entities for 
construction operations. 

C. Water Service:  Pay water service use charges for water used by all entities for 
construction operations. 

D. Electric Power Service:  Pay electric power service use charges for electricity used by all 
entities for construction operations. 

1.3 SUBMITTALS 

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for 
construction personnel. 

1.4 TEMPORARY ELECTRICITY 

A. Provide and pay for power service required from utility source as needed for construction 
operation.  
1. Exercise measures to conserve energy.  
2. Provide and install temporary overhead power from Utility Company.   
3. Set temporary meter and switchgear at start of construction.   
4. Specified switchgear shall not be used to construct building until building is in 

“dry-in" stage. 

B. Provide power outlets, with branch wiring and distribution boxes located as required for 
construction operations. Provide flexible power cords as required for portable 
construction tools and equipment. 

C. Permanent convenience receptacles may not be utilized during construction. 

1.5 TEMPORARY LIGHTING FOR CONSTRUCTION PURPOSES 

A. Provide and maintain lighting for construction operations. Provide temporary lighting 
with local switching that provides adequate illumination for construction operations, 
observations, inspections, and traffic conditions. 

B. Provide and maintain lighting to exterior staging and storage areas after dark for security 
purposes. Install and operate temporary lighting that fulfills security and protection 
requirements without operating entire system. 

C. Provide branch wiring from power source to distribution boxes with lighting conductors, 
pigtails, and lamps for specified lighting levels. 

D. Maintain lighting and provide routine repairs. 

E. Permanent building lighting may be utilized during construction. 
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1.6 TEMPORARY HEATING 

A. Provide and pay for heating devices and heat as needed to maintain specified conditions 
for construction operations 

B. Prior to operation of permanent equipment for temporary heating purposes, verify 
installation is approved for operation, equipment is lubricated and filters are in place. 
Provide and pay for operation, maintenance, and regular replacement of filters and worn 
or consumed parts.  Owner must authorize use of permanent system for temporary 
purposes. 

C. Maintain minimum ambient temperature of 50 degrees F in areas where construction is in 
progress, unless indicated otherwise in product sections. 

1.7 TEMPORARY COOLING 

A. Provide and pay for cooling devices and cooling as needed to maintain specified 
conditions for construction operations.  

B. Enclose building prior to activating temporary cooling in accordance with Enclosures 
article in this section. 

C. Prior to operation of permanent equipment for temporary cooling purposes, verify 
installation is approved for operation, equipment is lubricated and filters are in place. 
Provide and pay for operation, maintenance, and regular replacement of filters and worn 
or consumed parts. Owner must authorize use of permanent system for temporary 
purposes. 

D. Maintain maximum ambient temperature of 80 degrees F in areas where construction is 
in progress, unless indicated otherwise in specifications. 

1.8 TEMPORARY VENTILATION 

A. Ventilate enclosed areas to achieve curing of materials, to dissipate humidity, and to 
prevent accumulation of dust, fumes, vapors, or gases.  Owner must authorize use of 
permanent system for temporary purposes. 

1.9 TELEPHONE SERVICE 

A. Provide, maintain, and pay for telephone service to field office at time of project 
mobilization. 

B. Contractor shall provide, maintain, and pay for telephone service for field operations at 
time of project mobilization.  No calls shall be made using Owner's equipment.  In the 
event of a telephone charge to an Owner’s telephone, the Contractor shall be responsible 
for reimbursing the Owner for long distance charges.  Reimbursement shall be made prior 
to the Owner releasing monies on payment draws. 
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C. Electronic Communication Service:  Provide temporary electronic communication 
service, including electronic mail, in common-use facilities. 

1.10 FACSIMILE SERVICE 

A. Provide, maintain and pay for facsimile service and dedicated telephone line to field 
office at time of project mobilization. 

1.11 TEMPORARY WATER SERVICE 

A. Provide and pay for suitable quality water service as needed to maintain specified 
conditions for construction operations.  
1. Exercise measures to conserve energy.  

B. Extend branch piping with outlets located so water is available by hoses with threaded 
connections. Provide temporary pipe insulation to prevent freezing. 

1.12 TEMPORARY SANITARY FACILITIES 

A. Provide and maintain required facilities and enclosures. Existing facility use is not 
permitted. Provide facilities at time of project mobilization.   

B. Provide temporary toilets, wash facilities, and drinking water for use of construction 
personnel.  Comply with authorities having jurisdiction for type, number, location, 
operation, and maintenance of fixtures and facilities. 

C. At end of construction, return existing facilities used for construction operations to same 
or better condition as original condition. 

1.13 FIELD OFFICES AND SHEDS 

A. Office: Weather tight, with lighting, electrical outlets, heating, cooling and ventilating 
equipment, and equipped with sturdy furniture and drawing display table. 

B. Provide space for Project meetings, with table and chairs to accommodate 10 persons. 

C. Locate offices and sheds minimum distance of 30 feet from existing and new structures.  
In the event the Contractor furnishes a field office, the office shall be located as directed 
by the Owner, within the limits of construction.  No use of Owners equipment will be 
permitted. 

D. Construction: Portable or mobile buildings, or buildings constructed with floors raised 
above ground, securely fixed to foundations with steps and landings at entrance doors. 
1. Construction: Structurally sound, secure, weather tight enclosures for office and 

storage spaces. Maintain during progress of Work; remove when no longer 
needed. 

2. Temperature Transmission Resistance of Floors, Walls, and Ceilings: Compatible 
with occupancy and storage requirements. 

3. Exterior Materials: Weather resistant, finished color acceptable to Owner. 
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4. Fire Extinguishers: Appropriate type fire extinguisher at each office and each 
storage area. 

E. Storage Areas And Sheds: Size to storage requirements for products of individual 
Sections, allowing for access and orderly provision for maintenance and for inspection of 
products to requirements of Section 01600. 
1. Store combustible materials apart from building. 

F. Preparation: Fill and grade sites for temporary structures sloped for drainage away from 
buildings. 

G. Installation: 
1. Install office spaces ready for occupancy. 
2. Employee Residential Occupancy: Not allowed on Owner's property. 

H. Removal: At completion of Work remove buildings, foundations, utility services, and 
debris. Restore areas. 

1.14 VEHICULAR ACCESS 

A. Construct temporary all-weather access roads from public thoroughfares to serve 
construction area, of width and load bearing capacity to accommodate unimpeded traffic 
for construction purposes. 

B. Construct temporary culverts to span low areas and allow unimpeded drainage. 

C. Extend and relocate vehicular access as Work progress requires, provide detours as 
necessary for unimpeded traffic flow. 

D. Location approved by Owner. 

E. Provide unimpeded access for emergency vehicles. Maintain 20 feet wide driveways with 
turning space between and around combustible materials. 

F. Provide and maintain access to fire hydrants and control valves free of obstructions. 

G. Provide means of removing mud from vehicle wheels before entering streets. 

H. Do not use existing on-site roads for construction traffic. 

1.15 PARKING 

A. Provide temporary surface parking areas to accommodate construction personnel. 

B. Locate as approved by Owner. 

C. Use of existing on-site streets and driveways used for construction traffic is not 
permitted. Tracked vehicles not allowed on paved areas. 
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D. Use of existing parking facilities used by construction personnel is not permitted. 

E. Do not allow heavy vehicles or construction equipment in parking areas. 

F. Do not allow vehicle parking on existing pavement. 

G. Permanent Pavements And Parking Facilities: 
1. Prior to Substantial Completion, bases for permanent roads and parking areas 

may be used for construction traffic. 
2. Avoid traffic loading beyond paving design capacity. Tracked vehicles not 

allowed. 

H. Maintenance: 
1. Maintain traffic and parking areas in sound condition free of excavated material, 

construction equipment, products, mud, snow, and ice. 
2. Maintain existing paved areas used for construction; promptly repair breaks, 

potholes, low areas, standing water, and other deficiencies, to maintain paving 
and drainage in original, or specified, condition. 

I. Mud from Site Vehicles: Provide means of removing mud from vehicle wheels before 
entering streets. 

1.16 PROGRESS CLEANING AND WASTE REMOVAL 

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in clean and 
orderly condition. 

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other 
closed or remote spaces, prior to enclosing spaces. 

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue 
cleaning to eliminate dust. 

D. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to 
handle waste from construction operations.  Comply with requirements of authorities 
having jurisdiction.  Collect and remove waste materials, debris, and rubbish from site 
weekly and dispose off-site.   
1. Remove waste upon owner representative’s request. 

1.17 PROJECT IDENTIFICATION 

A. Project Identification Sign: 
1. One painted sign, 32 sq ft area, bottom 6 feet above ground 
2. Content: Name of Prime Contractor and major Subcontractors 
3. Graphic Design, Colors, Style of Lettering: Reviewed by Owner 
4. No other signs are allowed without Owner permission except those required by 

law 

B. Design sign and structure to withstand building code wind velocity. 
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C. Sign Painter: Experienced as professional sign painter. 

D. Finishes, Painting: Adequate to withstand weathering, fading, and chipping for duration 
of construction. 

E. Show content, layout, lettering, and color. 

F. Sign Materials: 
1. Structure and Framing: New wood, structurally adequate 
2. Sign Surfaces: Exterior grade plywood 
3. Rough Hardware: Galvanized 
4. Paint and Primers: Exterior quality 

G. Installation: 
1. Erect at designated location. 
2. Erect supports and framing on secure foundation, rigidly braced and framed to 

resist wind loadings. 
3. Install sign surface plumb and level, with butt joints. Anchor securely. 
4. Paint exposed surfaces of sign, supports, and framing. 

H. Maintenance: Maintain signs and supports clean, repair deterioration and damage. 

I. Removal: Remove signs, framing, supports, and foundations at completion of Project and 
restore area. 

1.18 TRAFFIC REGULATION 

A. Signs, Signals, And Devices: 
1. Post Mounted and Wall Mounted Traffic Control and Informational Signs 
2. Traffic Cones and Drums, Flares and Lights: As approved by authority having 

jurisdiction 
3. Flag person Equipment: As required by authority having jurisdiction 

B. Flag Persons: Provide trained and equipped flag persons to regulate traffic when 
construction operations or traffic encroach on public traffic lanes. 

C. Flares and Lights: Use flares and lights during hours of low visibility to delineate traffic 
lanes and to guide traffic. 

D. Haul Routes: 
1. Consult with authority having jurisdiction, establish public thoroughfares to be 

used for haul routes and site access. 
2. Confine construction traffic to designated haul routes. 

E. Traffic Signs: 
1. Provide signs at approaches to site and on site, at crossroads, detours, parking 

areas, and elsewhere as needed to direct construction and affected public traffic. 
2. Relocate as Work progresses, to maintain effective traffic control. 
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F. Removal: 
1. Remove equipment and devices when no longer required. 
2. Repair damage caused by installation. 
3. Remove post settings. 

1.19 BARRIERS 

A. Provide barriers to prevent unauthorized entry to construction areas, to allow for Owner's 
use of site, and to protect existing facilities and adjacent properties from damage from 
construction operations. 

B. Provide barricades required by authorities having jurisdiction for public rights-of-way. 

C. Provide protection for plants designated to remain. Replace damaged plants. 

D. Protect non-owned vehicular traffic, stored materials, site, and structures from damage. 

1.20 ENCLOSURES AND FENCING 

A. Construction: Commercial grade chain link fence. 

B. Provide 6 feet high fence around construction site; equip with vehicular gates with locks. 

1.21 SECURITY 

A. Security Program: 
1. Protect Work from theft, vandalism, and unauthorized entry. 
2. Initiate program in coordination with Owner's existing security system at project 

mobilization. 
3. Maintain program throughout construction period until Owner occupancy. 

B. Entry Control: 
1. Restrict entrance of persons and vehicles into Project site. 

C. Personnel Identification: 
1. Provide identification badge to each person authorized to enter premises. 
2. Maintain list of accredited persons, submit copy to Owner on request. 
3. Require return of badges at expiration of their employment on the Work. 

D. Security Enclosure and Lockup:  Install substantial temporary enclosure around partially 
completed areas of construction.  Provide lockable entrances to prevent unauthorized 
entrance, vandalism, theft, and similar violations of security. 

E. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of 
types needed to protect against reasonably predictable and controllable fire losses.  
Comply with NFPA 241. 
1. Prohibit smoking in construction areas. 
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2. Supervise welding operations, combustion-type temporary heating units, and 
similar sources of fire ignition according to requirements of authorities having 
jurisdiction. 

3. Develop and supervise an overall fire-prevention and -protection program for 
personnel at Project site.  Review needs with local fire department and establish 
procedures to be followed.  Instruct personnel in methods and procedures.  Post 
warnings and information. 

F. Restrictions: 
1. Do no work on days indicated in Owner-Contractor Agreement. 

1.22 WATER CONTROL 

A. Grade site to drain. Maintain excavations free of water. Provide, operate, and maintain 
pumping equipment. 

B. Protect site from puddling or running water. Provide water barriers as required to protect 
site from soil erosion. 

1.23 DUST CONTROL 

A. Execute Work by methods to minimize raising dust from construction operations. 

B. Provide positive means to prevent air-borne dust from dispersing into atmosphere. 

1.24 EROSION AND SEDIMENT CONTROL 

A. Plan and execute construction by methods to control surface drainage from cuts and fills, 
from borrow and waste disposal areas. Prevent erosion and sedimentation. 

B. Minimize surface area of bare soil exposed at one time. 

C. Provide temporary measures including berms, dikes, and drains, and other devices to 
prevent water flow. 

D. Construct fill and waste areas by selective placement to avoid erosive surface silts or 
clays. 

E. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly 
apply corrective measures. 

1.25 PEST CONTROL 

A. Provide methods, means, and facilities to prevent pests and insects from damaging the 
Work. 
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1.26 POLLUTION CONTROL 

A. Provide methods, means, and facilities to prevent contamination of soil, water, and 
atmosphere from discharge of noxious, toxic substances, and pollutants produced by 
construction operations. 

B. Comply with pollution and environmental control requirements of authorities having 
jurisdiction. 

1.27 RODENT CONTROL 

A. Provide methods, means, and facilities to prevent rodents from accessing or invading 
premises. 

1.28 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 

A. Remove temporary utilities, equipment, facilities, materials, prior to Substantial 
Completion inspection. 

B. Remove underground installations, Grade site as indicated on Drawings. 

C. Clean and repair damage caused by installation or use of temporary work. 

PART 2 - PRODUCTS  (Not Used) 

PART 3 - EXECUTION 

3.1 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste 
and abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance:  Maintain facilities in good operating condition until removal. 
1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 

ventilation, and similar facilities on a 24-hour basis where required to achieve 
indicated results and to avoid possibility of damage. 

C. Temporary Facility Changeover:  Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal:  Remove each temporary facility when need for its service has 
ended, when it has been replaced by authorized use of a permanent facility, or no later 
than Substantial Completion.  Complete or, if necessary, restore permanent construction 
that may have been delayed because of interference with temporary facility.  Repair 
damaged Work, clean exposed surfaces, and replace construction that cannot be 
satisfactorily repaired. 
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1. Materials and facilities that constitute temporary facilities are property of 
Contractor.  

2. Remove temporary paving not intended for or acceptable for integration into 
permanent paving.  Where area is intended for landscape development, remove 
soil and aggregate fill that do not comply with requirements for fill or subsoil.  
Remove materials contaminated with road oil, asphalt and other petrochemical 
compounds, and other substances that might impair growth of plant materials or 
lawns.  Repair or replace street paving, curbs, and sidewalks at temporary 
entrances, as required by authorities having jurisdiction. 

3. At Substantial Completion, clean and renovate permanent facilities used during 
construction period.  Comply with final cleaning requirements specified in 
Division 1 Section "Closeout Procedures." 

 

END OF SECTION 
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SECTION 01571 
TEMPORARY EROSION & SEDIMENT CONTROL 

 
 
PART 1-GENERAL 
 
1.1 SCOPE OF STANDARD 
 

A. This standard provides general guidance concerning site storm water management. 
 

B. The Owner recognizes that project conditions and requirements vary, thus precluding the 
absolute adherence to the items identified herein in all cases.  However, unless there is 
adequate written justification, it is expected that these guidelines will govern the design 
and specifications for the Owner’s projects. 

 
1.2 RELATED STANDARDS (NOT USED) 
 
1.3 REFERENCES 
 

A. In order to minimize the discharge of pollutants to stormwater, permanent and temporary 
structural controls located at the Owner’s sites shall be implemented in accordance with 
the Texas Commission on Environmental Quality (TCEQ), local water purveyor and the 
local drainage and environmental criteria. 

 
B. TxDOT Standard Specification Item 506 – Temporary Erosion, Sedimentation, and 

Environmental Controls. 
 
1.4 QUALITY CONTROL 
 

Implementation of site controls shall be performed by a qualified contractor, experienced 
in the proper installation according to manufacturers’ specifications, recognized Best 
Management Practices (BMP’s), and the Texas Pollutant Discharge Elimination System 
(TPDES) regulations. 

 
1.5 GENERAL REQUIREMENTS 

 
A. Erosion/sedimentation controls 

 
1. A detailed sequence of development showing which phases of construction will 

be done at which time and what specific controls are required during each phase 
of the development.  The Contractor shall install erosion/sedimentation controls 
prior to any site preparation work (clearing, grubbing, or excavation). 

 
2. Sequence of construction (typical): 

 
a. Install traffic control devices and signs. 
b. Install temporary erosion/sedimentation controls and tree protection as 

required. 
c. Install stabilized construction entrance/exit. 
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d. Construct all utilities services and fire protection and connect to the 
storm sewer, wastewater systems and site utilities for services. 

e. Install gas service tap line and meter 
f. Begin construction of building 
g. Begin construction of pavement, drives etc. 
h. Finish rough grading 
i. Construct landscaping and irrigation 
j. Re-establish all disturbed areas in accordance with notes and establish 

permanent erosion control 
 
3. The contractor shall inspect the controls at least every 14 days and after every 

significant (0.5 inches or greater) rainfall event to insure they have not been 
substantially disturbed and that they are functioning properly. 

 
4. Any sediment buildup occurring after a significant rain shall be removed and 

placed in the designated spoil disposal site. 
 

5. Structural practices should be used to divert flows from exposed soils, store flow 
or otherwise limit runoff and the discharge of pollutants from exposed areas of 
the site to the degree attainable.  Such practices may include silt fences, storm 
drain inlet protection, entrance site stabilization, gabions or others. 

 
6. Location of temporary spoils areas, including size, time of use, and ultimate re-

vegetation schedules must be indicated.  Where construction is to occur in a 
channel which drains greater than five acres, a note shall be included on the plans 
specifying that “the contractor shall remove all spoil material from the channel of 
any creek or drainage way at the end of each work day”. 

 
7. Re-vegetation plans will be included for all disturbed areas on the site which 

include a clear definition of criteria to be utilized in determining when acceptable 
revegetation has taken place (minimum requirements are 95 percent coverage 
with no bare areas exceeding 16 square feet with a 1-1/2 inch stand of grass). 

 
8. Plans will include the identity and phone number of the designated 

representative(s) of the contractor who will be responsible for the maintenance of 
erosion and sedimentation control being used on the project and who can 
authorize appropriate changes to the plan, if it is discovered to be inadequate. 

 
 
PART 2 - PRODUCTS 
 

A. TEMPORARY EROSION CONTROL 
 

In all cases, the development of plans and specifications will give first consideration to 
erosion controls, as it is much easier to maintain soil cover than to trap sediment.  The 
goal of the planned erosion control will be to divert runoff away from unstable areas or to 
provide a stable surface that will resist the effects of rain and runoff.  All projects should 
utilize one or more of the following practices unless engineer ascertains that there is no 
chance of runoff entering the project from areas adjoining the site.  The preferred erosion 
controls to be used at the New Facilities Building project include: 
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1. Interceptor swale - use as perimeter control, less than 5 acres only 
2. Diversion dike – use to route runoff away from project site, less than 10 acres 

only 
3.  Pipe slope drain – transport runoff down steep, erodible slopes, less than 5 acres 

only 
4.  Outlet stabilization – prevent erosion at outlet of channel or conduit 
5. Level spreader – outlet device for dikes and diversions 
6. Subsurface drain – use to prevent soils from becoming saturated and prevent 

seeps 
7. Tree protection – for erosion control and aesthetics 
8. Temporary vegetation – RECOMMENDED - use for temporary stabilization of 

disturbed areas; for slopes steeper than 3:1 use in conjunction with matting 
9. Blankets/matting – use in channels and on steep slopes 
10.  Mulch – use to stabilize newly seeded areas 
11.  Sod – use for immediate stabilization of channels, around inlets 
12.  Dust Control – use in areas subject to air movement of dust 

 
 

B. TEMPORARY SEDIMENT CONTROL 
  

Activities at most sites will result in soil disturbance.  Erosion will occur in the disturbed 
areas and best management practices must be planned to contain and sediment 
transported by runoff.  The preferred erosion controls to be used at the New Facilities 
Building project include: 

 
1. Construction exit – use at all designated access points 
2. Silt fence (interior) – useful in areas of minor sheet flow, use 100 ft. or more of 

fence for each ¼ acre 
3.  Silt fence (exterior) – use along down slope borders of site, use 100 ft. or more of 

fence for each ¼ acre 
4.  Triangular filter dikes – use for areas within site requiring frequent access 

(movable) 
5. Hay bale dike – use in areas of minor sheet flow, use 100 ft. or more for each ¼ 

acre – Note: replace every 3 months 
6. Rock berm – use for drainage swales and ditches within and below site, less than 

5 acres 
7. High service rock berm – use around sensitive features and in high flow areas 

within and below site, less than 5 acres 
8. Brush berm – use in small areas of sheet flow, less than 2 acres 
9. Sand bag berm – use for construction in streambeds, contributing drainage area 5 

– 10 acres 
10. Buffer (vegetative) strips – use on floodplains, next to wetlands, along stream 

banks, and on steep slopes 
11. Inlet protection – prevent sediment from entering storm inlet, less than 1 acre 
12. Sediment trap – use where flows are concentrated in a swale of channel, 1 - 5 

acres 
13. Sediment basin – use for larger disturbed areas, 5 – 100 acres 
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PART 3 - EXECUTION 
 

Preferred construction details of selected best management practices follow: 
 

EROSION CONTROLS 
 

INTERCEPTOR SWALE 
 

Interceptor swales are used to shorten the length of exposed slope by intercepting runoff 
and can also serve as perimeter swales preventing off-site runoff from entering the 
disturbed area or prevent sediment-laden runoff from leaving the construction site or 
disturbed area.  They may have a v-shape or be trapezoidal with a flat bottom and side 
slopes of 3:1 or flatter.  The outflow from a swale should be directed to a stabilized outlet 
or sediment-trapping device.  The swales should remain in place until the disturbed area 
is permanently stabilized.  A schematic of an interceptor swale is shown below. 

 
 

Materials: 
 

1. Stone stabilization should be used when grades exceed 2% or velocities 
exceed 6 feet per second and should consist of a layer of crushed stone 
three inches thick, riprap or high velocity erosion control mats. 

2. Stabilization should extend across the bottom of the swale and up both 
sides of the channel to minimum height of three inches above the design 
water surface elevation based on a 2-year, 24-hour storm. 

 
Installation: 
 

1.  An interceptor swale should be installed across exposed slopes during 
construction and should intercept no more than 5 acres of runoff. 

2.  All earth removed and not needed in construction should be disposed of in an 
approved spoils site so that it will not interfere with the functioning of the swale 
or contribute to siltation in other areas of the site. 

3. Trees, brush, stumps, obstructions and other material should be removed and 
disposed of to avoid interference with proper functioning of the swale. 

4. Should have a maximum depth of 1.5 feet with side slopes of 3:1 or flatter.  
Swale should have positive drainage for its entire length to an outlet. 

5. When the slope exceeds 2 percent, or velocities exceed 6 feet per second 
(regardless of slope), stabilization is required.  Stabilization should be crushed 
stone placed in a layer of at least 3 inches thick or may be high velocity erosion 
control matting.  Check dams are also recommended to reduce velocities in the 
swales possibly reducing the amount of stabilization necessary. 

6. Minimum compaction for the swale should be 90% standard proctor density. 
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 SCHEMATIC DIAGRAM OF AN INTERCEPTOR SWALE 
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INSPECTION AND MAINTENANCE GUIDELINES 
 

1. Swales should be inspected weekly and after each rain event to locate and repair 
any damage to the channel or clear debris or other obstructions so as not to 
diminish flow capacity. 

2. Damage from storms or normal construction activities such as tire ruts or 
disturbance of swale stabilization should be repaired as soon as practical. 

 
DIVERSION DIKES 

 
A temporary diversion dike is a barrier created by the placement of an earthen 
embankment to reroute the flow of runoff to an erosion control device or away from an 
open, easily erodible area.  A diversion dike intercepts runoff from small upland areas 
and diverts it away from exposed slopes to a stabilized outlet, such as a rock berm, 
sandbag berm, or stone outlet structure.  These controls can be used on the perimeter of 
the site to prevent runoff from entering the construction area.  Dikes are generally used 
for the duration of construction to intercept and reroute runoff from disturbed areas to 
prevent excessive erosion until permanent drainage features are installed and/or slopes 
are stabilized.  A schematic of a diversion dike is shown below. 

 
Materials: 

 
1. Stone stabilization (required for velocities in excess of 6 fps) should consist of 

riprap placed in a layer at least 3 inches thick and should extend a minimum 
height of 3 inches above the design water surface up the existing slope and the 
upstream face of the dike. 

2. Geotextile fabric should be a non-woven polypropylene fabric designed 
specifically for use as a soil filtration media with an approximate weight of 6 
oz./yd 2, a Mullen burst rating of 140 psi, and having an equivalent opening size 
(EOS) greater than a #50 sieve. 

 
Installation: 

 
1. Diversion dikes should be installed prior to and maintained for the 

duration of construction and should intercept no more than 10 acres of 
runoff. 

2. Dikes should have a minimum top width of 2 feet and a minimum height 
of compacted fill of 18 inches measured from the top of the existing 
ground at the upslope toe to top of the dike and having side slopes of 3:1 or 
flatter. 

3. The soil for the dike should be placed in lifts of 8 inches or less and be 
compacted to 95 % standard proctor density. 

4. The channel, which is formed by the dike, must have positive drainage for its 
entire length to an outlet. 

5. When the slope exceeds 2 percent, or velocities exceed 6 feet per second 
(regardless of slope), stabilization is required.  Situations in which velocities do 
not exceed 6 feet per second, vegetation may be used to control erosion. 
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Schematic of a Diversion Dike (NCTCOG, 1993b) 
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INSPECTION AND MAINTENANCE GUIDELINES: 
1. Swales should be inspected weekly and after each rain event to determine if silt is 

building up behind the dike or if erosion is occurring on the face of the dike.  
Locate and repair any damage to the channel or clear debris or other obstructions 
so as not to diminish flow capacity. 

2. Silt should be removed in a timely manner. 
3. If erosion is occurring on the face of the dike, the slopes of the face should either 

be stabilized through mulch or seeding or the slopes of the face should be 
reduced. 

4. Damage from storms or normal construction activities such as tire ruts or 
disturbance of swale stabilization should be repaired as soon as practical. 

 
 
 

SEDIMENTATION CONTROLS 
 

TEMPORARY CONSTRUCTION ENTRANCE/EXIT 
 

The purpose of a temporary construction entrance is to provide a stable 
entrance/exit condition from the construction site and keep mud and sediment off public 
roads.  A stabilized construction entrance is a stabilized pad of crushed stone located at 
any point traffic will be entering or leaving the construction site from a public right-of-
way, street, alley, sidewalk or parking area.  The purpose of a stabilized construction 
entrance is to reduce or eliminate the tracking or flowing of sediment onto public rights-
of-way.  This practice should be used at all points of construction ingress and egress.  
Excessive amounts of mud can also present a safety hazard to roadway users.  To 
minimize the amount of sediment loss to nearby roads, access to the construction site 
should be limited to as few points as possible and vegetation around the perimeter should 
be protected were access is not necessary.  A rock stabilized construction entrance should 

be used at all designated access points. 
 

Schematic of Temporary Construction Entrance/Exit (after NC, 1993) 
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Cross-section of a Construction Entrance/Exit (NC, 1993) 

Materials: 
 

1. The aggregate should consist of 4 to 8 inch washed stone over a stable 
foundation as specified in the plan. 

2. The aggregate should be placed with a minimum thickness of 8 inches. 
3. The geotextile fabric should be designed specifically for use as a soil filtration 

media with an approximate weight of 6 oz/yd 2, a mullen burst rating of 140 lb/in 
2, and an equivalent opening size greater than a number 50 sieve. 

4. If a washing facility is required, a level area with a minimum of 4 inch washed 
stone or commercial rack should be included in the plans.  Divert wastewater to a 
sediment trap or basin. 

 
Installation: 

1. Avoid curves on public roads and steep slopes.  Remove vegetation and other 
objectionable material from the foundation area.  Grade crown foundation for 
positive drainage. 

   2. The minimum width of the entrance/exit should be 12 feet or the full 
width of exit roadway, whichever is greater. 

3. The construction entrance should be at least 50 feet long. 
4. If the slope toward the road exceeds 2%, construct a ridge, 6 to 8 inches high 

with 3:1 (H:V) side slopes, across the foundation approximately 15 feet from the 
entrance to divert runoff away from the public road. 

5. Place geotextile fabric and grade foundation to improve stability, 
especially where wet conditions are anticipated. 

6. Place stone to dimensions and grade shown on plans.  Leave surface 
smooth and slope for drainage. 

7. Divert all surface runoff and drainage from the stone pad to a sediment trap or 
basin. 

8. Install pipe under pad as needed to maintain proper public road drainage. 
 

Common trouble points: 
 

1. Inadequate runoff control – sediment washes onto public road. 
2. Stone to small or geotextile fabric absent, results in muddy condition as stone is 

pressed into soil. 
3. Pad too short for heavy construction traffic – extend pad beyond the 

minimum 50 foot length as necessary. 
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4. Pad not flared sufficiently at road surface, results in mud being tracked on to road 
and possible damage to road edge. 

5. Unstable foundation – use geotextile fabric under pad and/or improve 
foundation drainage. 

 
Inspection and Maintenance Guidelines: 
 

1. The entrance should be maintained in a condition, which will prevent 
tracking or flowing of sediment onto public rights-of-way.  This may 
require periodic top dressing with additional stone as conditions demand and 
repair and/or cleanout of any measures used to trap sediment. 

2. All sediment spilled, dropped, washed or tracked on to public rights-of-way 
should be removed immediately by contractor. 

3. When necessary, wheels should be cleaned to remove sediment prior to 
entrance onto public right-of-way. 

4. When washing is required, it should be done on an area stabilized with 
crushed stone that drains into an approved sediment trap or sediment 
basin. 

5. All sediment should be prevented from entering any storm drain, ditch or water 
course by using approved methods. 

 
SILT FENCE 

 
A silt fence is a barrier consisting of geotextile fabric supported by metal posts to prevent 
soil and sediment loss from a site.  When properly used, silt fences can be highly 
effective at controlling sediment from disturbed areas.  They cause runoff to pond, 
allowing heavier solids to settle out.  If not properly installed, silt fences are not likely to 
be effective.  A schematic illustration of a silt fence is shown below. 
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Schematic of a Silt Fence Installation (NCTCOG, 1993b) 

 
The purpose of a silt fence is to intercept and detain water-borne sediment from 
unprotected areas of a limited extent.  Silt fence is used during the period of construction 
near the perimeter of a disturbed area to intercept sediment while allowing water to 
percolate through.  This fence should remain in place until the disturbed area is 
permanently stabilized.  Silt fence should not be used where there is a concentration of 
water in a channel or drainage way.  If concentrated flow occurs after installation, 
corrective action must be taken such as placing a rock berm in the areas of concentrated 
flow. 

 
Silt fencing within the site may be temporarily moved during the day to allow 
construction activity provided it is replaced and properly anchored to the ground at the 
end of the day.  Silt fences on the perimeter of the site or around drainage ways should 
not be moved at any time. 

 
Materials: 
 

1. Silt fence material should be polypropylene, polyethylene or polyamide woven or 
nonwoven fabric.  The fabric width should be 36 inches, with a minimum unit 
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weight of 4.5 oz/yd, mullen burst strength exceeding 190 lb/in 2 , ultraviolet 
stability exceeding 70%, and minimum apparent opening size of U.S. Sieve No. 
30. 

2. Fence posts should be made of hot rolled steel, at least 4 feet long with Tee or Y-
bar cross section, surface painted or galvanized, minimum nominal weight 1.25 
lb/ft 2, and Brindell hardness exceeding 140. 

3. Woven wire backing to support the fabric should be galvanized 2” x 4” welded 
wire, 12 gauge minimum. 

 
Installation: 

 
1. Steel posts, which support the silt fence, should be installed on a slight angle 

toward the anticipated runoff source.  Post must be embedded a minimum of 1 
foot deep and spaced not more than 8 feet on center.  Where water concentrates, 
the maximum spacing should be 6 feet. 

2. Lay out fencing down-slope of disturbed area, following the contour as closely as 
possible.  The fence should be sited so that the maximum drainage area is ¼ 
acre/100 feet of fence. 

3. The toe of the silt fence should be trenched in with a spade or mechanical 
trencher, so that the down-slope face of the trench is flat and perpendicular to the 
line of flow.  Where fence cannot be trenched in (e.g., pavement or rock 
outcrop), weigh down fabric flap with 3 inches of pea gravel on uphill side to 
prevent flow from seeping under fence. 

4. The trench must be a minimum of 6 inches deep and 6 inches wide to allow for 
the silt fence fabric to be laid in the ground and backfilled with compacted 
material. 

5. Silt fence should be securely fastened to each steel support post or to woven 
wire, which is in turn attached to the steel fence post.  There should be a 3-foot 
overlap, securely fastened where ends of fabric meet. 

6. Silt fence should be removed when the site is completely stabilized so as not to 
block or impede storm flow or drainage. 

 
Common Trouble Points: 
 

1. Fence not installed along the contour causing water to concentrate and flow over 
the fence. 

2. Fabric not seated securely to ground (runoff passing under fence) 
3. Fence not installed perpendicular to flow line (runoff escaping around  

sides) 
4. Fence treating too large an area, or excessive channel flow (runoff 

overtops or collapses fence) 
 

Inspection and Maintenance Guidelines: 
 

1. Inspect all fencing weekly, and after any rainfall. 
2. Remove sediment when buildup reaches 6 inches, or install a second line 

of fencing parallel to the old fence. 
3. Replace any torn fabric or install a second line of fencing parallel to the torn 

section. 
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4. Replace or repair any sections crushed or collapsed in the course of construction 
activity.  If a section of fence is obstructing vehicular access, consider relocating 
it to a spot where it will provide equal protection, but will not obstruct vehicles.  
A triangular filter dike may be preferable to a silt fence at common vehicle 
access points. 

 
TRIANGULAR SEDIMENT FILTER DIKES 

 
The purpose of a triangular sediment filter dike, see diagram, is to intercept and detain 
water-borne sediment from unprotected areas of limited extent.  The triangular sediment 
filter dike is used where there is no concentration of water in a channel or other drainage 
way above the barrier and the contributing drainage area is less than one acre.  If the 
uphill slope above the dike exceeds 10%, the length of the slope above the dike should be 
less than 50 feet.  If concentrated flow occurs after installation, corrective action should 
be taken such as placing rock berm in the areas of concentrated flow. 
This measure is effective on paved areas where installation of silt fence is not possible or 
where vehicle access must be maintained.  The advantage of these controls is the ease 
with which they can be moved to allow vehicle traffic, then reinstalled to maintain 
sediment control. 

 
Materials: 

 
1. Silt fence material should be polypropylene, polyethylene or polyamide woven or 

nonwoven fabric.  The fabric width should be 36 inches, with a minimum unit 
weight of 4.5 oz/yd, mullen burst strength exceeding 190 lb/in 2 , ultraviolet 
stability exceeding 70%, and minimum apparent opening size of U.S. Sieve No. 
30. 

2. The dike structure should be 6 gauge 6” x 6” wire mesh folded into triangular 
form being eighteen (18) inches on each side. 

 
Installation: 
 

1. As shown in the diagram, the frame should be constructed of 6” x 6”, 6 gauge 
welded wire mesh, 18 inches per side, and wrapped with geotextile fabric the 
same composition as that used for silt fences. 

2. Filter material should lap over ends six (6) inches to cover dike to dike junction; 
each junction should be secured by shoat rings. 

3. Position dike parallel to the contours, with the end of each section closely 
abutting the adjacent sections. 

4. There are several options for fastening the filter dike to the ground as shown in 
the diagram.  The fabric skirt may be toed-in with 6 inches of compacted 
material, or 12 inches of the fabric skirt should extend uphill and be secured with 
a minimum of 3 inches of open graded rock, or with staples or nails.  If these two 
options are not feasible the dike structure may be trenched in 4 inches. 

5. Triangular sediment filter dikes should be installed across exposed slopes during 
construction with ends of the dike tied into existing grades to prevent failure and 
should intercept no more than one acre of runoff. 

6.  When moved to allow vehicular access, the dikes should be reinstalled  
as soon as possible, but always at the end of the workday. 
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Schematic of a Triangular Filter Dike (NCTCOG, 1993) 
 
 
 

END OF SECTION 
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SECTION 01600 

PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for selection of prod-
ucts for use in Project; product delivery, storage, and handling; manufacturers' standard 
warranties on products; special warranties; product substitutions; and comparable prod-
ucts. 

B. Related Sections include the following: 
1. Division 1 Section "References" for applicable industry standards for products 

specified 
2. Division 1 Section "Closeout Procedures" for submitting warranties for Contract 

closeout 
3. Divisions 2 through 16 Sections for specific requirements for warranties on 

products and installations specified to be warranted 

1.3 DEFINITIONS 

A. Products:  Items purchased for incorporating into the Work, whether purchased for Pro-
ject or taken from previously purchased stock.  The term "product" includes the terms 
"material," "equipment," "system," and terms of similar intent. 
1. Named Products:  Items identified by manufacturer's product name, including 

make or model number or other designation shown or listed in manufacturer's 
published product literature that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another 
project or facility, except that products consisting of recycled-content materials 
are allowed, unless explicitly stated otherwise.  Products salvaged or recycled 
from other projects are not considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through sub-
mittal process, or where indicated as a product substitution, to have the indicated 
qualities related to type, function, dimension, in-service performance, physical 
properties, appearance, and other characteristics that equal or exceed those of 
specified product. 

B. Substitutions:  Changes in products, materials, equipment, and methods of construction 
from those required by the Contract Documents and proposed by Contractor. 

C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is 
named and accompanied by the words "basis of design," including make or model num-
ber or other designation, to establish the significant qualities related to type, function, di-
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mension, in-service performance, physical properties, appearance, and other characteris-
tics for purposes of evaluating comparable products of other named manufacturers. 

1.4 SUBMITTALS 

A. Substitution Requests:  Submit three copies of each request for consideration.  Identify 
product or fabrication or installation method to be replaced.  Include Specification Sec-
tion number and title and Drawing numbers and titles. 
1. Substitution Request Form:  Use form provided by Owner, reference Section 

01630 Substitutions and Product Options. 
2. Documentation:  Show compliance with requirements for substitutions and the 

following, as applicable: 
a. Statement indicating why specified material or product cannot be pro-

vided 
b. Coordination information, including a list of changes or modifications 

needed to other parts of the Work and to construction performed by 
Owner and separate Contractors, that will be necessary to accommodate 
proposed substitution 

c. Detailed comparison of significant qualities of proposed substitution with 
those of the Work specified.  Significant qualities may include attributes 
such as performance, weight, size, durability, visual effect, and specific 
features and requirements indicated 

d. Product Data, including drawings and descriptions of products and fabri-
cation and installation procedures 

e. Samples, where applicable or requested 
f. List of similar installations for completed projects with project names 

and addresses and names and addresses of architects and owners 
g. Material test reports from a qualified testing agency indicating and inter-

preting test results for compliance with requirements indicated 
h. Research/evaluation reports evidencing compliance with building code in 

effect for Project, from a model code organization acceptable to authori-
ties having jurisdiction 

i. Detailed comparison of Contractor's Construction Schedule using pro-
posed substitution with products specified for the Work, including effect 
on the overall Contract Time.  If specified product or method of con-
struction cannot be provided within the Contract Time, include letter 
from manufacturer, on manufacturer's letterhead, stating lack of avail-
ability or delays in delivery 

j. Cost information, including a proposal of change, if any, in the Contract 
Sum 

k. Contractor's certification that proposed substitution complies with re-
quirements in the Contract Documents and is appropriate for applications 
indicated 

l. Contractor's waiver of rights to additional payment or time that may sub-
sequently become necessary because of failure of proposed substitution 
to produce indicated results 

3. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within 7 days of receipt of a request for substitu-
tion.  Architect will notify Contractor of acceptance or rejection of proposed sub-
stitution within 15 days of receipt of request, or 7 days of receipt of additional in-
formation or documentation, whichever is later. 
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a. Form of Acceptance:  Change Order. 
b. Use product specified if Architect cannot make a decision on use of a 

proposed substitution within time allocated. 

B. Comparable Product Requests:  Submit three copies of each request for consideration.  
Identify product or fabrication or installation method to be replaced.  Include Specifica-
tion Section number and title and Drawing numbers and titles. 
1. Architect's Action:  If necessary, Architect will request additional information or 

documentation for evaluation within one week of receipt of a comparable product 
request.  Architect will notify Contractor of approval or rejection of proposed 
comparable product request within 15 days of receipt of request, or 7 days of re-
ceipt of additional information or documentation, whichever is later. 
a. Form of Approval:  As specified in Division 1 Section "Submittal Proce-

dures." 
b. Use product specified if Architect cannot make a decision on use of a 

comparable product request within time allocated. 

C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Divi-
sion 1 Section "Submittal Procedures."  Show compliance with requirements. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, product selected shall be compatible with products previ-
ously selected, even if previously selected products were also options. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft.  Comply with manufacturer's written instructions. 

B. Delivery and Handling: 
1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 
2. Coordinate delivery with installation time to ensure minimum holding time for 

items that are flammable, hazardous, easily damaged, or sensitive to deteriora-
tion, theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's 
original sealed container or other packaging system, complete with labels and in-
structions for handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to ensure compliance with the Contract Documents 
and to ensure that products are undamaged and properly protected. 

C. Storage: 
1. Store products to allow for inspection and measurement of quantity or counting 

of units. 
2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a 

weathertight enclosure above ground, with ventilation adequate to prevent con-
densation. 

4. Store cementitious products and materials on elevated platforms. 
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5. Store foam plastic from exposure to sunlight, except to extent necessary for pe-

riod of installation and concealment. 
6. Comply with product manufacturer's written instructions for temperature, humid-

ity, ventilation, and weather-protection requirements for storage. 
7. Protect stored products from damage and liquids from freezing. 
8. Provide a secure location and enclosure at Project site for storage of materials 

and equipment by Owner's construction forces.  Coordinate location with Owner. 

1.7 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, 
other warranties required by the Contract Documents.  Manufacturer's disclaimers and 
limitations on product warranties do not relieve Contractor of obligations under require-
ments of the Contract Documents. 
1. Manufacturer's Warranty:  Preprinted written warranty published by individual 

manufacturer for a particular product and specifically endorsed by manufacturer 
to Owner. 

2. Special Warranty:  Written warranty required by or incorporated into the Con-
tract Documents, either to extend time limit provided by manufacturer's warranty 
or to provide more rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and iden-
tification, ready for execution.  Submit a draft for approval before final execution. 
1. Manufacturer's Standard Form:  Modified to include Project-specific information 

and properly executed. 
2. Refer to Divisions 2 through 16 Sections for specific content requirements and 

particular requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 1 Section "Closeout Proce-
dures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract Docu-
ments, that are undamaged and, unless otherwise indicated, that are new at time of instal-
lation. 
1. Provide products complete with accessories, trim, finish, fasteners, and other 

items needed for a complete installation and indicated use and effect. 
2. Standard Products:  If available, and unless custom products or nonstandard op-

tions are specified, provide standard products of types that have been produced 
and used successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in con-
flict with requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Where products are accompanied by the term "match sample," sample to be 
matched is Architect's. 
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6. Descriptive, performance, and reference standard requirements in the Specifica-

tions establish "salient characteristics" of products. 
7. Or Equal:  Where products are specified by name and accompanied by the term 

"or equal" or "or approved equal" or "or approved," comply with provisions in 
Part 2 "Comparable Products" Article to obtain approval for use of an unnamed 
product. 

B. Product Selection Procedures: 
1. Products:  Where Specifications include a list of names of both products and 

manufacturers, provide one of the products listed that complies with require-
ments. 

2. Manufacturers:  Where Specifications include a list of manufacturers' names, 
provide a product by one of the manufacturers listed that complies with require-
ments. 

3. Available Products:  Where Specifications include a list of names of both prod-
ucts and manufacturers, provide one of the products listed, or an unnamed prod-
uct, that complies with requirements.  Comply with provisions in Part 2 "Compa-
rable Products" Article for consideration of an unnamed product. 

4. Available Manufacturers:  Where Specifications include a list of manufacturers, 
provide a product by one of the manufacturers listed, or an unnamed manufac-
turer, that complies with requirements.  Comply with provisions in Part 2 "Com-
parable Products" Article for consideration of an unnamed product. 

5. Product Options:  Where Specifications indicate that sizes, profiles, and dimen-
sional requirements on Drawings are based on a specific product or system, pro-
vide the specified product or system.  Comply with provisions in Part 2 "Product 
Substitutions" Article for consideration of an unnamed product or system. 

6. Basis-of-Design Product:  Where Specifications name a product and include a list 
of manufacturers, provide the specified product or a comparable product by one 
of the other named manufacturers.  Drawings and Specifications indicate sizes, 
profiles, dimensions, and other characteristics that are based on the product 
named.  Comply with provisions in Part 2 "Comparable Products" Article for 
consideration of an unnamed product by the other named manufacturers. 

7. Visual Matching Specifications:  Where Specifications include the phrase “as se-
lected from manufacturer’s colors, patterns, textures” or a similar phrase, select a 
product (and manufacturer) that complies with other specified requirements. 
a. Standard Range:  Where specifications include the phrase “standard 

range of colors, patterns, textures” or similar phrase, Architect will select 
color pattern, or texture from manufacturer’s product line that does not 
include premium items. 

b. Full Range:  Where Specifications include the phrase “full range of col-
ors, patterns, textures” or similar phrase, Architect will select color, pat-
tern or texture form manufacturer’s product line that include both stan-
dard and premium items. 

2.2 PRODUCT SUBSTITUTIONS 

A. Reference Section 01630 – Substitutions and Product Options. 
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2.3 COMPARABLE PRODUCTS 

A. Conditions:  Architect will consider Contractor's request for comparable product when 
the following conditions are satisfied.  If the following conditions are not satisfied, Archi-
tect will return requests without action, except to record noncompliance with these re-
quirements: 
1. Evidence that the proposed product does not require extensive revisions to the 

Contract Documents, that it is consistent with the Contract Documents and will 
produce the indicated results, and that it is compatible with other portions of the 
Work 

2. Detailed comparison of significant qualities of proposed product with those 
named in the Specifications.  Significant qualities include attributes such as per-
formance, weight, size, durability, visual effect, and specific features and re-
quirements indicated 

3. Evidence that proposed product provides specified warranty 
4. List of similar installations for completed projects with project names and ad-

dresses and names and addresses of architects and owners, if requested 
5. Samples, if requested 

PART 3 - EXECUTION  (Not Used) 

 

END OF SECTION 
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Texas Department of Transportation Substitutions and Product Options 
Facilities Management 01630 - 1 

SECTION 01630 
SUBSTITUTIONS AND PRODUCT OPTIONS 

PART 1 - GENERAL 

1.1 PRODUCT LIST 

A. Within 30 days after date of Contract, submit to Architect 5 copies of complete list of 
products and materials which are proposed for installation. 

B. Prepare list on basis of each Specification section. 

C. For products specified under reference standards, include with listing of each product: 
1. Name and address of Manufacturer 
2. Trade name 
3. Model or catalog designation 
4. Manufacturer's data, including performance and test data, reference standards 

1.2 CONTRACTOR'S OPTIONS 

A. For products specified only by reference standards, select any product meeting standards, 
by any Manufacturer. 

B. For products specified by naming several products or Manufacturers, select any product 
and Manufacturer named. 

C. For products specified by naming only one product and Manufacturer, there is no option, 
unless a substitution is approved as specified below. 

1.3 SUBSTITUTIONS 

A. During Bidding, Architect will consider written requests from prime Bidders for 
substitutions, received at least 7 days prior to Bid Date; requests received after that time 
will not be considered.  Approval of proposed substitutions will be set forth in an 
Addendum or letter of approval.  Requests for substitutions shall include data listed 
below. 

B. Within 30 days after date of Contract, Architect will consider formal requests from 
Contractor for substitutions of products in place of those specified.  No request for 
substitutions will be considered after this date. 

C. Submit 2 copies of request for substitution.  Include in substitution: 
1. Data substantiating compliance of proposed substitution with Contract 

documents. 
2. For products: 

a. Product identification, including Manufacturer’s name and address 
b. Manufacturer’s literature, including product description, performance 

and test data and reference standards 
c. Samples, if applicable 
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d. Name and address of similar projects on which product was used and 
date of installation 

3. For construction methods: 
a. Detailed written descriptions of proposed method 
b. Complete drawings illustrating methods or revisions 

4. Itemized comparison of proposed substitution with product or method specified. 
5. Data relating to changes in construction schedule. 

D. In making request for substitution, Bidder/Contractor represents: 
1. He has personally investigated proposed product or method and determined that 

it is equal or superior in all respects to that specified. 
2. He will provide same guarantee for substitution as for product or method 

specified. 
3. He will coordinate installation of accepted substitution into work, making such 

changes as may be required for work to be complete in all respects. 
4. He waives all claims for additional costs related to substitution which 

subsequently becomes apparent. 

E. Substitutions will not be considered if: 
1. They are indicated or implied on show drawings or product data submittals 

without formal request as submitted in accordance with Article 1.03 of this 
Section. 

2. Acceptance will require substantial revision of Contract Documents. 

PART 2 - PRODUCTS 

2.1 PRODUCT SUBSTITUTIONS 

A. Timing:  Architect will consider requests for substitution if received within 30 days after 
the Notice to Proceed.  Requests received after that time may be considered or rejected at 
discretion of Architect. 

B. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 
1. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities 
Owner must assume.  Owner's additional responsibilities may include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

2. Requested substitution does not require extensive revisions to the Contract 
Documents. 

3. Requested substitution is consistent with the Contract Documents and will 
produce indicated results. 

4. Substitution request is fully documented and properly submitted. 
5. Requested substitution will not adversely affect Contractor's Construction 

Schedule. 
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6. Requested substitution has received necessary approvals of authorities having 
jurisdiction. 

7. Requested substitution is compatible with other portions of the Work. 
8. Requested substitution has been coordinated with other portions of the Work. 
9. Requested substitution provides specified warranty. 
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SUBSTITUTION REQUEST 
 
PROJECT:  _______________________________ 
 

APW PROJECT NO.:  _______________

TO: Roel Bazan 
MNT Division 
150 E. Riverside Dr. 
Austin, TX 78704 
 

FROM (CONTRACTOR/BIDDER): 
________________________________ 
 
________________________________ 

 
CONTRACTOR (BIDDER) HEREBY REQUESTS ACCEPTANCE OF THE FOLLOWING 
PRODUCT OR SYSTEMS AS A SUBSTITUTION IN ACCORD WITH PROVISIONS OF DIVISION 
ONE OF THE SPECIFICATIONS: 
 
1. SPECIFIED PRODUCT OR SYSTEM: 
 Substitution request for (Generic Description):        
 
 Specification Section No.:    __  Article(s)   __  Paragraph (s)     
 
2. SUPPORTING DATA: 
 Product data for proposed substitution is attached (description of product, reference standards, 
 performance and test data). 
 
 Sample is attached     Sample will be sent if requested 
 
3. QUALITY COMPARISON: 
 
  SPECIFIED PRODUCT SUBSTITUTION 
 
 Name brand: _________________________ _________________________ 
  
 Catalog No. _________________________ _________________________ 
 
 Manufacturer: _________________________ _________________________ 
 
 Vendor: _________________________ _________________________ 
 
 Significant 
 Variations: _________________________ _________________________ 
 
  _________________________ _________________________ 
 
 
Maintenance Service Available:     Yes    No 
 
 Spare Part Source:   __________________________________________________________ 
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4. PREVIOUS INSTALLATIONS: 
 Identification of similar projects on which proposed substitution was used: 
 
 Project:       Architect:        
  
 
 Address:       Owner:        

       Date Installed:        

       
 
5. REASON FOR NOT GIVING PRIORITY TO SPECIFIED ITEMS: 
 
              
 
              
 
6. EFFECT OF SUBSTITUTION: 
 Proposed substitution affects other parts of Work:   ____  No  Yes (If yes, explain) 
 
              
 
              
 
Substitution changes Contract Time:    No   Yes Add/Deduct  ___days. 
 
Substitution requires dimensional revision or redesign of structure or M & E Work: 
 
 ____ No   Yes (If yes, attach compete data) 
 
Saving or credit to Owner, if any, for accepting substitution:  $   ______.
 
Extra cost to Owner, if any, for accepting substitution:  $    . 
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7. CONTRACTOR'S (BIDDER'S) STATEMENT OF CONFORMANCE OF PROPOSED 
SUBSTITUTION TO CONTRACT REQUIREMENT: 

 
 I/we have investigated the proposed substitution. 
I/we: 
   believe that it is equal or superior in all respects to specified product, except as stated above. 
   will provide the same warranty as specified for specified product. 
   have included complete cost data and implications of the substitution. 
   will pay redesign and special inspection costs caused by the use of this product. 
   will pay additional costs to other contractors caused by the substitution. 
   will coordinate the incorporation of the proposed substitution in the Work. 

  will modify other parts of the work as may be needed, to make all parts of the work complete 
and functioning. 

   waive future claims for added cost to Contract caused by the substitution. 
 
 Contractor (Bidder):         Date:      
 

 By:     . 
 
Answer all questions and complete all blanks - use "N/A" if not applicable. 
              
 
ARCHITECT REVIEW AND ACTION 
 
  Resubmit substitution request: 
 
  Provide more information in following categories. 
 

              
 
  Sign Contractor's (Bidder's) Statement of Conformance. 
 
  Substitution accepted. 
 
  Substitution is accepted with the following comments. 
 

              
 

              
 
  Substitution not accepted. 
 
  Substitution Request received too late. 
 
              
Roel Bazan, R.A.      Date 
TxDOT 

END OF SECTION 
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SECTION 01700 
EXECUTION REQUIREMENTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Installation 

B. Owner-Installed Products 

C. Progress Cleaning 

D. Final cleaning 

E. Starting of systems 

F. Demonstration and instructions 

G. Testing, adjusting and balancing 

H. Protecting installed construction 

I. Operation and maintenance data 

J. Manual for materials and finishes 

K. Manual for equipment and systems 

L. Spare parts and maintenance products 

M. Product warranties and product bonds 

1.2 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct alignment 
and elevation, as indicated. 
1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for 

maintenance and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated. 
4. Maintain minimum headroom clearance of 8 feet in spaces without a suspended 

ceiling. 

B. Comply with Manufacturer's written instructions and recommendations for installing 
products in applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion. 

Texas Department of Transportation Execution Requirements 
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D. Conduct construction operations so no part of the Work is subjected to damaging 
operations or loading in excess of that expected during normal conditions of occupancy. 

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

F. Templates:  Obtain and distribute to the parties involved templates for work specified to 
be factory prepared and field installed.  Check Shop Drawings of other work to confirm 
that adequate provisions are made for locating and installing products to comply with 
indicated requirements. 

G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each 
component securely in place, accurately located and aligned with other portions of the 
Work. 
1. Mounting Heights:  Where mounting heights are not indicated, mount 

components at heights directed by Architect. 
2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry.  Deliver such items to Project site in time for installation. 

H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not 
indicated, arrange joints for the best visual effect.  Fit exposed connections together to 
form hairline joints. 

I. Hazardous Materials:  Use products, cleaners, and installation materials that are not 
considered hazardous. 

1.3 OWNER-INSTALLED PRODUCTS 

A. Site Access:  Provide access to Project site for Owner's construction forces. 

B. Coordination:  Coordinate construction and operations of the Work with work performed 
by Owner's construction forces. 
1. Construction Schedule:  Inform Owner of Contractor's preferred construction 

schedule for Owner's portion of the Work.  Adjust construction schedule based 
on a mutually agreeable timetable.  Notify Owner if changes to schedule are 
required due to differences in actual construction progress. 

2. Preinstallation Conferences:  Include Owner's construction forces at 
preinstallation conferences covering portions of the Work that are to receive 
Owner's work.  Attend preinstallation conferences conducted by Owner's 
construction forces if portions of the Work depend on Owner's construction. 

1.4 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  Coordinate 
progress cleaning for joint-use areas where more than one installer has worked.  Enforce 
requirements strictly.  Dispose of materials lawfully. 

Texas Department of Transportation Execution Requirements 
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1. Comply with requirements in NFPA 241 for removal of combustible waste 
materials and debris. 

2. Do not hold materials more than 7 days during normal weather or 3 days if the 
temperature is expected to rise above 80 deg F. 

3. Containerize hazardous and unsanitary waste materials separately from other 
waste.  Mark containers appropriately and dispose of legally, according to 
regulations. 

B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary 
for proper execution of the Work. 
1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum 

the entire work area, as appropriate. 

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written 
instructions of Manufacturer or fabricator of product installed, using only cleaning 
materials specifically recommended.  If specific cleaning materials are not recommended, 
use cleaning materials that are not hazardous to health or property and that will not 
damage exposed surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to 
ensure freedom from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  
Washing waste materials down sewers or into waterways will not be permitted. 

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place.  Apply protective covering where required to ensure protection 
from damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary 
through the remainder of the construction period.  Adjust and lubricate operable 
components to ensure operability without damaging effects. 

J. Limiting Exposures:  Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period. 

1.5 FINAL CLEANING 

A. Execute final cleaning prior to final project assessment. 

B. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to 
comply with local laws and ordinances and Federal and local environmental and 
antipollution regulations. 

Texas Department of Transportation Execution Requirements 
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C. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  
Clean each surface or unit to condition expected in an average commercial building 
cleaning and maintenance program.  Comply with Manufacturer's written instructions. 
1. Complete the following cleaning operations before requesting inspection for 

certification of Final Completion for entire Project or for a portion of Project: 
a. Clean Project site, yard, and grounds, in areas disturbed by construction 

activities, including landscape development areas, of rubbish, waste 
material, litter, and other foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, 
and other foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-
textured surface. 

d. Remove tools, construction equipment, machinery, and surplus material 
from Project site. 

e. Remove snow and ice to provide safe access to building. 
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 

condition, free of stains, films, and similar foreign substances.  Avoid 
disturbing natural weathering of exterior surfaces.  Restore reflective 
surfaces to their original condition. 

g. Remove debris and surface dust from limited access spaces, including 
roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and 
similar spaces. 

h. Sweep concrete floors broom clean in unoccupied spaces. 
i. Vacuum carpet and similar soft surfaces, removing debris and excess 

nap; shampoo if visible soil or stains remain. 
j. Clean transparent materials, including mirrors and glass in doors and 

windows.  Remove glazing compounds and other noticeable, vision-
obscuring materials.  Replace chipped or broken glass and other 
damaged transparent materials.  Polish mirrors and glass, taking care not 
to scratch surfaces. 

k. Remove labels that are not permanent. 
l. Touch up and otherwise repair and restore marred, exposed finishes and 

surfaces.  Replace finishes and surfaces that cannot be satisfactorily 
repaired or restored or that already show evidence of repair or 
restoration. 
1) Do not paint over "UL" and similar labels, including mechanical 

and electrical nameplates. 
m. Wipe surfaces of mechanical and electrical equipment and similar 

equipment.  Remove excess lubrication, paint and mortar droppings, and 
other foreign substances. 

n. Replace parts subject to unusual operating conditions. 
o. Clean plumbing fixtures to a sanitary condition, free of stains, including 

stains resulting from water exposure. 
p. Replace disposable air filters and clean permanent air filters.  Clean 

exposed surfaces of diffusers, registers, and grills. 
q. Clean ducts, blowers, and coils if units were operated without filters 

during construction. 
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r. Clean light fixtures, lamps, globes, and reflectors to function with full 
efficiency.  Replace burned-out bulbs, and those noticeably dimmed by 
hours of use, and defective and noisy starters in fluorescent and mercury 
vapor fixtures to comply with requirements for new fixtures. 

s. Leave Project clean and ready for occupancy. 

D. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury 
debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or 
dangerous materials into drainage systems.  Remove waste materials from Project site 
and dispose of lawfully. 

1.6 STARTING OF SYSTEMS 

A. Coordinate schedule for start-up of various equipment and systems. 

B. Notify Architect/Engineer and Owner 14 days prior to start-up of each item. 

C. Verify each piece of equipment or system has been checked for proper lubrication, drive 
rotation, belt tension, control sequence, and for conditions which may cause damage. 

D. Verify tests, meter readings, and specified electrical characteristics agree with those 
required by equipment or system Manufacturer. 

E. Verify wiring and support components for equipment are complete and tested. 

F. Execute start-up under supervision of applicable Manufacturer's representative and 
Contractors' personnel in accordance with Manufacturers' instructions. 

G. Submit a written report in accordance with Section 01300 that equipment or system has 
been properly installed and is functioning correctly. 

1.7 DEMONSTRATION AND INSTRUCTIONS 

A. Demonstrate operation and maintenance of products to Owner's personnel two weeks  
prior to date of Substantial Completion. 

B. Demonstrate Project equipment and instructed by qualified representative who is 
knowledgeable about the Project. 

C. For equipment or systems requiring seasonal operation, perform demonstration for other 
season within six months. 

D. Utilize operation and maintenance manuals as basis for instruction. Review contents of 
manual with Owner's personnel in detail to explain all aspects of operation and 
maintenance. 

E. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, 
maintenance, and shutdown of each item of equipment at agreed time, at equipment 
location. 
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F. Prepare and insert additional data in operations and maintenance manuals when need for 
additional data becomes apparent during instruction. 

G. Required instruction time for each item of equipment and system is specified in 
individual sections. 

1.8 TESTING, ADJUSTING AND BALANCING 

A. Refer to Mechanical and Electrical Specifications for specific requirements. 
1. Reports will be submitted by independent firm to Architect/Engineer indicating 

observations and results of tests and indicating compliance or non-compliance 
with requirements of Contract Documents. 

B. Adjust Door Hardware for proper operation and ADA compliance. 

C. Refer to Division 1 through Division 16 for specific requirements. 

1.9 PROTECTING INSTALLED CONSTRUCTION 

A. Comply with Manufacturer's written instructions for temperature and relative humidity. 

B. Protect installed Work and provide special protection where specified in individual 
specification sections. 

C. Provide temporary and removable protection for installed products. Control activity in 
immediate work area to prevent damage. 

D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings. 

E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or 
movement of heavy objects, by protecting with durable sheet materials. 

F. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or activity 
is necessary, obtain recommendations for protection from waterproofing or roofing 
material Manufacturer. 

G. Prohibit traffic from landscaped areas. 

1.10 PROJECT RECORD DOCUMENTS 

A. Maintain on site one set of the following record documents; record actual revisions to the 
Work: 
1. Drawings 
2. Specifications 
3. Addenda 
4. Change Orders and other modifications to the Contract 
5. Reviewed Shop Drawings, Product Data, and Samples 
6. Manufacturer's instruction for assembly, installation, and adjusting 
7. Manufacturer's certificates 
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8. Reviewed submittals 

B. Ensure entries are complete and accurate, enabling future reference by Owner. 

C. Store record documents separate from documents used for construction. 

D. Label and file Record Documents in accordance with Section number listings in Table of 
Contents of this Project Specifications Manual.  Label each document "PROJECT 
RECORD" in neat, large, printed letters. 

E. Record information concurrent with construction progress, not less than weekly. 

F. Specifications: Legibly mark and record at each product section description of actual 
products installed, including the following: Provide felt tip marking pens, maintaining 
separate colors for each major system, for recording information. 
1. Manufacturer's name and product model and number 
2. Product substitutions or alternates utilized 
3. Changes made by Addenda and modifications 

G. Record Drawings and Shop Drawings: Legibly mark each item to record actual 
construction including: 
1. Measured depths of foundations in relation to finish floor datum 
2. Measured horizontal and vertical locations of underground utilities and 

appurtenances, referenced to permanent surface improvements 
3. Measured locations of internal utilities and appurtenances concealed in 

construction, referenced to visible and accessible features of the Work 
4. Field changes of dimension and detail 
5. Details not on original Contract drawings 
6. Changes made by Addenda and modifications 
7. Details not on original Contract Drawings 
8. References to related shop drawings and Modifications 

H. Submit documents to Architect/Engineer with claim for final Application for Payment. 
1. At Contract closeout, deliver to Owner: 

a. Two copies of: 
1) Record drawings 
2) Record specifications manual 

I. Transmit with cover letter in duplicate, listing: 
1. Date 
2. Project title and number 
3. Contractor's name, address, and telephone number 
4. Number and title of each Record Document 
5. Signature of Contractor or authorized representative 

1.11 OPERATION AND MAINTENANCE DATA 

A. Submit documents to Architect/Engineer with claim for final Application for Payment. 
1. At Contract closeout, deliver to Owner: 

Texas Department of Transportation Execution Requirements 
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a. Two copies of: 
1) Operations and maintenance manuals for all mechanical 

equipment 
2) All warranties 
3) Reviewed submittals bound together in 3-ring notebooks 

B. Submit data bound in 8-1/2 x 11 inch text pages, three D side ring binders with durable 
plastic covers. 

C. Prepare binder cover with printed title "OPERATION AND MAINTENANCE 
INSTRUCTIONS", title of project, and subject matter of binder when multiple binders 
are required. 

D. Internally subdivide binder contents with permanent page dividers, logically organized as 
described below; with tab titling clearly printed under reinforced laminated plastic tabs. 

E. Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger 
drawings to size of text pages. 

F. Contents: Prepare Table of Contents for each volume, with each product or system 
description identified, typed on white paper, in three parts as follows: 
1. Part 1: Directory, listing names, addresses, and telephone numbers of 

Architect/Engineer, Contractor, Subcontractors, and major equipment Suppliers. 
2. Part 2: Operation and maintenance instructions, arranged by system and 

subdivided by specification section. For each category, identify names, 
addresses, and telephone numbers of Subcontractors and Suppliers. Identify the 
following: 
a. Significant design criteria 
b. List of equipment 
c. Parts list for each component 
d. Operating instructions 
e. Maintenance instructions for equipment and systems 
f. Maintenance instructions for special finishes, including recommended 

cleaning methods and materials, and special precautions identifying 
detrimental agents 

3. Part 3: Project documents and certificates, including the following: 
a. Shop drawings and product data 
b. Air and water balance reports 
c. Certificates 
d. Originals of warranties and bonds 

1.12 MANUAL FOR MATERIALS AND FINISHES 

A. Submit two copies of preliminary draft or proposed formats and outlines of contents 
before start of Work. Architect/Engineer will review draft and return one copy with 
comments. 

B. For equipment, or component parts of equipment put into service during construction and 
operated by Owner, submit documents within ten days after acceptance. 
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C. Submit one copy of completed volumes 15 days prior to final inspection. Draft copy be 
reviewed and returned, with Architect/Engineer comments. Revise content of document 
sets as required prior to final submission. 

D. Submit two sets of revised final volumes in final form within 10 days after final 
inspection. 

E. Building Products, Applied Materials, and Finishes: Include product data, with catalog 
number, size, composition, and color and texture designations. Include information for 
re-ordering custom manufactured products. 

F. Instructions for Care and Maintenance: Include Manufacturer's recommendations for 
cleaning agents and methods, precautions against detrimental agents and methods, and 
recommended schedule for cleaning and maintenance. 

G. Moisture Protection and Weather Exposed Products: Include product data listing 
applicable reference standards, chemical composition, and details of installation. Include 
recommendations for inspections, maintenance, and repair. 

H. Additional Requirements: As specified in individual product specification sections. 

I. Include listing in Table of Contents for design data, with tabbed fly sheet and space for 
insertion of data. 

1.13 MANUAL FOR EQUIPMENT AND SYSTEMS 

A. Submit two copies of preliminary draft or proposed formats and outlines of contents 
before start of Work. Architect/Engineer will review draft and return one copy with 
comments. 

B. For equipment, or component parts of equipment put into service during construction and 
operated by Owner, submit documents within ten days after acceptance. 

C. Submit one copy of completed volumes 15 days prior to final inspection. Draft copy be 
reviewed and returned after final inspection, with Architect/Engineer comments. Revise 
content of document sets as required prior to final submission. 

D. Submit two sets of revised final volumes in final form within 10 days after final 
inspection. 

E. Each Item of Equipment and Each System: Include description of unit or system, and 
component parts. Identify function, normal operating characteristics, and limiting 
conditions. Include performance curves, with engineering data and tests, and complete 
nomenclature and model number of replaceable parts. 

F. Panelboard Circuit Directories: Provide electrical service characteristics, controls, and 
communications; typed. 

G. Include color coded wiring diagrams as installed. 
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H. Operating Procedures: Include start-up, break-in, and routine normal operating 
instructions and sequences. Include regulation, control, stopping, shut-down, and 
emergency instructions. Include summer, winter, and special operating instructions. 

I. Maintenance Requirements: Include routine procedures and guide for preventative 
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and 
alignment, adjusting, balancing, and checking instructions. 

J. Include servicing and lubrication schedule, and list of lubricants required. 

K. Include Manufacturer's printed operation and maintenance instructions. 

L. Include sequence of operation by controls Manufacturer. 

M. Include original Manufacturer's parts list, illustrations, assembly drawings, and diagrams 
required for maintenance. 

N. Include control diagrams by controls Manufacturer as installed. 

O. Include Contractor's coordination drawings, with color coded piping diagrams as 
installed. 

P. Include charts of valve tag numbers, with location and function of each valve, keyed to 
flow and control diagrams. 

Q. Include list of original Manufacturer's spare parts, current prices, and recommended 
quantities to be maintained in storage. 

R. Include test and balancing reports as specified in Section 01400. 

S. Additional Requirements: As specified in individual product specification sections. 

T. Include listing in Table of Contents for design data, with tabbed dividers and space for 
insertion of data. 

1.14 SPARE PARTS AND MAINTENANCE PRODUCTS 

A. Furnish spare parts, maintenance, and extra products in quantities specified in individual 
specification sections. 

B. Deliver to Project site and place in location as directed by Owner; obtain receipt prior to 
final payment. 

1.15 PRODUCT WARRANTIES AND PRODUCT BONDS 

A. Obtain warranties and bonds executed in duplicate by responsible Subcontractors, 
Suppliers, and Manufacturers, within ten days after completion of applicable item of 
work. 

B. Execute and assemble transferable warranty documents and bonds from Subcontractors, 
Suppliers, and Manufacturers. 
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C. Verify documents are in proper form, contain full information, and are notarized. 

D. Co-execute submittals when required. 

E. Include Table of Contents and assemble in three D side ring binder with durable plastic 
cover. 

F. Submit prior to final Application for Payment. 

G. Time Of Submittals: 
1. For equipment or component parts of equipment put into service during 

construction with Owner's permission, submit documents within ten days after 
acceptance. 

2. Make other submittals within ten days after Date of Substantial Completion, prior 
to final Application for Payment. 

3. For items of Work for which acceptance is delayed beyond Date of Substantial 
Completion, submit within ten days after acceptance, listing date of acceptance 
as beginning of warranty or bond period. 

PART 2 - PRODUCTS 

2.1 CLEANING AGENTS 

A. Use cleaning materials and agents recommended by Manufacturer or fabricator of the 
surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health 
or property or that might damage finished surfaces. 

PART 3 - EXECUTION  (Not Used) 

END OF SECTION 
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SECTION 01710 
PROJECT CLOSEOUT 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Closeout procedures 

B. Final cleaning 

C. Starting of systems 

D. Demonstration and instructions 

E. Testing, adjusting and balancing 

F. Protecting installed construction 

1.2 SUBSTANTIAL COMPLETION:   Substantial Completion is defined as essentially 99.9% 
complete with only cosmetic touch-ups  left to be done. 

A. Documents required for Substantial Completion: 
1. Project record documents 
2. Operation and maintenance data 
3. Manual for materials and finishes 
4. Manual for equipment and systems 
5. Spare parts and maintenance products 
6. Product warranties and product bonds 
7. Maintenance service 

B. Submit written certification that Contract Documents have been reviewed, Work has been 
inspected, and that Work is complete in accordance with Contract Documents and ready for 
Architect/Engineer's review. 

C. Provide submittals to Architect/Engineer required by authorities having jurisdiction. 

1.3 FINAL CLEANING 

A. Execute final cleaning prior at Substantial Completion. 

B. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, 
stains and foreign substances, polish transparent and glossy surfaces, vacuum carpeted 
and soft surfaces. 

C. Clean equipment and fixtures to sanitary condition with cleaning materials appropriate to 
surface and material being cleaned. 

D. Replace filters of operating equipment. 
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E. Clean debris from roofs, gutters, downspouts, and drainage systems.  

F. Clean site; sweep paved areas, rake clean landscaped surfaces. 

G. Remove waste and surplus materials, rubbish, and construction facilities from site. 

1.4 STARTING OF SYSTEMS 

A. Coordinate schedule for start-up of various equipment and systems. 

B. Notify Architect/Engineer seven days prior to start-up of each item. 

C. Verify each piece of equipment or system has been checked for proper lubrication, drive 
rotation, belt tension, control sequence, and for conditions which may cause damage. 

D. Verify tests, meter readings, and specified electrical characteristics agree with those 
required by equipment or system Manufacturer. 

E. Verify wiring and support components for equipment are complete and tested. 

F. Execute start-up under supervision of applicable Manufacturer's representative and 
Contractors' personnel in accordance with Manufacturers' instructions. 

G. When specified in individual specification Sections, require Manufacturer to provide 
authorized representative to be present at site to inspect, check, and approve equipment or 
system installation prior to start-up, and to supervise placing equipment or system in 
operation. 

H. Submit a written report in accordance with Section 01330 that equipment or system has 
been properly installed and is functioning correctly. 

1.5 DEMONSTRATION AND INSTRUCTIONS 

A. Demonstrate operation and maintenance of products using a video recording device for 
future reference to Owner's personnel two weeks prior to date of Substantial Completion. 

B. Demonstrate Project equipment and instruct in classroom environment using a video 
recording device for future reference located at the site and instructed by qualified 
Manufacturer's representative who is knowledgeable about the Project. 

C. For equipment or systems requiring seasonal operation, perform demonstration for other 
season within six months. 

D. Utilize operation and maintenance manuals as basis for instruction. Review contents of 
manual with Owner's personnel in detail to explain all aspects of operation and 
maintenance. 

E. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, 
maintenance, and shutdown of each item of equipment at agreed time at equipment 
designated location. 
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F. Prepare and insert additional data in operations and maintenance manuals when need for 
additional data becomes apparent during instruction. 

G. Required instruction time for each item of equipment and system is specified in 
individual sections. 

1.6 TESTING, ADJUSTING AND BALANCING 

A. Independent firm will perform services specified in Division 15 and other Sections. 

B. Reports will be submitted by independent firm to Architect/Engineer indicating 
observations and results of tests and indicating compliance or non-compliance with 
requirements of Contract Documents. 

1.7 PROTECTING INSTALLED CONSTRUCTION 

A. Protect installed Work and provide special protection where specified in individual 
specification sections. 

B. Provide temporary and removable protection for installed products. Control activity in 
immediate work area to prevent damage. 

C. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings. 

D. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or 
movement of heavy objects, by protecting with durable sheet materials. 

E. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or activity 
is necessary, obtain recommendations for protection from waterproofing or roofing 
material Manufacturer. 

F. Prohibit traffic from landscaped areas. 

1.8 PROJECT RECORD DOCUMENTS 

A. Maintain on site one set of the following record documents; record actual revisions to the 
Work: 
1. Drawings 
2. Specifications 
3. Addenda 
4. Change Orders and other modifications to the Contract 
5. Reviewed Shop Drawings, Product Data, and Samples 
6. Manufacturer's instruction for assembly, installation, and adjusting 

B. Ensure entries are complete and accurate, enabling future reference by Owner. 

C. Store record documents separate from documents used for construction. 

D. Record information concurrent with construction progress, not less than weekly. 
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E. Specifications: Legibly mark and record at each product section description of actual 
products installed, including the following: 
1. Manufacturer's name and product model and number 
2. Product substitutions or alternates utilized 
3. Changes made by Addenda and modifications 

F. Record Drawings: Legibly mark each item to record actual construction including: 
1. Measured depths of foundations in relation to finish main floor datum 
2. Measured horizontal and vertical locations of underground utilities and 

appurtenances, referenced to permanent surface improvements 
3. Measured locations of internal utilities and appurtenances concealed in 

construction, referenced to visible and accessible features of the Work 
4. Field changes of dimension and detail 
5. Details not on original Contract drawings 

G. Submit documents to Architect/Engineer.  

1.9 OPERATION AND MAINTENANCE DATA 

A. Submit three copies of data bound in 8-1/2 x 11 inch (A4) text pages, three D side ring 
capacity expansion binders with durable plastic covers at Substantial Completion. 

B. Prepare binder cover with printed title "OPERATION AND MAINTENANCE 
INSTRUCTIONS", title of project, and subject matter of binder when multiple binders 
are required. 

C. Internally subdivide binder contents with permanent page dividers, logically organized as 
described below; with tab titling clearly printed under reinforced laminated plastic tabs. 

D. Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger 
drawings to size of text pages. 

E. Contents: Prepare Table of Contents for each volume, with each product or system 
description identified, typed on white paper, in three parts as follows: 
1. Part 1: Directory, listing names, addresses, and telephone numbers of 

Architect/Engineer, Contractor, Subcontractors, and major equipment Suppliers. 
2. Part 2: Operation and maintenance instructions, arranged by system and 

subdivided by specification section. For each category, identify names, 
addresses, and telephone numbers of Subcontractors and Suppliers. Identify the 
following: 
a. Significant design criteria 
b. List of equipment 
c. Parts list for each component 
d. Operating instructions 
e. Maintenance instructions for equipment and systems 
f. Maintenance instructions for special finishes, including recommended 

cleaning methods and materials, and special precautions identifying 
detrimental agents 

3. Part 3: Project documents and certificates, including the following: 
a. Shop drawings and product data 
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b. Air and water balance reports 
c. Certificates 
d. Originals of warranties and bonds 

1.10 MANUAL FOR MATERIALS AND FINISHES 

A. Submit two copies of preliminary draft or proposed formats and outlines of contents 
before start of Work.  Architect/Engineer will review draft and return one copy with 
comments. 

B. Building Products, Applied Materials, and Finishes: Include product data, with catalog 
number, size, composition, and color and texture designations. Include information for 
re-ordering custom manufactured products. 

C. Instructions for Care and Maintenance: Include Manufacturer's recommendations for 
cleaning agents and methods, precautions against detrimental agents and methods, and 
recommended schedule for cleaning and maintenance. 

D. Moisture Protection and Weather Exposed Products: Include product data listing 
applicable reference standards, chemical composition, and details of installation. Include 
recommendations for inspections, maintenance, and repair. 

E. Additional Requirements: As specified in individual product specification sections. 

F. Include listing in Table of Contents for design data, with tabbed fly sheet and space for 
insertion of data. 

1.11 MANUAL FOR EQUIPMENT AND SYSTEMS 

A. Submit two copies of preliminary draft or proposed formats and outlines of contents 
before start of Work. Architect/Engineer will review draft and return one copy with 
comments. 

B. For equipment, or component parts of equipment put into service during construction and 
operated by Owner, submit documents within ten days after acceptance of equipment by 
Owner. 

C. Each Item of Equipment and Each System: Include description of unit or system, and 
component parts. Identify function, normal operating characteristics, and limiting 
conditions.  Include performance curves, with engineering data and tests, and complete 
nomenclature and model number of replaceable parts. 

D. Operating Procedures: Include start-up, break-in, and routine normal operating 
instructions and sequences. Include regulation, control, stopping, shut-down, and 
emergency instructions. Include summer, winter, and special operating instructions. 

E. Additional Requirements: As specified in individual product specification sections. 

F. Include listing in Table of Contents for design data, with tabbed dividers and space for 
insertion of data. 
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1.12 SPARE PARTS AND MAINTENANCE PRODUCTS 

A. Furnish spare parts, maintenance, and extra products in quantities specified in individual 
specification sections. 

B. Deliver to Owner at Substantial Completion. 

1.13 PRODUCT WARRANTIES AND PRODUCT BONDS 

A. Obtain warranties and bonds executed in duplicate by responsible Subcontractors, 
Suppliers, and Manufacturers, at Substantial Completion. 

B. Execute and assemble transferable warranty documents and bonds from Subcontractors, 
Suppliers, and Manufacturers. 

C. Verify documents are in proper form, contain full information, and are notarized. 

D. Co-execute submittals when required. 

E. Include Table of Contents and assemble in three D side ring binder with durable plastic 
cover.  Three copies required. 

F. Submit at Substantial Completion. 

G. Time of Submittals: 
1. For equipment or component parts of equipment put into service during 

construction with Owner's permission, submit documents within ten days after 
Owner acceptance. 

2. Other submittals at Substantial Completion. 

1.14 MAINTENANCE SERVICE 

A. Furnish service and maintenance of components indicated in specification sections for 
one year from date of Substantial Completion. 

B. Examine system components at frequency consistent with reliable operation. Clean, 
adjust, and lubricate as required. 

C. Include systematic examination, adjustment, and lubrication of components. Repair or 
replace parts whenever required. Use parts produced by Manufacturer of original 
component. 

D. Do not assign or transfer maintenance service to agent or Subcontractor without prior 
written consent of Owner and Engineer. 
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PART 2 - PRODUCTS   (Not Used) 

PART 3 - EXECUTION  (Not Used) 

 

END OF SECTION 
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SECTION 02100  
SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY ITEM 100.  Property Site Clearing and Preparing Right Of Way 

A. The Contractor shall not begin any clearing operations before the resident Engineer has 
established and defined the trees and areas of vegetation that shall not be removed or dis-
turbed by construction activities. 

  
Prior to preparing Right of Way, those existing trees, shrubs or other landscape features 
designated by the Engineer for preservation and pruning as directed by the Engineer shall 
be protected to the satisfaction of the Engineer.  This protection work shall be considered 
subsidiary to this Item. 

B. This Section includes the following: 
1. Protecting existing trees and vegetation to remain 
2. Removing trees and other vegetation 
3. Clearing and grubbing 
4. Topsoil stripping 

C. C. Related Sections include the following: 
1. Division 1 Section "Construction Facilities and Temporary Controls" for tempo-

rary utilities, temporary construction and support facilities, temporary security 
and protection facilities, and environmental protection measures during site op-
erations 

2. Division 2 Section "Earthwork" for soil materials, excavating, backfilling, and 
site grading 

1.3 DEFINITIONS 

A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, 
and clay particles; friable, pervious, and black or a darker shade of brown, gray, or red 
than underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects 
more than 2 inches (50 mm) in diameter; and free of weeds, roots, and other deleterious 
materials. 

1.4 MATERIALS OWNERSHIP 

A. Except for materials indicated to be stockpiled or to remain Owner's property, cleared 
materials shall become Contractor's property and shall be removed from the site. 
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1.5 SUBMITTALS  (None Required) 

1.6 PROJECT CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent 
occupied or used facilities during site-clearing operations. 

B. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities with-
out permission from Owner and authorities having jurisdiction. 
1. Provide alternate routes around closed or obstructed traffic ways if required by 

authorities having jurisdiction. 

B. Improvements on Adjoining Property:  Authority for performing indicated removal and alteration 
work on property adjoining Owner's property will be obtained by Owner before award of 
Contract. 

C. Notify utility locator service for area where Project is located before site clearing. 

PART 2 - PRODUCTS 

Acceptable fencing material for tree protection shall be "Fence It Plus", 46"h x 150', new orange 
color, as manufactured by  
Weathashade 
3000 W. Orange Ave. 
Apopka, Florida, 32703 
(407) 889-3692 
or approved equal.  All trees to be preserved are not necessarily shown on the plans. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during con-
struction. 

B. Provide erosion-control measures to prevent soil erosion and discharge of soil-bearing 
water runoff or airborne dust to adjacent properties and walkways. 

C. Locate and clearly flag trees and vegetation to remain or to be relocated. 

D. Protect existing site improvements to remain from damage during construction. 
1. Restore damaged improvements to their original condition, as acceptable to 

Owner. 

3.2 TREE PROTECTION 

A. Erect and maintain a temporary fence around drip line of individual trees or around pe-
rimeter drip line of groups of trees to remain.  Remove fence when construction is com-
plete. 
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B. Do not store construction materials, debris, or excavated material within drip line of re-

maining trees. 
1. Do not permit vehicles, equipment, or foot traffic within drip line of remaining 

trees. 

C. Do not excavate within drip line of trees, unless otherwise indicated. 

D. Repair or replace trees and vegetation indicated to remain that are damaged by construc-
tion operations, in a manner approved by Architect. 
1. Employ a qualified arborist, licensed in jurisdiction where Project is located, to 

submit details of proposed repairs and to repair damage to trees and shrubs. 
2. Replace trees that cannot be repaired and restored to full-growth status, as deter-

mined by the qualified arborist. 

E. Protect existing trees in the following manner: 
1. Install protective measures to protect tree trunk and root zones as shown in the 

plans. 
a. Install a protective fence around the perimeter of the drip line. 
b. Strap boards around tree trunks. 
c. Cover ground area below canopies with 3 to 4 inches of coarse, shredded 

or chipped mulch.  
2. Do not allow vehicles, equipment, stockpiled materials, trash containers, portable 

toilets, temporary structures, or storage under tree canopies. 
3. Do not operate or clean machinery, tools, or equipment under tree canopies.  
4. Do not discard any paints, solvents, fuels, chemicals, or other contaminated sub-

stances that might cause injury to the root systems. 
5. Do not dig or trench below tree canopies. 

3.3 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of 
new construction.  Removal includes digging out stumps and obstructions and grubbing 
roots. 

B. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
1. Cut minor roots and branches of trees indicated to remain in a clean and careful 

manner where such roots and branches obstruct installation of new construction. 
2. Completely remove stumps, roots, obstructions, and debris extending to a depth 

of 18 inches (450 mm) below exposed subgrade. 
3. Use only hand methods for grubbing within drip line of remaining trees. 

 

C. Fill depressions caused by clearing and grubbing operations with satisfactory soil mate-
rial, unless further excavation or earthwork is indicated. 
1. Place fill material in horizontal layers not exceeding 8-inch (200-mm) loose 

depth, and compact each layer to a density equal to adjacent original ground. 

3.4 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 
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B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling 

with underlying subsoil or other waste materials. 
1. Strip surface soil of unsuitable topsoil, including trash, debris, weeds, roots, and 

other waste materials. 

C. Stockpile topsoil materials away from edge of excavations without intermixing with sub-
soil.  Grade and shape stockpiles to drain surface water.  Cover to prevent windblown 
dust. 
1. Limit height of topsoil stockpiles to 72 inches (1800 mm). 
2. Do not stockpile topsoil within drip line of remaining trees. 
3. Stockpile surplus topsoil and allow for re-spreading deeper topsoil. 
4. Topsoil will be re-spread on site at direction of Engineer. 

3.5 DISPOSAL 

A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished ma-
terials, and waste materials, including trash and debris, and legally dispose of them off 
Owner's property. 

 

END OF SECTION  
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SECTION 02120 
SELECTIVE SITE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Provide all material, equipment and labor necessary to demolish and remove from the site 
those items noted on the drawings 

1.2 REFERENCES 

1. TxDOT Standard Specification Item 104 – Removing Concrete 
2. TxDOT Standard Specification Item 505 – Removing Stabilized Base & Asphalt 

Pavement 
3. TxDOT Standard Specification Item 305 – Salvaging, Hauling, & Stockpiling 

Reclaimable Asphalt Pavement 

1.3 INDUSTRY STANDARDS 

A. Related Work includes but is not limited to the following: 

1. OSHA Regulations. 

1.4 DESIGN REQUIREMENTS 

A. Existing utilities are to remain in place and operational until all utility relocations as 
shown on the plans have been constructed, inspected and approved by the Owner. 

B. Abandoned existing utilities which may be shown on the plans do not have to be 
removed from the site unless they conflict with new improvements.  If the existing 
utilities are to remain in place pressure grout those utilities remaining and located 
under new improvements in accordance with, as a minimum, City of San Antonio 
Standards and Specifications. 

1.5 BURNING 

A. The use of burning at the site for the disposal of materials, or as a method of 
demolition, will not be permitted. 

B. The accumulation of combustible debris in large quantities in one location will not 
be permitted.  Remove combustible material from the site on a daily basis. 

C. Do not allow combustible materials to accumulate which could result in an 
accidental fire. 

1.6 EXPLOSIVES 

A. The use of explosives in any form for any purpose on this site is prohibited. 
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1.7 HAZARDOUS CONDITIONS 

A. Exercise care to avoid leaving hazardous conditions on the site at the end of a work 
day.  If unavoidable, erect appropriate barricades, signs and take other necessary 
precautions to protect the public and passersby from these hazardous areas. 

B. Large accumulations of rubble which may shift shall be avoided. 

C. Remove rubble on a daily basis. 

1.8 CODES AND ORDINANCES 

A. Comply with all codes regarding demolition activities and disposal of materials.  
This shall include local, state and federal regulations as each jurisdiction is 
applicable. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 SURFACE FEATURES 

A. The Contractor is to install all erosion and sedimentation control features per the 
plans prior to any demolition activities. 

B. All existing surface features shown or not shown on the plans that exist and are in 
conflict with proposed new improvements shall be demolished prior to any other 
demolition activities.  Demolition shall be coordinated with the Owner. 

3.2 UTILITIES 

A. Site Preparation for coordination and protection requirements of existing utilities that are 
to remain active during construction. 

B. Notify Utility Owners' Representative to turn off affected utility services that are to be 
abandoned no less than 48 hours prior to starting demolition. 

C. Only the underground utility appurtenances (i.e. manholes, water meters, boxes, etc.) 
present at the surface shall be removed unless utility pipes and/or conduit are 
uncovered during excavation for buildings and other site improvements. 

D. Utility connections at the utility appurtenances shall be disconnected and capped and 
plugged with a minimum of six inches (6") of concrete completely around the utility 
connection. 

E. Wherever existing piping insulation is disturbed or removed, or new insulation is 
added, provide “asbestos free” self-adhesive on the outside of the final jacketing. 
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1. Signs shall have minimum ¾” high white lettering on blue background, equal 
to W.H. Brady Co., catalog #90293. 

3.3 DUST CONTROL 

A. Sprinkle debris, and use temporary enclosures as necessary to limit dust to the 
lowest practicable level. 

B. Do not use water to an extent that may cause flooding, contaminated runoff, or icing. 
 
3.4  DISPOSAL 

A. All materials noted to be removed and disposed of becomes the property of the 
Contractor.  All material shall be disposed of off-site in a legal manner.  The 
Contractor shall include in his work the careful transporting of debris so that no 
mud, dirt, gravel, lumber, nails, concrete or any other material is allowed to fall on 
public property or any other property other than the destination to which the 
removed materials are legally being transported.  In the event some materials fall on 
public property or other property the Contractor shall be responsible for damage 
caused and clean-up costs. 

 
3.5  BACKFILLING 

A. Backfill to existing ground level, foundation level of new construction, finish grades 
as shown on the drawings of subgrade elevation of new improvements. 

B. Backfill material and compaction shall conform to Section 31 23 00. 

C. Demolition debris as a backfill material shall not be used. 

3.6  SALVAGE 

A. Equipment and materials, including piping within the limits of demolition, unless 
otherwise specified, will become the property of the Contractor. 

 

END OF SECTION 
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Texas Department of Transportation Earthwork 

SECTION 02200 
EARTHWORK 

PART 1 - GENERAL 

1.1 SCOPE:  Provide complete earthwork including general excavation and excavation for structure; 
footing excavation; rough grading; fill and backfill and finish grading. 

1.2 SAMPLES:   Submit samples of materials as required below.  Samples of earth materials shall be 
delivered to job site in sufficient quantity necessary for testing laboratory to adequately 
investigate soil. 

1.3 BASIS FOR BIDS:   Materials at site are expected to be in accordance with materials indicated 
on logs and test holes included.  Bids shall be based on excavating and filling with materials 
encountered at site except where special fill or backfill materials are specified herein or indicated 
on Drawings.  No allowance or extra payments will be made by reason of variation in types of 
soil encountered or variations in their moisture contents.  Additional fill material required shall be 
furnished and included as a part of the work.  Removal of excess or objectionable materials shall 
be included as a part of the work. 

1.4 COORDINATION:  Coordinate excavation work with other trades for proper scheduling of work. 

PART 2 - PRODUCTS 

2.1 STOCKPILING:  Material cut from building areas which is suitable for backfilling may be stored 
on site to be distributed later.  Fill material required to be hauled in may be stockpiled at site until 
used, provided it is properly handled to prevent contamination with undesirable materials.  
Location of stockpiles shall be subject to approval of Architect.  Stockpile topsoil separate from 
excavated sub-soil. 

2.2 SURPLUS MATERIALS:  Excavated materials not to be used in fills and backfills on this project 
shall be removed from site immediately.  Materials containing rubbish, debris or rocks shall be 
removed. 

2.3 MATERIALS 

A. General Fill: Suitable existing excavated on-site dark brown clay soil free from vegetable 
matter, debris and other deleterious matter, unless otherwise noted 

B. Select Fill:  Beneath building shall consist of an inactive inert material having a 
maximum plasticity index (PI) of 4-15.  Submit samples for approval, complete with lab 
analysis of fill if requested by Architect. 

C. Top Soil:  Clean natural top soil free of vegetation, debris and other deleterious matter.  
Upper 6" of topsoil stripped may be used. 

D. Backfill:  Suitable existing excavated on site soil free from deleterious matter, unless 
noted otherwise. 
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E. Backfill:  (Walls and retaining walls):  Granular, free draining, cohesionless soil.  Submit 
samples and lab analysis for approval. 

F. Sub-Soil Drainage Pipe Backfill:  Washed pea gravel, well graded, 1/4" to 1/2" size, free 
of clay lumps, shale, or other materials which might disintegrate.  Submit samples for 
approval. 

G. Gravel Cushion under Walks and Concrete Paving Area: Select crushed gravel ranging 
from 1/4` to 1" in size shall be thoroughly wetted and compacted before concrete is 
placed. 

PART 3 - EXECUTION 

3.1 ROUGH GRADING:  Excavation and rough grading shall be made to lines and grades shown.  
Planting and Lawn areas shall be over cut to allow a layer of topsoil not less that 6" thick. 
Excavations shall be maintained to drain and shall be kept free of excess water.  Ponding of water 
on site will not be permitted.  Remove objectionable and excess materials from site when 
excavated. 

3.2 STRUCTURAL EXCAVATION 

A. Locate and mark all existing underground utilities and services before beginning 
structural excavation. 

B. Provide excavation for structures and footings, as required for construction, bracing and 
removal of forms.  Bottom of excavating shall be reasonable level.  Maintain excavations 
in as near their natural moisture condition as possible. 

3.3 SUB-SOIL DRAINAGE EXCAVATION:  Excavate or trench as required for sub-soil drainage 
pipes.  Trenches shall be sized and sloped as detailed. 

3.4 EXCAVATION BENEATH SLABS:  Beneath slabs on grades, excavate and remove light brown 
and black clay and silty clay soil. 

3.5 FILLING (OUTSIDE STRUCTURE):  Roughen and loosen filled areas before placing of fill 
material.  Spread suitable fill material in uniform layers over area not to exceed 6" thick 
compaction.  Wet and work materials as required for proper compaction and thoroughly mix.  
Compaction shall be by tamping rollers or by utilizing excavation equipment to spread and 
compact fill to a uniform density equal to natural density of material before excavating.  Areas 
adjacent to building, or where compacting equipment cannot work, shall be compacted with 
approved tampers.  Compact filled areas to lines and grades shown, with allowances for a final 
layer of topsoil at least 6" thick in lawn areas. 

END OF SECTION  
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PART 1

 
 

SECTION 02210 
GEOTECHNICAL DATA 

 - GENERAL 

1.1 INVESTIGATION 

A. Soil and Subsurface Investigations were conducted at the Site, the results of which are to 
be found in the report..  This Section 02210 Geotechnical Data is included for reference 
only. 

B. Plan of Borings and Log of Borings are attached. 

C. A copy of the full report is available at the Architect’s office for review. 

D. Bidders are urged to review the report, examine soils investigation data, and to make 
their own investigation of the site before bidding. 

PART 2

PART 3

 - PRODUCTS  (Not Used) 

 - EXECUTION  (Not Used) 
 
 

END OF SECTION 
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INTRODUCTION 
 
This Geotechnical Engineering Report presents the results of our geotechnical study for the 
proposed Maintenance Building in Edcouch, Texas.  Mr. Erlath Zuehl III, with Jaster-
Quintanilla San Antonio, LLP (JQSA), authorized our services on February 19, 2009 by 
signing Terracon Proposal No. G8808161, dated December 10, 2008.   
 
The purpose of this report is to describe the subsurface conditions observed at the borings 
drilled for this study, analyze and evaluate the test data, and provide recommendations with 
respect to: 

• Site, subgrade, and fill preparation; 

• Foundation depth and allowable bearing pressures; and 

• Pavements. 

 
PROJECT DESCRIPTION 
 
Based on the site plan provided by Mr. Erlath Zuehl III, with JQSA, we understand that the 
project will consist of the construction of a new building on a 5-acre lot located on the north 
side of E. Santa Rosa Avenue (SH 107), just east of Valencia Street, in Edcouch, Texas.  
The new single-story building will measure about 7,000 square feet (sf) in plan area. The 
existing structures will be demolished. Associated pavements consisting of parking areas 
and access ways are also planned at the site. A new fuel island is also planned. 
 
We anticipate maximum column loads to be less than 50 kips and a maximum floor slab 
pressure less than 500 psf.  We understand that a slab on grade is the preferred foundation 
system for the new building.  
 
 
SITE EXPLORATION PROCEDURES 

 
Field Exploration 
The subsurface conditions were evaluated by drilling seven borings at the project site. Four 
borings (B-1 through B-4) were drilled to depths of 25 feet each in the vicinity of the 
proposed building and fuel island areas. The remaining three borings (P-1 through P-3) 
were drilled to depths of about 10 feet each with the proposed pavement areas.  
 
The four-inch nominal diameter borings were drilled using conventional truck-mounted 
drilling equipment at the approximate locations shown on the Boring Location Plan (A-2) of 
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the Appendix. The borings were located by measuring from existing site features shown on 
the drawing provided to us without the use of surveying equipment. Boring depths were 
measured from the existing ground surface at the time of our field activities.  The boring 
elevations were not recorded. The Logs of Borings, presenting the subsurface soil 
descriptions, type of sampling used, and additional field data, is shown on Pages A-3 
through A-9 of the Appendix.  
 
Soil samples were recovered by means of Shelby tubes and the Standard Penetration Test 
(SPT) in general accordance with the appropriate ASTM standards. The SPT consists of 
measuring the number of blows (N-value) required for a 140-pound hammer free falling 30 
inches to drive a standard split-spoon sampler 12 inches into the subsurface material after 
being seated 6 inches. The sampling depths, penetration distances, and the N-values are 
reported on the boring logs. Samples were removed from samplers in the field, visually 
classified, and appropriately sealed in sample containers to preserve their in-situ moisture 
contents.  
 
Laboratory Testing 
Samples obtained during the field program were visually classified in the laboratory by a 
geotechnical engineer. A testing program was conducted on selected samples, as directed 
by the geotechnical engineer, to aid in classification and evaluation of engineering 
properties required for analyses. Soil classification and laboratory tests were performed in 
general accordance with the appropriate ASTM standards. Results of the laboratory tests 
are presented on the Logs of Borings, located in the Appendix, and are discussed in the 
following section.  
 
Sample Disposal 
All samples were returned to our laboratory in Pharr, Texas. Samples not tested in the 
laboratory will be stored for a period of 30 days subsequent to submittal of this report and 
will be discarded after this period, unless we are notified otherwise. 
 
 
SITE CONDITIONS 
 
The site is located on a 5-acre lot located on the north side of E. Santa Rosa Avenue (SH 
107), just east of Valencia Street, in Edcouch, Texas.  The site currently consists of two 
offices and a warehouse composing the existing TxDOT facility and associated pavements.  
Asphalt paving exists at the property. Vegetation generally consists of some trees at the 
front of the property. 
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SUBSURFACE CONDITIONS 
 
Area Geology 
The site is located on the Lissie Formation of the Pleistocene Period of the Quaternary Age. 
The soils are mostly composed of clay, silt, sand, gravel and caliche. The soils are gray to 
brown to pale yellow in color. The gravel is mainly siliceous and locally cemented by and 
interbedded with sandy caliche. The caliche is massive to nodular. The surface is 
characterized by many undrained circular to irregular depressions, by relic clay dunes, and 
by stabilized northwest-trending longitudinal dunes. 
 
Soil Conditions 
Our generalization of the subsurface stratigraphy within the project limits, as interpreted from 
the data obtained during our field exploration activities and laboratory testing program, is as 
follows: 
 

Stratum Range in Depth, 
feet*

Stratum Description and Classification

 0 – ½ 1½ to 2 inches Hot Mix Asphaltic Concrete, 3 to 4 
inches base material 

I ½ – 18 SANDY CLAY (CL); dark brown to light tan and gray; 
medium stiff to very stiff.  With “Fill” features to 2 feet. 

II 13 – 22 CLAYEY SAND (SC); light reddish-tan; loose to 
medium dense. Encountered only in borings B-1 
through B-4. 

III 22 – 25 SILTY CLAY (CL); brown and reddish-brown; medium 
dense to very dense. Encountered only in borings B-1 
through B-4. 

The strata thicknesses and depths to interfaces are approximate. Our 
measurements are referenced from the ground surface at the time of our drilling 
activities. Subsurface conditions may vary away from the boring locations. 

 

Hot Mix Asphaltic Concrete (HMAC) followed by base material were encountered in all borings 
as indicated in the boring logs found in the Appendix. 
 
The Stratum I Sandy Clay (CL) soils have measured plasticity indices of 13 to 31 percent.  
These soils are anticipated to undergo low to high volumetric change due to moisture 
variation.  In-situ moisture contents ranged from 14 to 24 percent, which is about 2 percent 
to 10 percent above their respective plastic limits. These Sandy Clay (CL) soils generally 
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exhibit a medium stiff to hard relative consistency based on pocket penetrometer readings of 
0.5 to 4.5 tons per square foot (tsf) and compressive strengths of 1.0 to 4.1 tsf. 
 
The Stratum II Clayey Sand (SC) soils are not expected to undergo significant volumetric 
changes as a result of fluctuations in moisture content due to their granular nature as 
indicated by 21 to 37 percent of the soils passing the No. 200 sieve. In-situ moisture 
contents ranged from 19 to 25 percent. These Clayey Sand (SC) soils generally exhibit a 
loose to medium dense relative density based on Standard Penetration Tests (SPT) N-
values of 9 to 14 blows per foot of penetration. 
 
The Stratum III Silty Clay (CL) soils have measured plasticity indices of 11 to 17 percent.  
These soils are anticipated to undergo low volumetric change due to moisture variation.  In-
situ moisture contents range from 19 to 20, which is about 5 to 7 percent above their 
respective plastic limits. These Silty Clay (CL) soils generally exhibit a stiff to very stiff 
relative consistency based on SPT N-values of 16 to 21 blows per foot. 
 
Groundwater Conditions 
The borings were advanced using dry drilling techniques to their termination depths in an 
effort to evaluate groundwater levels at the time of our investigation. Subsurface water was 
encountered during the drilling operations. After 24 hours, the bore holes had caved and 
subsequent subsurface water levels were not able to be obtained. The depths to which 
subsurface water and cave-in were encountered are presented in the table below. The 
borings were backfilled with soil cuttings after the drilling and subsurface water monitoring 
operations were completed.  Subsurface water was not encountered in the shallow 
pavement borings. 
 

 *Depth of Subsurface Water, feet  

Boring No. Initial, ft Cave-In, ft

B-1 17 13½ 

B-2 18 14 

B-3 18 16 

B-4 18 16½  

* The subsurface water and sloughing depths are based on measurements 
referenced from the ground surface at the time of our drilling activities 
and after the completion of our drilling operations. Subsurface water 
levels and cave-in depths have been rounded to the nearest half-foot. 

 
It should be noted that short-term field observations generally do not permit an accurate 
evaluation of the subsurface water levels in this general area. Subsurface water levels are 
influenced by seasonal and climatic conditions, which generally result in fluctuations in the 
elevation of the subsurface water level over time. Therefore, the foundation contractor 
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should check the subsurface water conditions just prior to foundation excavation activities. 
Specific information concerning subsurface water is noted on each boring log presented in 
Appendix A of this report. 
 
 
ENGINEERING RECOMMENDATIONS 
 
The following recommendations are based upon the data obtained in our field and laboratory 
programs, project information provided to us and on our experience with similar subsurface and 
site conditions. 
 
Geotechnical Considerations 
Grade changes for the proposed site were not provided to us at the time of this report. 
However, based on the existing topography, we anticipate that grade will be raised no less 
than 1 foot in the building area for drainage purposes. 
 
The site appears suitable for the proposed construction.  However, fill features were 
encountered in some borings drilled at the site.  It is our opinion that the existing fill material 
is not suitable for supporting the proposed building, and will require complete removal, 
which can be achieved by overexcavating about 2 feet within the proposed building area. 
 
Moderately expansive soils are present at the site.  This report provides recommendations 
to help mitigate the effects of soil shrinkage and expansion. However, even if these 
procedures are followed, some movement and at least minor cracking in the structures 
should be anticipated. The severity of cracking and other cosmetic damage such as uneven 
floor slabs will probably increase if any modification of the site results in excessive wetting or 
drying of the expansive soils. Eliminating the risk of movement and cosmetic distress may 
not be feasible, but it may be possible to further reduce the risk of movement if significantly 
more expensive measures are used during construction. Some of these options are 
discussed in this report such as in the Earthwork section of this report. We would be 
pleased to discuss other construction alternatives that could further reduce the potential for 
movement with you upon request. 
 
Recommendations regarding foundations and other issues related to the geotechnical aspects 
of the project are presented in the following sections. 
 
Foundation Systems 
Based upon the subsurface conditions observed, it is our opinion that a monolithic slab and 
grade beam foundation system would be appropriate to support the proposed structure, 
provided the subgrade soils are prepared as outlined in this report. Spread footings may 
also be utilized to support for areas of concentrated loads. Recommendations for a slab 
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foundation system and spread footings, along with other geotechnical considerations for this 
project, are included in the following subsections. 
 
Site Preparation 
Site preparation for the proposed project should include removing existing structures, 
vegetation, loose topsoil and other unsuitable materials encountered on-site. Additional 
excavation as required for site improvement and described herein should be performed. The 
depressions or excavations created should be cleaned of loose material and backfilled as 
outlined in the following paragraphs. The building pad should be constructed as discussed 
herein and in the Earthwork section of this report. 
 
Slab Foundation 
A slab foundation system may be utilized to support the proposed structure provided the 
subgrade for the building area is prepared in accordance with the recommendations 
contained herein. Atterberg Limit tests indicate that the soils present at the site generally 
exhibit low to high expansion potential. Using Texas Department of Transportation (TxDOT) 
Method TEX-124-E, we estimate that the soils exhibit a Potential Vertical Rise (PVR) of 
about 1½ inches in their present condition.  Foundation movements on the order of 1 inch or 
less may be considered to be within acceptable structural tolerances. Preparing the site as 
described in the Earthwork section of this report and limiting applied load to the bearing 
capacities provided assist in maintaining 1 inch or less of settlement. 
 
Provided that at least 2 feet of existing soil with fill features are removed from the building 
area and that select fill is used to complete the building pad to about 1 foot above existing 
grade, the foundation design parameters provided below may be used. The building area is 
defined as the area that includes the building footprint and extends at least 3 feet 
horizontally beyond the building perimeter including any adjacent sidewalks and patios. This 
option should result in a minimum of 3 feet of select fill beneath the building slab. 
 
The foundation design parameters presented below are based on the criteria published by 
the Prestressed Concrete Institute (PCI), the Building Research Advisory Board (BRAB) and 
the Post-Tensioning Institute (PTI). These are essentially empirical design methods and the 
recommended design parameters are based on our understanding of the proposed project, 
our interpretation of the information and data collected as a part of this study, our area 
experience, and the criteria published in the PCI, BRAB, and PTI design manuals. The slab-
on-grade foundation may be designed using the following parameters provided the 
subgrade is prepared as discussed in the Earthwork section of the report: 
 

1. Select Fill Pad: At least 3 feet of moisture conditioned and compacted select 
fill overlying 6 inches of moisture conditioned and compacted subgrade 
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2. Estimated PVR: about 1 inch  
 
3. Climatic Rating: 15 
 
4. Design Plasticity Index: 25 
 
5. Soil Support Index: 0.90 
 
6. Minimum perimeter grade beam embedment depth: 24 inches below final 

exterior grade 
 
7. Allowable Bearing Capacity for soils that are properly prepared as discussed 

herein: 
Dead Load Plus Sustained Live Load: 2,000 psf 
Total Net Load: 3,000 psf 
 

Based upon the above recommendations, the grade beams of the slab-on-grade foundation 
may bear within the native soils or properly compacted select fill, provided that the building 
pad and subgrade soils are prepared as outlined in the Earthwork section of the report. The 
grade beams may be thickened and widened where necessary to support column loads.  
 
We recommend that the foundation grade beams be not less than 24 inches below final 
exterior grade.  If the grade beams are to extend below this depth, Terracon should be 
contacted so that the allowable bearing capacities presented above can be revised. This 
recommendation is for proper development of bearing capacity for the continuous beam 
sections of the foundation system, and to reduce the potential for water to migrate beneath 
the foundation. This recommendation is not based on structural considerations. Grade beam 
depths should be properly evaluated and designed by the structural engineer. The grade 
beams or slab portions may be thickened and widened to serve as spread footings at 
concentrated load areas. 
 
The slab-on-grade foundation system should be designed to tolerate the anticipated soil 
movement and provide satisfactory support to the proposed building. The foundations 
should have adequate exterior and interior grade beams to provide sufficient rigidity to the 
foundation system such that the slab deflections that result are considered tolerable to the 
supported building. 
 
Post construction settlements for the described slab-on-grade foundation system should be 
about 1 inch or less, provided that the subgrade soils are prepared as outlined herein and 
that the select fill is properly placed and compacted in accordance with the 
recommendations contained in this report. Settlement response of the foundation system is 
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expected to be influenced more by the quality of construction and fill placement than by soil-
structure interaction.  
 
Slab Foundation Construction  
Excavations for the slab-on-grade foundation should be performed with equipment capable 
of providing a relatively clean bearing area. The bottom 6 inches of the foundation 
excavations should be performed using a smooth-toothed excavation bucket or hand labor. 
The excavations should be neatly excavated and properly formed. Debris in the bottom of 
the excavations should be removed prior to steel placement. If neat excavation is not 
possible, the foundation should be overexcavated and formed. All loose materials should be 
removed from the overexcavated areas and filled with lean concrete or flowable fill (ACI-
229R).  
 
Water should not be allowed to infiltrate foundation excavations. To reduce the potential for 
groundwater seepage into the excavations and to minimize disturbance to the bearing area, 
we recommend that steel and concrete be placed as soon as possible after the excavations 
are completed and properly cleaned. The bearing surface of the grade beams should be 
evaluated immediately prior to placing concrete. 
 
Spread Footings 
Spread footings may also be used at areas of concentrated loads. The individual footings 
should bear no shallower than 3 feet below final site grade. The footings should be designed 
for a total load net bearing pressure of 3,000 psf or a dead load net bearing pressure of 
2,000 psf, whichever results in a larger bearing surface. 

 
The spread footings can provide some uplift resistance for those structures subjected to 
wind or other induced structural loading. The uplift resistance of a spread footing may be 
computed using the effective weight of the soil above the spread footing along with the 
weight of the spread footing and structure. A soil unit weight of 100 pcf may be assumed for 
the on-site soils placed above the footing, provided the fill is properly compacted. 
 
These design soil criteria are for single, isolated spread footings. Footings on different levels 
should be placed such that a downward 1(V):2(H) projection from the leading edge of the 
upper footing passes below the adjacent, deeper foundation unit. All footings should be 
located such that their edge-to-edge spacing is at least 25 percent of the width of the largest 
footing involved. If a closer footing spacing is necessary, we should be contacted to 
evaluate if the single footing capacity is still valid or if a reduction in the single footing 
capacity is necessary due to the close foundation spacing. The final footing layout should be 
reviewed by the Geotechnical Engineer. 
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Settlements should be about 1 inch or less for properly designed and installed spread 
footing foundations. Settlement of spread footings will be more sensitive to installation 
techniques than to soil-structure interaction.  
 
Spread Footing Foundation Construction 
Spread footing foundations should be neatly excavated. Excavation should be accomplished 
with a smooth-mouthed bucket. If a toothed bucket is used, excavation with this bucket 
should be stopped 6 inches above the final bearing surface and the excavation completed 
with a smooth-mouthed bucket or by hand labor. If neat excavation is not possible then the 
foundation should be overexcavated and formed. All loose materials should be removed 
from the overexcavated areas and filled with lean concrete or compacted cement stabilized 
sand (two sacks cement to one cubic yard of sand) or flowable fill (ACI 229R).   
 
Steel should be placed and the foundation poured the same day of excavation. If not, a seal 
slab consisting of lean concrete should be poured to protect the exposed foundation soils. 
The bearing surface should be excavated with a slight slope to create an internal sump for 
runoff water collection and removal. If surface runoff water in excess of 2 inches 
accumulates at the bottom of the excavation, it should be pumped out prior to concrete 
placement. Under no circumstances should water be allowed to adversely affect the quality 
of the bearing surface. 
 
If the spread footing is buried, backfill above the foundation may be the excavated on-site 
soils or select fill soils. Backfill soils should be compacted to at least 95 percent of the 
maximum dry density as determined by the standard moisture/density test (ASTM D 698) at 
moisture contents above the optimum moisture content.  The backfill should be placed in 
thin, loose lifts not to exceed 8 inches, with compacted thickness not to exceed 6 inches. 
 
Foundation Construction Monitoring 
The performance of the foundation system for the proposed structure will be highly 
dependent upon the quality of construction. Thus, we recommend that the subgrade and fill 
compaction and foundation installation be monitored full time by an experienced Terracon 
soil technician under the direction of our geotechnical engineer. During foundation 
installation, the bottom of the foundation excavation should be monitored to evaluate the 
subgrade. 
 
Pavement Construction 
We anticipate that the pavement subgrade will generally consist of on-site soils and/or select 
fill, depending on the final grading plan. The pavement subgrade areas should be prepared 
as discussed in the Earthwork section. Chemical (cement) treatment is recommended to 
increase the supporting value of the subgrade soils.  
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Once the subgrade is properly prepared both flexible pavement (consisting of asphalt and 
base material) and reinforced concrete pavement systems may be considered for this 
project. Detailed traffic loads and frequencies were not available at the time of preparation of 
this report. However, it is anticipated that traffic will consist primarily of passenger vehicles 
in the parking areas and passenger vehicles combined with garbage trucks and occasional 
large multi-axle delivery trucks in driveways. 
 
Listed below are pavement component thicknesses, which may be used as a guide for 
pavement systems at the site. It should be noted that these systems were derived based on 
general characterization of the subgrade. No specific testing (such as CBR tests, resilient 
modulus tests, etc.) was performed for this project to evaluate the support characteristics of 
the subgrade.  Design and construction of Portland Cement Concrete (PCC) pavements 
should be performed in accordance with ACI 330 “Guide for Design and Construction of 
PCC Parking Lots”. 
 
 
 

FLEXIBLE PAVEMENT SYSTEM 
Material Thickness, inches 

  
With Modified 

Subgrade 

 
Without Modified 

Subgrade 

Component 
Parking 
Areas 

Drive 
Ways 

Parking 
Areas 

Drive 
Ways 

HMAC, Type C surface or Type D 
Granular Base Course 
Modified Subgrade 
Moisture Conditioned Subgrade 

2.0 
8.0 
6.0 

YES 

2.5 
9.0 
6.0 

YES 

2.5 
10.0 
--- 
8.0 

3.0 
11.0 
--- 
8.0 

 
 

 
RIGID PAVEMENT SYSTEM 
Material Thickness, inches 

  
With Modified  

Subgrade 

 
Without Modified 

Subgrade 

Component 
Parking 
Areas 

Drive 
Ways 

Parking 
Areas 

Drive 
Ways 

Reinforced Concrete 
Modified Subgrade 
Moisture Conditioned Subgrade 

5.0 
8.0 

YES 

6.0 
8.0 

YES 

5.5 
--- 
8.0 

6.5 
--- 
8.0 

 
We recommend that waste dumpster areas be constructed of 7 inches of reinforced 
concrete. The concrete pad areas should be designed so that the vehicle wheels of the 
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collection truck are supported on the concrete while the dumpster is being lifted. Dumpster 
areas that are not designed in this manner often experience localized failures due to large 
wheel loading imposed during waste collection. 
 
Reinforcing Steel: #3 bars spaced at 12 inches or #4 bars spaced at 18 inches 

on centers in both directions. 
 
Control Joint Spacing: Maximum of 12 feet. If sawcut, control joints should be cut 

within 6 to 12 hours of concrete placement. 
 
Expansion Joint Spacing: ACI recommendations indicate that regularly spaced 

expansion joints may be deleted from concrete pavements. 
Therefore, the installation of expansion joints is optional and 
should be evaluated by the design team. 

 
Dowels at Expansion Joints: ¾ inch bars, 18 inches in length, with one end treated to slip, 

spaced at 12 inches on centers at each joint. 
 
Presented below are our recommended material requirements for the various pavement 
sections. 
 
Hot Mix Asphaltic Concrete Surface Course - The asphaltic concrete surface course should 
be plant mixed, hot laid Type D (Fine Graded Surface Course) meeting the specifications 
requirements in TxDOT Item 340. Specific criteria for the job specifications should include 
compaction to within an air void range of 5 to 9 percent calculated using the maximum 
theoretical gravity mix measured by TxDOT Tex-227-F. The asphalt cement content by 
percent of total mixture weight should fall within a tolerance of ± 0.5 percent asphalt cement 
from the job mix design. 
 
Reinforced Concrete Pavement - The materials and properties of reinforced concrete shall 
meet applicable requirements in the ACI Manual of Concrete Practice. The Portland cement 
concrete mix should have a minimum 28 day compressive strength of 3,500 pounds per 
square inch (psi).  
 
Base Material - Base material should be composed of crushed limestone or crushed 
concrete meeting the requirements of TxDOT Item 247, Type A or D, Grades 1 to 3.  The 
base should be compacted to a minimum of 95 percent of the maximum dry density as 
determined by the Modified Effort (ASTM D 1557) within 2 percent of optimum moisture. 
 
As an alternate to the Type A base, a gravel base material composed of crushed or 
uncrushed gravel meeting all of the requirements of 2004 TxDOT Item 247, Type B or C, 
Grade 1 or 2 including triaxial strength may be used.  The gravel base material should be 
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compacted to at least 95 percent of the maximum dry density as determined by the modified 
moisture-density relationship (ASTM D 1557) at moisture contents within 2 percent of 
optimum moisture optimum moisture content.  If it is necessary to use additives to the 
material to meet these criteria, the amount of additive should be limited so as not to create a 
rigid base layer that has a tendency to dry, shrink, and crack. 
 
Modified Subgrade - The on-site surficial soils may be treated in accordance with the 
TxDOT 2004 Standard Specifications Item 260. The pulverization, mixing and curing of the 
treated subgrade is of particular importance in these sandy soils. The appropriate amount of 
modifier should be determined for subgrade soils by conducting laboratory tests just prior to 
construction. For estimation and planning purposes we estimate that about 4 percent 
modifier for on-site surficial soils can be used.  The modified subgrade should be compacted 
to a minimum of 95 percent of the Standard Effort (ASTM D 698) maximum dry density at a 
moisture content above the optimum moisture content. The subgrade is not suitable for 
heavy construction traffic prior to paving. 
 
Re-Use of Existing Asphaltic Concrete and Base Material in Proposed Pavement Areas 
All borings were drilled within existing paved areas. We anticipate that the reuse of the 
existing asphaltic concrete and base material in proposed pavement areas may be desired.  
The existing asphaltic concrete/base material may be considered for reuse as a subbase in 
new pavement sections provided the subbase is properly processed as stated below.  
 
To incorporate the existing asphalt into the subbase, the asphalt should be properly 
pulverized to reduce the maximum particle size to 2 inches or less, with the resulting mix of 
asphalt and base exhibiting a uniform gradation. (The gradation should be reviewed by 
Terracon for proper grain size distribution.) The asphalt should be thoroughly mixed with the 
underlying base for a minimum depth of 3 to 4 inches (deeper in areas where the asphalt is 
thicker) such that a uniform blend of asphalt particles and base material results). Care 
should be exercised to prevent mixture of the underlying clay subgrade with the base during 
the mixing operations. When removing the existing asphalt/base mixture for reuse, extreme 
care should be taken to avoid mixing of the asphalt/base with the underlying clay subgrade. 
Such mixing will likely render the material unsuitable for reuse as subbase. 
 
The subbase should be compacted to at least 95 percent of the ASTM D 698 maximum dry 
density to within 2 percent of the optimum moisture content. If the existing asphalt is pulverized 
and incorporated into the subbase, field density tests with a nuclear-density gauge will be 
difficult (due to variations in the asphalt/base mix and the fact that nuclear density gauges 
interpret hydrocarbons in the asphalt as containing moisture) and a specialized program of 
checking for proper compaction in the field will likely be required.  
 
If the existing asphaltic concrete is planned to be utilized as part of the subbase, we 
recommend that the Contractor’s proposed pulverizing and mixing operations be reviewed 
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by Terracon to check that they parallel the recommendations in this report. It would be 
highly beneficial to perform pulverization and mixing of a test section prior to actual 
construction to verify that the Contractor’s proposed methods will meet the intentions 
indicated herein. 
 
It is important that proper perimeter drainage be provided so that infiltration of surface water 
from unpaved areas surrounding the pavement is reduced, or if this is not possible, curbs 
should extend through the base and into the subgrade for a depth of at least 4 inches. A 
sealant compatible to both asphalt and concrete should be provided at concrete-asphalt 
interfaces. We should note that post-construction subgrade movements and some cracking 
of the asphaltic pavements is not uncommon for subgrade conditions such as those 
observed at this site. Although chemical treatment will help to reduce such 
movement/cracking, it cannot be economically eliminated. 
 
Related civil design factors such as subgrade drainage, shoulder support, cross-sectional 
configurations, surface elevations and environmental factors which will significantly affect 
the service life must be included in the preparation of the construction drawings and 
specifications. Normal periodic maintenance will be required. 
 
Earthwork  
We recognize the uncertainty of knowing what will be encountered during site excavation as 
a result of the existing structures, or previous underground construction. Any debris, 
foundations or utilities that are present within recommended cut or fill zones must be 
removed. If these elements are below any cut/fill, they may remain in place provided they do 
not interfere with the building foundation system. However, if the utility is a sewer line, we 
recommend that it be filled with a cementitious grout material as part of the abandonment.  
 
Construction areas should be stripped of existing structures and foundations, all vegetation, 
organics, loose topsoil, and other unsuitable surface materials. The exposed soil subgrade 
area should be proofrolled with a 15-ton roller or loaded dump truck to detect weak areas. 
Weak areas detected during proofrolling, as well as zones of fill containing organics or 
debris, should be removed and replaced with select fill or soils exhibiting similar 
classification, moisture content, and density as the adjacent in-situ soils. Proofrolling and 
removal of organics should be performed under the direct supervision of the geotechnical 
engineer or his representative. 
 
Subsequent to proofrolling, and just prior to placement of remaining fill material, the exposed 
subgrade within these areas should be evaluated for moisture and density. The subgrade 
soils should have moisture contents above the optimum moisture content, and have an in-
place dry density of at least 95 percent of the Standard Effort (ASTM D 698) maximum dry 
density of the in-situ soils. If the moisture or density does not meet the above criteria, the 
subgrade should be scarified to a minimum depth of 8 inches, moisture adjusted to above 
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the optimum moisture content, and compacted to at least 95 percent of the Standard Effort 
(ASTM D 698) maximum dry density. 
 
We understand that some grade adjustments may be required at the site. Grade 
adjustments for the site should be accomplished with select fill, at least 6 inches, composed 
of clean, sandy clay with a plasticity index ranging between 7 and 20 percent. The top 6 
inches of the construction areas (above the existing grades) can be constructed using a 
select fill consisting of non-expansive inert material comprised of clayey sand, clayey gravel, 
caliche or crushed limestone base material. The clayey gravel materials should meet the 
gradation requirements of Item 247, Type B, Grades 1 through 3 as specified in the 2004 
TxDOT Standard Specifications Manual. Crushed limestone material should meet the 
requirements of 2004 TxDOT Item 247, Type A, Grades 1 through 3. The select fill materials 
should be free of organic material and debris, and should not contain stones larger than 2 
inches in the maximum dimension. 
 
Select fill should be placed on prepared surfaces in lifts not to exceed 8 inches loose 
measure, with compacted thickness not to exceed 6 inches. Select fill should be compacted 
to at least 95 percent of the Standard Effort (ASTM D 698) maximum dry density above the 
optimum moisture content. 
 
Prior to any filling operations, samples of the proposed borrow materials should be obtained 
for laboratory moisture-density testing. The tests will provide a basis for evaluation of fill 
compaction by in-place density testing. A qualified soil technician should perform sufficient 
in-place density tests during the filling operations to evaluate that proper levels of 
compaction, including dry unit weight and moisture content, are being attained. 
 
Use of Concrete, Concrete Block, and Brick Demolition Debris for Engineered Fill  
 
The existing structures will be demolished to make room for the proposed structures. The 
demolition process will result in Portland cement concrete, concrete block, and brick rubble. 
Keeping these materials reasonably well-segregated during the demolition process will 
assist in reusing these materials on site. 
 
The Portland cement concrete rubble and concrete block can be used for engineered fill in 
both structural and non-structural areas. These materials must be processed to create a 
well-graded material with a top size of 2-inches. The brick can be used in non-structural 
areas provided it is also processed to create a well-graded material with a top size of 2-
inches. 
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Wet Weather Considerations  
 
Construction following wet weather periods will likely encounter difficulties due to the wet or 
soft surface soils becoming a general hindrance to equipment due to rutting and pumping of 
the soil surface. If the subgrade cannot be adequately compacted to minimum densities as 
described above, one of the following measures will be required: 1) removal and 
replacement with select fill, 2) chemical treatment of the soil to dry and increase the stability 
of the subgrade, or 3) drying by natural means if the schedule allows. In our experience with 
similar soils in this area, it is our opinion that chemical treatment is the most efficient and 
effective method to increase the supporting value of wet and weak subgrade. Terracon 
should be contacted for additional recommendations if chemical treatment of the soils is 
needed. 
 
Drainage 
It is important that positive drainage be established during construction such that water will 
not pond around the building sites during or following the construction period. Water 
permitted to pond next to the buildings can result in greater soil movements than those 
discussed in this report. These greater movements can result in unacceptable differential 
floor slab movements, cracked slabs and walls, and roof leaks. Estimated movements 
described in this report are based on effective drainage for the life of the structure and 
cannot be relied upon if effective drainage is not maintained.  
 
Exposed ground should be sloped at a minimum 5 percent away from the building for at 
least 10 feet beyond the perimeter of the building. After building construction and 
landscaping, we recommend verifying final grades to document that effective drainage has 
been achieved.  Grades around the structures should also be periodically inspected and 
adjusted as necessary, as part of the structure’s maintenance program.  
 
Where paving or flatwork abuts the structure, care should be taken that the joint is properly 
sealed and maintained. Roof drains should discharge on pavement or be extended away 
from the structure, and ideally should discharge to storm sewers by closed pipe. 
 
The building subgrade should be sealed against water intrusion along trenches and conduits 
created for utility access under the building. The upper portion of utility excavations should 
also be backfilled with properly compacted clayey soils to minimize infiltration of surface 
water. A clay “plug” should be provided in the trench on the exterior of the building to 
prevent water from gaining access along the trench to the subgrade beneath the structure.  
 
Existing Trees 
Medium sized trees are located at the site.  These trees may be within the construction 
limits of the planned structure.  There are concerns regarding the location of existing trees 
or any recently cleared trees in the immediate vicinity of any planned facilities. Based on the 
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present layout of the planned facilities and the location of the existing trees in the area, it is 
our opinion there is a moderate potential for structural distress to the planned structures in 
the future, due to the trees and tree root systems, if the trees and root systems are not 
removed or corrective measures are not taken. 
 
Structural distress can be caused by existing trees and vegetation if the root systems extend 
under the planned buildings.  The potential distress to the structures can be caused in 
several ways which may include one or more of the following: 

• Settlement beneath the foundations due to decay of the tree roots should the 
trees die or be cut down. 

• Uplift forces on the grade beams due to growth of the tree roots pushing up 
on the foundation system.  Concrete sidewalks are very susceptible to this 
type of distress. 

• Volume reduction or shrinkage of the subsurface soils due to loss of moisture 
content from the tree root systems adjacent to and beneath the buildings 
which may cause settlement. 

 
Solutions to this situation may include the following: 

• Remove (cut down) the trees, grub the roots as completely as possible and 
replace the area of soil and roots with select fill; 

• Strengthening the grade beams by increasing the size, and/or placing 
additional reinforcement in the grade beams and slab in the area of the trees; 

• Underpinning the foundations by supporting the grade beams bearing below 
the root system; 

• Cutting the roots extending under the buildings to prevent moisture loss and 
installing a root barrier to retard future growth of roots under the buildings.  
Grub the cut roots as completely as possible. Depending on the size and 
density of the existing root system left in place, this may cause future 
settlement due to the eventual decay of the roots. However, this may take 5 
to 10 years; or  

• Leave the trees in place but construct a “cut off wall” or “root barrier” between 
the buildings and trees. The cut off wall should be at least 12 inches in width 
and a minimum of 5 feet deep.  However, the actual depth should be based 
on the type of root system the tree has, i.e., shallow or deep root, etc. A 
landscape consultant should be retained to assess this situation. If the tree 
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has a shallow root system, the 5 foot cut off wall depth should be adequate. 
The cut off wall may need to extend deeper than 5 feet if the roots are deep. 
In addition, a controlled watering program will need to be developed so the 
tree root systems maintain a good water balance, thus the root systems will 
not want to extract moisture from beneath the buildings. 

 
 
GENERAL COMMENTS  
 
Terracon should be retained to review the final design plans and specifications so 
comments can be made regarding interpretation and implementation of our geotechnical 
recommendations in the design and specifications. Terracon also should be retained to 
provide testing and observation during excavation, grading, foundation and construction 
phases of the project. 
 
The analysis and recommendations presented in this report are based upon the data 
obtained from the borings performed at the indicated locations and from other information 
discussed in this report. This report does not reflect variations that may occur between 
borings, across the site, or due to the modifying effects of weather. The nature and extent of 
such variations may not become evident until during or after construction. If variations 
appear, we should be immediately notified so that further evaluation and supplemental 
recommendations can be provided. 
 
The scope of services for this project does not include either specifically or by implication 
any environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or 
identification or prevention of pollutants, hazardous materials or conditions. If the owner is 
concerned about the potential for such contamination or pollution, other studies should be 
undertaken. 
 
This report has been prepared for the exclusive use of our client for specific application to 
the project discussed and has been prepared in accordance with generally accepted 
geotechnical engineering practices. No warranties, either express or implied, are intended or 
made. Site safety, excavation support, and dewatering requirements are the responsibility of 
others. In the event that changes in the nature, design, or location of the project as outlined 
in this report are planned, the conclusions and recommendations contained in this report 
shall not be considered valid unless Terracon reviews the changes and either verifies or 
modifies the conclusions of this report in writing. 
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activities. The boring was backfilled with cuttings after completion drilling activities.
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WATER LEVEL OBSERVATIONS, FEET

STRATIFICATION LINES REPRESENT APPROXIMATE
BOUNDARIES BETWEEN SOIL AND ROCK TYPES. IN SITU,
THE TRANSITION BETWEEN STRATA MAY BE MORE
GRADUAL.

Dry augered from 0 to 10 feet. Subsurface water was not encountered during drilling
activities. The boring was backfilled with cuttings after completion drilling activities.
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Driveway - West Entrance
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UNIFIED SOIL CLASSIFICATION SYSTEM 
Criteria for Assigning Group Symbols and Group Names Using Laboratory TestsA Soil Classification 

 Group 
Symbol 

 
Group NameB

Cu ≥ 4 and 1 ≤ Cc ≤ 3E GW Well-graded gravelFClean Gravels  
Less than 5% finesC

Cu < 4 and/or 1 > Cc > 3E GP Poorly graded gravelF

Fines classify as ML or MH  GM Silty gravelF,G, H

Coarse Grained Soils 

More than 50% retained 

on No. 200 sieve 

Gravels 
More than 50% of coarse 
fraction retained on 
No. 4 sieve Gravels with Fines    More 

than 12% finesC

Fines classify as CL or CH GC Clayey gravelF,G,H

Cu ≥ 6 and 1 ≤ Cc ≤ 3E SW Well-graded sandIClean Sands  
Less than 5% finesD

Cu < 6 and/or 1 > Cc > 3E SP Poorly graded sandI

Fines classify as ML or MH SM Silty sandG,H,I

 Sands  
50% or more of coarse  
fraction passes  
No. 4 sieve Sands with Fines  

More than 12% finesD

Fines Classify as CL or CH SC Clayey sandG,H,I

PI > 7 and plots on or above “A” lineJ CL Lean clayK,L,MSilts and Clays 
Liquid limit less than 50 

inorganic 

PI < 4 or plots below “A” lineJ ML SiltK,L,M

Liquid limit - oven dried Organic clayK,L,M,N

Fine-Grained Soils  
50% or more passes the 
No. 200 sieve 

 organic 

Liquid limit - not dried 
< 0.75 OL 

Organic siltK,L,M,O

 inorganic PI plots on or above “A” line CH Fat clayK,L,M

 

Silts and Clays          
Liquid limit 50 or more  

 PI plots below “A” line MH Elastic SiltK,L,M

Liquid limit - oven dried Organic clayK,L,M,P  organic 

Liquid limit - not dried 
< 0.75 OH 

Organic siltK,L,M,Q

Highly organic soils Primarily organic matter, dark in color, and organic odor PT Peat 

 

A Based on the material passing the 3-in. (75-mm) sieve 
B If field sample contained cobbles or boulders, or both, add “with cobbles 

or boulders, or both” to group name. 
C Gravels with 5 to 12% fines require dual symbols:  GW-GM well-graded 

gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly 
graded gravel with silt, GP-GC poorly graded gravel with clay. 

D Sands with 5 to 12% fines require dual symbols:  SW-SM well-graded 
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded 
sand with silt, SP-SC poorly graded sand with clay 

E Cu = D60/D10     Cc = 
6010

2
30

DxD
)(D  

F If soil contains ≥ 15% sand, add “with sand” to group name. 
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM. 

 

HIf fines are organic, add “with organic fines” to group name. 
I If soil contains ≥ 15% gravel, add “with gravel” to group name. 
J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay. 
K If soil contains 15 to 29% plus No. 200, add “with sand” or “with 

gravel,” whichever is predominant. 
L If soil contains ≥ 30% plus No. 200 predominantly sand, add 

“sandy” to group name. 
M If soil contains ≥ 30% plus No. 200, predominantly gravel, add 

“gravelly” to group name. 
N PI ≥ 4 and plots on or above “A” line. 
O PI < 4 or plots below “A” line. 
P PI plots on or above “A” line. 
Q PI plots below “A” line. 
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GENERAL NOTES 

  DRILLING & SAMPLING SYMBOLS: 
  SS: Split Spoon - 1-3/8" I.D., 2" O.D., unless otherwise noted HS: Hollow Stem Auger 
  ST: Thin-Walled Tube - 2" O.D., unless otherwise noted PA: Power Auger 
  RS: Ring Sampler - 2.42" I.D., 3" O.D., unless otherwise noted HA: Hand Auger 
  DB: Diamond Bit Coring - 4", N, B RB: Rock Bit 
  BS:          Bulk Sample or Auger Sample WB:            Wash Boring or Mud Rotary 

The number of blows required to advance a standard 2-inch O.D. split-spoon sampler (SS) the last 12 inches of the total 18-inch    
penetration with a 140-pound hammer falling 30 inches is considered the “Standard Penetration” or “N-value”.   

  WATER LEVEL MEASUREMENT SYMBOLS: 

  WL: Water Level WS: While Sampling N/E: Not Encountered 
  WCI: Wet Cave in WD: While Drilling   
  DCI: Dry Cave in BCR: Before Casing Removal   
  AB: After Boring ACR: After Casing Removal   

Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. Groundwater levels at other 
times and other locations across the site could vary.  In pervious soils, the indicated levels may reflect the location of groundwater.  In 
low permeability soils, the accurate determination of groundwater levels may not be possible with only short-term observations.      

DESCRIPTIVE SOIL CLASSIFICATION: Soil classification is based on the Unified Classification System. Coarse Grained Soils have 
more than 50% of their dry weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine 
Grained Soils have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic, 
and silts if they are slightly plastic or non-plastic.  Major constituents may be added as modifiers and minor constituents may be added 
according to the relative proportions based on grain size.  In addition to gradation, coarse-grained soils are defined on the basis of their  
in-place relative density and fine-grained soils on the basis of their consistency.   

CONSISTENCY OF FINE-GRAINED SOILS          RELATIVE DENSITY OF COARSE-GRAINED SOILS

 
Unconfined 

Compressive 
Strength, Qu, psf

Standard 
Penetration or 
N-value (SS) 

Blows/Ft.

                 
                 
 

Consistency

 
Standard Penetration 

or N-value (SS) 
Blows/Ft.

 
                           
 

Relative Density

                  < 500 0 - 1 Very Soft 0 – 3 Very Loose 
          500  –   1,000 2 - 4 Soft 4 – 9 Loose 
       1,000  –   2,000 4 - 8 Medium Stiff 10 – 29 Medium Dense 
       2,000  –   4,000 8 - 15 Stiff 30 – 49 Dense 
       4,000  –   8,000 15 - 30 Very Stiff > 50 Very Dense 
          8,000+ > 30  Hard   

RELATIVE PROPORTIONS OF SAND AND GRAVEL GRAIN SIZE TERMINOLOGY

Descriptive Term(s) of other 
constituents

Percent of  
Dry Weight 

 

Major Component  
of Sample

                                  
Particle Size

Trace < 15 Boulders Over 12 in. (300mm) 
With 15 – 29 Cobbles 12 in. to 3 in. (300mm to 75 mm) 

Modifier > 30 Gravel 3 in. to #4 sieve (75mm to 4.75 mm) 

RELATIVE PROPORTIONS OF FINES
Sand 

Silt or Clay 
#4 to #200 sieve (4.75mm to 0.075mm)  

Passing #200 Sieve (0.075mm) 

 PLASTICITY DESCRIPTION  Descriptive Term(s) of other 
constituents 

 

Percent of  
Dry Weight

 Term Plasticity Index  

Trace 
With 

Modifiers 

< 5 
5 – 12 
> 12 

 
Non-plastic  

Low   
  Medium     

High 

0 
1-10 
11-30 
> 30 
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SECTION 02324 
TRENCHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Excavating trenches for utilities from 5 feet outside buildings to the utility 

service 
2. Compacted fill from top of utility bedding to finished grade elevations 
3. Backfilling and compaction 

B. Related Sections: 
 

1. Section 02512 - Site Water Distribution: Water piping and bedding from 
buildings to utility service 

2. Section 02538 - Sanitary Sewer System: Sanitary sewer piping and bedding from 
buildings to utility service 

1.2 DEFINITIONS 

A. Utility: Any buried pipe, duct, conduit, or cable. 

1.3 SUBMITTALS 

A. Excavation Protection Plan (Trench Safety): Describe sheeting, shoring, and bracing 
materials and installation required to protect excavations and adjacent structures and 
property; include structural calculations to support plan. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with Texas Commission on Environmental Quality 
(TCEQ), Chapter 290, Public Water System Rules and/or Chapter 317, Wastewater 
System Rules.  

1.5 QUALIFICATIONS 

A. Prepare Excavation Protection Plan (Trench Safety) under the direct supervision of a 
Professional Engineer experienced in design of this Work and licensed in the State of 
Texas. 

1.6 FIELD MEASUREMENTS 

A. Verify field measurements prior to any required fabrications. 

Texas Department of Transportation Trenching 
Facilities Management 02324 - 1 
Maintenance Division 
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1.7 COORDINATION 

A. Verify Work associated with lower elevation utilities is complete before placing higher 
elevation utilities. 

B. Coordinate any work in TxDOT Right Of Way with the local TxDOT Area Maintenance 
Supervisor.  

PART 2 - PRODUCTS   (Not Used) 

PART 3 - EXECUTION 

3.1 LINES AND GRADES 

A. Lay pipes to lines and grades indicated on Drawings. 
1. Engineer reserves right to make changes in lines, grades, and depths of utilities 

when changes are required for Project conditions. 

B. Use laser-beam instrument with qualified operator to establish lines and grades. 
 

****** [OR] ****** 

C. Maintain grade alignment of pipe using string line parallel with grade line and vertically 
above centerline of pipe. 
1. Establish string line on level batter boards at intervals of not more than 25 feet . 
2. Install batter boards spanning trench, rigidly anchored to posts driven into ground 

on both sides of trench. 
3. Set three adjacent batter boards before laying pipe to verify grades and line. 
4. Determine elevation and position of string line from elevation and position of 

offset points or stakes located along pipe route. 
5. Do not locate pipe using sidelines for line or grade. 

3.2 PREPARATION 

A. Call Local Utility Line Information (One Call) service not less than three working days 
before performing Work. 
1. Request underground utilities to be located and marked within and surrounding 

construction areas. 

B. Identify required lines, levels, contours, and datum locations. 

C. Protect plant life and other features remaining as portion of final landscaping. 

D. Protect bench marks and paving from excavating equipment and vehicular traffic. 

E. Maintain and protect above and below grade utilities indicated to remain. 

Texas Department of Transportation Trenching 
Facilities Management 02324 - 2 
Maintenance Division 
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F. Establish temporary traffic control when trenching is performed in public right-of-way. 
Relocate controls as required during progress of Work. 

3.3 TRENCHING 

A. Excavate subsoil required for utilities to utility service. 

B. Remove lumped subsoil, boulders, rock, roots and other deleterious material.  

C. Do not advance open trench more than 100 feet  ahead of installed pipe. 

D. Cut trenches to width indicated on Drawings. Remove water or materials that interfere 
with Work. 

E. Excavate bottom of trenches indicated on Drawings. 

F. Excavate trenches to depth indicated on Drawings.  

G. Remove excess subsoil not intended for reuse, from site. 

3.4 SHEETING AND SHORING 

A. Sheet, shore, and brace excavations to prevent danger to persons, structures and adjacent 
properties and to prevent caving, erosion, and loss of surrounding subsoil. 

B. Support trenches more than 4 feet deep excavated through unstable, loose, or soft 
material. Provide sheeting, shoring, bracing, or other protection to maintain stability of 
excavation in accordance with the Excavation Protection Plan (Trench Safety). 

C. Design sheeting and shoring to be removed at completion of excavation work. 

D. Repair damage caused by failure of the sheeting, shoring, or bracing and for settlement of 
filled excavations or adjacent soil. 

E. Repair damage to new and existing Work from settlement, water or earth pressure or 
other causes resulting from inadequate sheeting, shoring, or bracing. 

3.5 BACKFILLING 

A. Backfill trenches to contours and elevations with clean select fill materials.. 

B. Place fill material in continuous layers and compact in 8 inch lifts by mechanically 
tamping.  Achieve a minimum of 90% density by means of Ordinary Compaction. 

C. Employ placement method that does not disturb or damage utilities in trench. 

D. Maintain optimum moisture content of fill materials to attain required compaction 
density. 

Texas Department of Transportation Trenching 
Facilities Management 02324 - 3 
Maintenance Division 
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E. Do not leave more than 25 feet of trench open at end of working day. 

F. Protect open trench to prevent danger to the public and workers on the site. 

3.6 PROTECTION OF FINISHED WORK 

A. Reshape and re-compact backfilled trenches subjected to settlement and vehicular traffic 
during construction. 

 

END OF SECTION 

Texas Department of Transportation Trenching 
Facilities Management 02324 - 4 
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SECTION 02362 

TERMITE CONTROL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following for termite control: 
1. Non-Chemical System designed to stop subterranean termites from entering a 

building by blocking any entrances through the foundation. 

1.3 DEFINITIONS 

A. EPA:  Environmental Protection Agency. 

B. PCO:  Pest control operator. 

1.4 SUBMITTALS 

A. Product Data:  Manufacturer’s descriptive literature, specifications, and installation in-
structions.  

B. Qualification Data:  For Installer of termite control products. 

C. Warranties:  Special warranties specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Applicator Qualifications:  Accredited Installers who have undergone extensive training 
in both the System as well as understanding the habits of termites in jurisdiction where 
Project is located and who is experienced and has completed termite control treatment 
similar to that indicated for this Project and whose work has a record of successful in-
service performance. 

B. Regulatory Requirements:  Formulate and apply termiticides, and label with a Federal 
registration number, to comply with EPA regulations and authorities having jurisdiction. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  To ensure penetration, do not treat soil that is water satu-
rated or frozen.  Do not treat soil while precipitation is occurring.  Comply with EPA-
Registered Label requirements and requirements of authorities having jurisdiction. 

 

Texas Department of Transportation Termite Control 
Facilities Management 02362 - 1 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 
1.7 COORDINATION 

A. Coordinate treatment application with excavating, filling, and grading and concreting op-
erations.   

1.8 WARRANTY 
 

A. General Warranty:  Special warranty specified in this Article shall not deprive Owner of 
other rights Owner may have under other provisions of the Contract Documents and shall 
be in addition to, and run concurrent with, other warranties made by Contractor under re-
quirements of the Contract Documents. 

B. Special Warranty:  Written warranty, signed by Applicator and Contractor certifying that 
termite control work, consisting will prevent infestation of subterranean termites.  If sub-
terranean termite activity or damage is discovered during warranty period, re-treat soil 
and repair or replace damage caused by termite infestation. 

C. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Marine grade stainless steel mesh of a grade not lower than 316 (AISI 31600) made from 
0.18 mm diameter wire with mesh openings of 0.66 x 0.45 mm and supplied in widths of 
1200 mm and lengths of  30 meters. (47.25 inch x 100 feet). 

B. Clamps 301 Stainless Steel. 

C. Bonding cement:  a specialized bonding cement which bonds the mesh to either concrete, 
masonry or other termite resistant substrates. 

D. Epoxy Resins:  Specialized epoxy resins used for bonding of mesh to concrete, masonry, 
steel and galvanized or zinc alum coated steel substrates. 

E. Available Manufacturers:  Subject to compliance with requirements, Manufacturers offer-
ing products that may be incorporated into the Work include, but are not limited to, the 
following: 
1. TERMI MESH USA, INC. 
2. Substitutions: Section 01600 - Product Requirements 
3. Others only as approved equivalent by Architect 

Texas Department of Transportation Termite Control 
Facilities Management 02362 - 2 
Maintenance Division 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with 
Manufacturer’s requirements, interfaces with earthwork, slab and foundation work, land-
scaping, and other conditions affecting performance of termite control.   
1. Proceed with application only after unsatisfactory conditions have been cor-

rected. 

3.2 PREPARATION 

A. General:  Comply with the most stringent requirements of authorities having jurisdiction 
and with Manufacturer's written instructions for preparing substrate.  Remove all extra-
neous sources of wood cellulose and other edible materials such as wood debris, tree 
stumps and roots, stakes, formwork, and construction waste wood from soil and around 
foundations. 

B. Soil Treatment Preparation:  Remove foreign matter and impermeable soil materials that 
could decrease treatment effectiveness on areas to be treated.  Loosen, rake, and level soil 
to be treated, except previously compacted areas under slabs and footings.   

C. Fit filling hose connected to water source at the site with a backflow preventer, comply-
ing with requirements of authorities having jurisdiction. 

3.3 APPLICATION, GENERAL 

A. The System shall be installed in accordance with the Manufacturer’s published installa-
tion instructions.  The system shall only be installed by Installers trained and accredited 
by Manufacturer.   

B. The Manufacturers published instructions shall be strictly adhered to and a copy of the 
instructions shall be available at all time on the job site during installation. 

3.4 TYPICAL INSTALLATION 

A. The System will be installed under the slab on ground, in cavity walls, on the outside pe-
rimeter of cavity walls, as a cold joint installation between existing structure and over 
concrete masonry units and new slabs.  The mesh is joined by a 10 to 15 mm physical lap 
joint.  This joint will be strengthened by using a hot-glue gun ever 20 inches o.c. along 
the join. 

B. Sealing penetrations through concrete slabs:  mesh and clamps system. 

 

END OF SECTION 

Texas Department of Transportation Termite Control 
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SECTION 02446 
BORING AND JACKING CONDUITS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Excavation for approach trenches and pits 
2. Casing pipe 
3. Carrier pipe 

B. Related Sections: 
1. Section 02324 - Trenching 
2. Section 02512 - Site Water Distribution 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Jacked Pipe: 
1. Basis of Measurement: By linear foot measured on invert of jacked pipe from 

face to face of jacked pipe 
2. Basis of Payment: Includes excavation, jacked pipe, carrier pipe, accessories, 

tests, and backfill 

1.3 REFERENCES 

A. ASTM International: 
1. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-

Dipped, Zinc-Coated, Welded and Seamless 

B. American Welding Society: 
1. AWS D1.1 - Structural Welding Code - Steel 

C. National Utility Contractors Association: 
1. NUCA - Pipe Jacking & Microtunneling Design Guide 
2. NUCA - Trenchless Excavation Construction Equipment & Methods Manual 

1.4 DESIGN REQUIREMENTS 

A. Design casing pipe joints of leakproof construction. Design for earth and or other 
pressures present plus highway H20 loading. 
1. Highway Crossings: Design tunnel for earth and or other pressure loads present, 

plus AASHTO H20 live loading. 

B. Design bracing, backstops, and use jacks of sufficient rating for continuous jacking 
without stoppage, except for adding pipe sections and as conditions permit, to minimize 
tendency of ground material to "freeze" around casing pipe. 

Texas Department of Transportation Boring and Jacking Conduits 
Facilities Management 02446 - 1 
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1.5 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Requirements for submittals. 

B. Shop Drawings: Prepare scaled shop Drawings to supplement Contract Drawings. 
1. Include details of casing, jacking head, sheeting, and other falsework for trenches 

and pits, and field sketches, and other details, to complete the Work. 
2. Show cross section or sections from field survey, showing installation in relation 

to actual profile of ground. 

C. Design Data: Submit casing pipe design calculations and Manufacturer’s data. 

D. Submit history of previous work completed of equivalent nature and scope. Include 
qualification and experience of key personnel. 

E. Installation Plan: Submit description of proposed construction plan, dewatering plan, and 
plan to establish and maintain vertical and horizontal alignment. 

F. Traffic Control Plan in accordance with Texas Manual on Uniform Traffic Control 
Devices. 

G. Submit emergency response procedures to handle situations when conduit is 
compromised and jeopardizes integrity of installation or safety. 

1.6 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of casing and carrier pipe invert 
elevations. 

B. Identify and describe unexpected variations to subsoil conditions or discovery of 
uncharted utilities. 

1.7 QUALITY ASSURANCE 

A. Perform work in accordance with Item 476 TxDOT Standard Specifications for 
Construction and Maintenance of Highways, Streets, and Bridges, 2004. 

1.8 QUALIFICATIONS 

A. Installer: Company specializing in performing work of this section with minimum 5 years 
experience. 
1. Work Experience: Include projects of similar magnitude and conditions. 
2. Furnish list of references upon request. 

1.9 PRECONSTRUCTION MEETING 

A. Section 01300 - Administrative Requirements: Preconstruction meeting. 

B. Convene minimum one week prior to commencing work of this section. 

Texas Department of Transportation Boring and Jacking Conduits 
Facilities Management 02446 - 2 
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1.10 DELIVERY, STORAGE, AND HANDLING 

A. Provide temporary end caps and closures on piping and fittings. Maintain in place until 
installation. 

B. Protect piping from entry of foreign materials and water by temporary covers, completing 
sections of work, and isolating parts of completed system. 

C. Accept system components on site in Manufacturer’s original containers or configuration. 
Inspect for damage. 

D. Use wooden shipping braces between layers of stacked pipe. Stack piping lengths no 
more than 3 layers high. 

E. Store field joint materials indoors in dry area in original shipping containers. Maintain 
storage temperature of 60 to 85 degrees F. 

F. Support casing and carrier pipes with nylon slings during handling. 

1.11 ENVIRONMENTAL REQUIREMENTS 

A. Conduct operations so as not to interfere with, interrupt, damage, destroy, or endanger 
integrity of surface or subsurface structures or utilities, and landscape in immediate or 
adjacent areas. 

1.12 FIELD MEASUREMENTS 

A. Verify invert elevations of existing work prior to excavation and installation of casing 
pipe. 

1.13 COORDINATION 

A. Section 01300 - Administrative Requirements: Requirements for coordination. 

B. Coordinate work with Owner and utilities within construction area. 

PART 2 - PRODUCTS 

2.1 CASING AND JACKING PIPE MATERIALS 

A. Steel Casing Pipe: ASTM A53/A53M, 42,000 psi minimum yield strength, minimum 
wall thickness of 0.375 inch, full circumference welded joints in accordance with AWS 
D1.1 to withstand excavation forces. 

2.2 CARRIER PIPE MATERIALS 

A. Site Water Distribution System Piping: As specified in Section 02512. 

Texas Department of Transportation Boring and Jacking Conduits 
Facilities Management 02446 - 3 
Maintenance Division 

 
   



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

2.3 COVER MATERIALS  

A. Soil Backfill for Trench Approaches and Pits to Finish Grade: Subsoil with no rocks over 
3 inches in diameter, frozen earth or foreign matter. 

2.4 ACCESSORIES 

A. Supports and Insulators: 
1. Steel and Plastic: 14 gage  stainless steel band, 5/16 inch stainless steel flange 

bolts, heavy duty PVC liner, polyethylene or phenolic skids 
2. Plastic: Polyethylene casing insulator band and skids with stainless steel bolts 

B. End Seals for encasement pipe: Neoprene rubber with stainless steel clamps.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Verification of existing conditions before 
starting work. 

B. Verify connection size and locations are in accordance with Drawings. 

3.2 PREPARATION 

A. Identify required lines, levels, contours, and datum locations. 

B. Locate, identify, and protect utilities indicated to remain from damage. 

C. Protect plant life and other features remaining as portion of final landscaping. 

D. Protect bench marks, survey control points, existing structures, fences, sidewalks, paving 
and curbs from excavating equipment and vehicular traffic. 

E. Establish temporary traffic control and detours when trenching is performed in public 
right-of-way in accordance with the Texas Manual on Uniform Traffic Control Devices. 

F. Establish elevations of casing with not less than 3 ft of cover. 

3.3 DEWATERING 

A. Intercept and divert surface drainage precipitation and groundwater away from 
excavation through use of dikes, curb walls, ditches, pipes, sumps or other means. 

B. Develop substantially dry subgrade for prosecution of subsequent operations. 

C. Comply with TCEQ requirements for dewatering to any watercourse, prevention of 
stream degradation, and erosion and sediment control. 
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3.4 PITS OR APPROACH TRENCHES 

A. Excavate approach trenches or pits in accordance with installation plan and as site 
conditions require. 

3.5 CASING PIPE INSTALLATION 

A. Boring: 
1. Push pipe into ground with boring auger rotating within pipe to remove spoil. Do 

not advance cutting head ahead of casing pipe except for distance necessary to 
permit cutting teeth to cut clearance for pipe. Arrange machine bore and cutting 
head to be removable from within pipe. Arrange face of cutting head to provide 
barrier to free flow of soft material. 

2. When unstable soil is encountered during boring retract cutting head into casing 
to permit balance between pushing pressure and ratio of pipe advancement to 
quantity of soil. 

3. When voids develop greater than outside diameter of pipe by approximately one 
inch, grout to fill voids. 

4. When boring is obstructed, relocate, jack, or tunnel as directed by Engineer. 

B. Jacking: 
1. Construct adequate thrust wall normal to proposed line of thrust. 
2. Impart thrust load to pipe through suitable thrust ring sufficiently rigid to ensure 

uniform distribution of thrust load on full pipe circumference. 

C. Drilling and Jacking: 
1. Use oil field type rock roller bit or plate bit made up of individual roller cutter 

units solidly welded to pipe which is turned and pushed for its entire length by 
drilling machine to give bit necessary cutting action. 

2. Inject high density slurry (oil field drilling mud) to head as cutter lubricant. Inject 
slurry at rear of cutter units to prevent jetting action ahead of pipe. 

3.6 PRESSURE GROUTING 

A. Pressure grout annular space between casing pipe and surrounding earth. 

3.7 CARRIER PIPE INSTALLATION 

A. Clean, inspect, and handle pipe in accordance with Section 02512. 

B. Place carrier pipe in accordance with Section 02512. Exercise care to prevent damage to 
pipe joints when carrier pipe is placed in casing. 

C. Support pipeline within casing so no external loads are transmitted to carrier pipe. Attach 
supports to barrel of carrier pipe; do not rest carrier pipe on bells. 

D. Grout ends of casing to seal. 
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3.8 TOLERANCES 

A. Do not over cut excavation by more than 1 inch greater than outside diameter of casing 
pipe. 

 

END OF SECTION 
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SECTION 02512 
SITE WATER DISTRIBUTION 

PART 1 – GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Pipe and fittings for site water line. 
2. Valves. 

B. Related Sections: 
1. Section 312333 – Trenching and Backfilling.  
2. Section 025160 - Disinfection of Water Distribution: Disinfection of site service utility 

water piping. 
3. Section 013300 – Submittal Procedures 

1.2 LUMP SUM - MEASUREMENT AND PAYMENT 

A. Pipe and Fittings: 
1. Provide schedule and cost.   

B. Valves and Meter Assemblies: 
1. Provide schedule and cost. 

 

1.3 REFERENCES 

A. American Society of Testing Materials 
1. ASTM A 48, Class 30B, Valve box, casing and cover  

B. American Water Works Association: 
1. AWWA C-900, SDR-18 (150 psi) Water Pipe    
2. AWWA C-110 Ductile Iron Fittings. 
3. AWWA C-153 Compressed Ductile Iron Fittings   
4. AWWA C- 509 Iron-Body Gate Valves 
5. AWWA C-800 Bronze (Brass) Ball Valves 

1.4 SUBMITTALS 

A. Section 013300 - Submittal Procedures: Requirements for submittals. 

B. Product Data: Submit data on pipe materials, pipe fittings, valves and accessories. 

1.5 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of piping, valves and connections. 
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B. Identify and describe unexpected variations to subsoil conditions or discovery of uncharted 
utilities. 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with Texas Commission on Environmental Quality (TCEQ), 
Chapter 290, Public Water Rules and Regulations. 

B. Valves: Manufacturer's name and pressure rating marked on valve body. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store valves in shipping containers with labeling in place. 

PART 2 - PRODUCTS 

2.1 WATER PIPING 

A. Water lines less than 2 inches 
1. Shall be Type K copper 
2. Rated working pressure of 150psi 

B. Water lines 2 inches but less than 4 inches 
1. Shall be Type K copper or 
2. Gasketed PVC Schedule 40 or 80 (Glued joints are not acceptable) 

a. Pipe: ASTM D1785 
b. Fittings: ASTM D2466 

C. Water lines 4 inches and greater: 
1. Shall be AWWA C-900, SDR-18 or SDR-14 

a. Fittings: AWWA C-110 or AWWA C-153 
2. Shall be Ductile Iron, puch-on or mechanical joint pipe (AWWA C-151) when line is 

placed in fill material (not in-situ excavation) 

2.2 GATE VALVES 

A. Four (4) inches and Larger: AWWA C509, Iron body, bronze trim, non-rising stem with square 
nut, single wedge, resilient seat, mechanical joint ends, extension box and valve key. 

2.3 BALL VALVES 

A. Less than four (4) inches: AWWA C800, Brass body, teflon coated brass ball, rubber seats and 
stem seals, compression inlet end, compression outlet, extension box and valve key. 

2.4 VALVE BOXES  

A. All valves will be placed in a valve box 
1. Gate Valves 
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a. Cast iron valve boxes for buried valves, 2 section adjustable screw type, 
suitable for depth of cover, with base, top section and cast iron lid. 

b. At least 5 inches in diameter, 3/16 inch thick, with suitable cast iron bases 
and covers. 

c. Coat valve boxes and covers by dipping in hot bituminous varnish. 
 

B. Ball Valves 
1. Precast concrete valve or meter boxes for buried valves, suitable for depth of cover, with 

cast iron lid. 

C. Locking type covers 
1. Identify covers with casting mark “WATER” 
2. Contractor shall provide owner with appropriate valve keys. 

D. Valves will be placed on pea gravel. 

2.5 UNDERGROUND PIPE MARKERS 

A. Trace Wire 
1.  All non-metallic pipe shall be loosely wrapped with magnetic detectable conductor 

a. Red-insulated No. 10 standard copper wire for tracing purposes (2 turns per 5 
feet).  The tracer wire shall be brought to the surface at all manholes and 
cleanout risers with 2 turns per foot of pipe length around the cleanout risers. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 013000 - Administrative Requirements: Verification of existing conditions before 
starting work. 

3.2 PREPARATION 

A. Cut pipe ends square, ream pipe and tube ends to full pipe diameter, remove burrs. 

B. Remove scale and dirt on inside and outside before assembly. 

3.3 INSTALLATION - PIPE 

A. All tees, bends, etc. will have restrained joints or be blocked. 

B. Install access fittings to permit disinfection of water system performed under Section 025160. 

C. Install trace wire on all plastic pipe. 

D. Provide a building shut-off valve and valve box on all water services to buildings. 
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3.4 INSTALLATION - VALVES AND HYDRANTS 

A. Set valves on pea gravel. 

B. Center and plumb valve box over valve. Set box cover flush with finished grade and provide a 
concrete collar as shown in Drawings. 

3.5 TRENCH SAFETY SYSTEMS 

A. If required, contractor shall be responsible for providing Trench Safety Systems in accordance 
with current State and OSHA regulations.   

3.6 FIELD QUALITY CONTROL 

A. Perform pressure test on domestic site water distribution system in accordance with AWWA C-
605. 

END OF SECTION 
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SECTION 02516 
DISINFECTION OF WATER DISTRIBUTION 

PART 1 – GENERAL 

1.1 SUMMARY 

A. Section includes disinfection of potable water distribution [and transmission] system; and 
testing and reporting results. 

B. Related Sections: 
 

1. Section 025120 - Site Water Distribution Product and Execution requirements for 
installation, testing, of site domestic water distribution piping. 

 

1.2 REFERENCES 

A. American Water Works Association: 
1. AWWA B300 - Hypochlorites. 
2. AWWA B302 - Ammonium Sulfate. 
3. AWWA B303 - Sodium Chlorite. 
4. AWWA C651 - Disinfecting Water Mains. 

1.3 SUBMITTALS 

A. Section 013300 - Submittal Procedures: Requirements for submittals. 

B. Product Data: Submit procedures, proposed chemicals, and treatment levels for review. 

C. Test Reports: Indicate results comparative to specified requirements. 

D. Certificate: Certify cleanliness of water distribution system meets or exceeds TCEQ Chapter 
290 requirements. 

1.4 CLOSEOUT SUBMITTALS 

A. Disinfection Report: 
1. Type and form of disinfectant used. 
2. Date and time of disinfectant injection start and time of completion. 
3. Test locations. 
4. Name of person collecting samples. 
5. Initial and 24 hour disinfectant residuals in treated water in ppm for each outlet tested. 
6. Date and time of flushing start and completion. 
7. Disinfectant residual after flushing in ppm for each outlet tested. 

B. Bacteriological Report: 
1. Date issued, project name, and testing laboratory name, address, and telephone number. 
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2. Time and date of water sample collection. 
3. Name of person collecting samples. 
4. Test locations. 
5. Initial and 24 hour disinfectant residuals in ppm for each outlet tested. 
6. Coliform bacteria test results for each outlet tested. 
7. Certify water conforms, or fails to conform, to bacterial standards of TCEQ. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with AWWA C651. 
 

1.6 QUALIFICATIONS 

A. Testing Firm: Company specializing in testing potable water systems, approved by State of 
Texas. 

B. Submit bacteriologist's signature and authority associated with testing. 

PART 2 - PRODUCTS 

2.1 DISINFECTION CHEMICALS 

A. Chemicals: AWWA B300, Hypochlorite, AWWA B302, Ammonium Sulfate, and AWWA 
B303, Sodium Chlorite. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 013000 - Administrative Requirements: Verification of existing conditions before 
starting work. 

B. Verify piping system has been cleaned, inspected, and pressure tested. 

C. Perform scheduling and disinfecting activity with start-up, water pressure testing, adjusting and 
balancing, demonstration procedures, including coordination with related systems. 

3.2 INSTALLATION 

A. Provide and attach required equipment to perform the Work of this section. 

B. Perform disinfection of water distribution system and installation of system and pressure 
testing.  Refer to Section 025120. 

C. Inject treatment disinfectant into piping system. 

D. Maintain disinfectant in system for 24 hours. 

Texas Department of Transportation Disenfection of Water Distribution  
Facilities Management 02516 - 2 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

E. Flush, circulate, and clean until required cleanliness is achieved; use domestic water. 

F. Replace permanent system devices removed for disinfection. 

3.3 FIELD QUALITY CONTROL 

A. Disinfection, Flushing, and Sampling: 
1. Disinfect pipeline installation in accordance with AWWA C651.  Use of liquid chlorine 

is not permitted 
2. Upon completion of retention period required for disinfection, flush pipeline until 

chlorine concentration in water leaving pipeline is no higher than that generally 
prevailing in existing system or is acceptable for domestic use. 

3. Legally dispose of chlorinated water.  When chlorinated discharge may cause damage to 
environment, apply neutralizing chemical to chlorinated water to neutralize chlorine 
residual remaining in water. 

4. After final flushing and before pipeline is connected to existing system, or placed in 
service, employ an approved independent testing laboratory to sample, test and certify 
water quality suitable for human consumption. 

END OF SECTION 
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SECTION 02538 
SANITARY SEWER SYSTEM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Sanitary sewage pipe. 
2. Manholes. 
3. Bedding and cover materials. 

B. Related Sections: 
1. Section 312333 – Trenching and Backfilling  

1.2 REFERENCES 

A. ASTM International: 
1. ASTM A48, Manhole Rings and covers (32” diameter covers) Gray Cast or ASTM 

A536, Ductile Iron. 
2. ASTM D1785 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, 

Schedules 40, 80, and 120. 
3. ASTM D2466 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe 

Fittings, Schedule 40. 
4. ASTM D2564 - Standard Specification for Solvent Cements for Poly (Vinyl Chloride) 

(PVC) Plastic Piping Systems. 
5. ASTM D2855 - Standard Practice for Making Solvent-Cemented Joints with Poly (Vinyl 

Chloride) (PVC) Pipe and Fittings. 
6. ASTM D3034 - Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) 

Sewer Pipe and Fittings. 
7. ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic 

Pipe. 

1.3 DEFINITIONS 

A. Bedding: Fill placed under, beside and directly over pipe, prior to subsequent backfill 
operations. 

1.4 SUBMITTALS 

A. Section 013300 - Submittal Procedures: Requirements for submittals. 

B. Product Data: Submit data indicating pipe material used, pipe accessories, and manhole frames 
and covers. 

1.5 CLOSEOUT SUBMITTALS 

A. Section 017000 - Execution Requirements: Requirements for submittals. 
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B. Project Record Documents: Record location of pipe runs, connections, manholes, and invert 
elevations. 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with Texas Commission on Environmental Quality (TCEQ), 
Chapter 217, Wastewater systems.  

1.7 PRE-INSTALLATION MEETINGS 

A. Section 013000 - Administrative Requirements: Pre-installation meeting. 

1.8 FIELD MEASUREMENTS 

A. Verify field measurements and elevations as indicated on Drawings. 

1.9 COORDINATION 

A. Section 013000 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate the Work with termination of sanitary sewer connection outside buildings, and 
connection to municipal sewer utility service. 

PART 2 - PRODUCTS 

2.1 SANITARY SEWAGE PIPE 

A. Plastic Pipe: ASTM D3034, Type PSM, Poly (Vinyl Chloride) (PVC) material 
1. Gasketed PVC SDR 26 
2. Bell and spigot style rubber ring sealed gasket joint. 
3. Fittings: PVC SDR 26 
4. Joints: ASTM F477, elastomeric gaskets. 

2.2 MANHOLES 

A. Manhole Lid and Frame Manufacturers: 
1. East Jordan Iron Works (formerly Western Iron Works), San Angelo, Texas. 

B. Manhole Lid and Frame: 
1. Construction: Cast iron ring and ductile iron cover. 
2. Lid Design: Marked  “SEWER” 

C. Shaft Construction and Concentric Cone Top Section: 
1. Shaft – 24” ASTM C76 Class III sewer pipe of standard precast riser 
2. Top Section – Standard precast riser 

D. Base Pad: Cast-In-Place concrete (Class A, 3000 psi), leveled top surface to receive concrete 
shaft sections, sleeved to receive sanitary sewer pipe sections. 
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2.3 CLEANOUTS 

A. Cleanouts shall be provided at the ends of services, at bends each way, and inline at a spacing 
not to exceed 50 feet. 

B. Cleanouts in paved surfaces shall have a cast iron boot and lid, a concrete collar, and will match 
the paved surface elevation.  Cleanouts in non-paved surfaces will have a concrete collar and 
may match the finished surface. 

2.4 BEDDING AND COVER MATERIALS 

A. Bedding: 
1. Trenched in silts, sands, clays, or a combination thereof – Provide either washed sand or 

washed pea gravel. 
2. Trenched in rock – Provide a course aggregate bedding of clean gravel, crushed gravel or 

crushed limestone.  Provide a size gradation for the materials specified. 

B. Soil Backfill from Above Bedding to Finish Grade: Select compacted (Subsoil with no rocks 
over 2 inches in diameter, frozen earth or foreign matter.) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 013000 - Administrative Requirements: Verification of existing conditions before 
starting work. 

B. Verify trench cut is ready to receive work and excavations, dimensions, and elevations are as 
indicated on drawings. 

3.2 PREPARATION 

A. Correct over excavation with fine aggregate or sand. 

B. Remove large stones or other hard matter which could damage pipe or impede consistent 
backfilling or compaction. 

3.3 BEDDING 

A. Excavate pipe trench in accordance with Section 312333. 

B. Place bedding material at trench bottom, level materials in continuous layer not exceeding 6 
inches. 

C. Maintain optimum moisture content of bedding material to attain required compaction density. 

3.4 INSTALLATION - PIPE 

A. Lay pipe to slope gradients noted on drawings; with maximum variation from indicated slope of 
 0.1 %.  

Texas Department of Transportation Sanitary Sewer System  
Facilities Management 02538 - 3 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

B. Install bedding at sides and over top of pipe to minimum compacted thickness of 12 inches. 

C. Refer to Section 312333 for backfilling and compacting requirements.  Do not displace or 
damage pipe when compacting. 

D. Install site sanitary sewage system piping to 5 feet of building.  Provide a cleanout 5 feet from 
building on all laterals. 

E. Sanitary sewer system will be installed according to TCEQ TAC 30 Ch 217 in its entirety.  
Water and wastewater separation distances and crossings will be in compliance with TCEQ 
rules. 

3.5 INSTALLATION - MANHOLES 

A. Excavate for manholes. 

B. Form bottom of excavation clean and smooth to correct elevation. 

C. Form and place cast-in-place concrete base pad, with provision for sanitary sewer pipe end 
sections. 

D. Establish elevations and pipe inverts for inlets and outlets as indicated on Drawings. 

E. Mount lid and frame level in grout, secured to top cone section to elevation indicated.  
Manholes should be raised to match paved surfaces and should be a minimum of 3 inches above 
non-paved surfaces. 

3.6 FIELD QUALITY CONTROL 

A. Perform test on site sanitary sewage system in accordance with TCEQ rules. 
 

3.7 PROTECTION OF FINISHED WORK 

A. Section 017000 - Execution Requirements: Requirements for protecting finished Work. 

B. Protect pipe and aggregate cover from damage or displacement until backfilling operation is in 
progress. 

END OF SECTION 
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SECTION 02741 

HOT-MIX ASPHALT PAVING / STRIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Hot-mix asphalt paving 
2. Pavement-marking paint 

B. Related Sections include the following: 
1. Division 2 Section "Earthwork" for aggregate sub-base and base courses and for 

aggregate pavement shoulders 
2. Division 2 Section "Pavement Joint Sealants" for joint sealants and fillers at pav-

ing terminations 

1.3 DEFINITIONS 

A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms. 

B. TxDOT:  Texas Department of Transportation. 

1.4 SYSTEM DESCRIPTION 

A. Provide hot-mix asphalt paving according to materials, workmanship, and other applica-
ble requirements of standard specifications of TxDOT. 
1. Standard Specification:  See 340, Hot Mix Asphaltic Concrete Pavement, and 

any related items, of the Standard Specifications for Construction and Mainte-
nance of Highways, Streets, and Bridges (2004). 

2. Measurement and payment provisions and safety program submittals included in 
standard specifications do not apply to this Section. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data and tested 
physical and performance properties. 

B. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each 
job mix proposed for the Work. 

C. Job-Mix Designs:  For each job mix proposed for the Work. 

D. Material Test Reports:  For each paving material. 
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E. Material Certificates:  For each paving material, signed by Manufacturers. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified Manufacturer. 
1. Manufacturer shall be a paving-mix Manufacturer registered with and approved 

by authorities having jurisdiction or TxDOT. 

B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indi-
cated, as documented according to ASTM E 548. 

C. Regulatory Requirements:  Comply with TxDOT specifications previously referenced for 
asphalt paving work. 

D. Asphalt-Paving Publication:  Comply with AI MS-22, "Construction of Hot Mix Asphalt 
Pavements," unless more stringent requirements are indicated. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pavement-marking materials to Project site in original packages with seals un-
broken and bearing Manufacturer's labels containing brand name and type of material, 
date of manufacture, and directions for storage. 

B. Store pavement-marking materials in a clean, dry, protected location within temperature 
range required by Manufacturer.  Protect stored materials from direct sunlight. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or exces-
sively damp or if the following conditions are not met: 
1. Prime and Tack Coats:  Minimum surface temperature of 60 deg F (15.5 deg C) 
2. Asphalt Base Course:  Minimum surface temperature of 40 deg F (4 deg C) and 

rising at time of placement 
3. Asphalt Surface Course:  Minimum surface temperature of 60 deg F (15.5 deg C) 

at time of placement 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces 
and at a minimum ambient or surface temperature of 40 deg F (4 deg C) for oil-based ma-
terials, 50 deg F (10 deg C) for water-based materials, and not exceeding 95 deg F 
(35 deg C). 

PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. Must comply with previously referenced TxDOT specifications. 

2.2 ASPHALT MATERIALS 

A. Must comply with previously referenced TxDOT specifications. 
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2.3 AUXILIARY MATERIALS 

A. Must comply with previously referenced TxDOT specifications. 

2.4 MIXES 

A. Must comply with previously referenced TxDOT specifications. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Must comply with previously referenced TxDOT specifications. 

3.2 SURFACE PREPARATION 

A. Must comply with previously referenced TxDOT specifications. 

3.3 HOT-MIX ASPHALT PLACING 

A. Must comply with previously referenced TxDOT specifications. 

3.4 JOINTS 

A. Must comply with previously referenced TxDOT specifications. 

3.5 COMPACTION 

A. Must comply with previously referenced TxDOT specifications. 

3.6 INSTALLATION TOLERANCES 

A. Must comply with previously referenced TxDOT specifications. 

3.7 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been veri-
fied with Architect. 

B. Allow paving to age for 30 days before starting pavement marking. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 
indicated, with uniform, straight edges.  Apply at Manufacturer's recommended rates to 
provide a minimum wet film thickness of 15 mils (0.4 mm). 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Contractor  will engage and pay a qualified independent testing and in-
specting agency to perform field tests and inspections and to prepare test reports. 
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1. Testing agency will conduct and interpret tests and state in each report whether 

tested Work complies with or deviates from specified requirements. 

B. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

C. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined 
according to the previously referenced TxDOT Specifications. 

D. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for 
compliance with smoothness tolerances. 

E. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and 
compacted pavement according to previously referenced TxDOT specifications. 

F. Remove and replace or install additional hot-mix asphalt where test results or measure-
ments indicate that it does not comply with specified requirements. 

 

END OF SECTION 
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SECTION 02751 
CEMENT CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes exterior cement concrete for the following: 
1. Curbs and gutters 
2. Sidewalks 
3. Retaining walls 

B. Related Sections include the following: 
1. Division 2 Section "Earthwork" for subgrade preparation, grading, and sub-base 

course 
2. Division 2 Section "Pavement Joint Sealants" for joint sealants within concrete 

pavement and at isolation joints of concrete pavement with adjacent construction 
3. Division 3 Section "Cast-in-Place Concrete" for general building applications of 

concrete 

1.3  DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of 
blended hydraulic cement, expansive hydraulic cement, fly ash and other pozzolans, 
ground granulated blast-furnace slag, and silica fume. 

1.4 SUBMITTALS 

A. Design Mixes:  For each concrete mix.  Include alternate mix designs when characteris-
tics of materials, project conditions, weather, test results, or other circumstances warrant 
adjustments. 

B. Material Test Reports:  From a qualified testing agency indicating and interpreting test 
results for compliance of the following with requirements indicated, based on compre-
hensive testing of current materials: 
1. Cementitious materials and aggregates 
2. Steel reinforcement and reinforcement accessories 
3. Admixtures 
4. Curing compounds 
5. Bonding agent or adhesive 
6. Joint fillers 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced Installer who has completed work similar in ma-
terial, design, and extent to that indicated for this Project and whose work has resulted in 
construction with a record of successful in-service performance. 

B. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products complying 
with ASTM C 94 requirements for production facilities and equipment. 
1. Manufacturer must be certified according to the National Ready Mix Concrete 

Association's Plant Certification Program. 

C. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities 
having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 to conduct 
the testing indicated, as documented according to ASTM E 548. 

D. Source Limitations:  Obtain each type or class of cementitious material of the same brand 
from the same Manufacturer's plant and each aggregate from one source. 

E. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless 
modified by the requirements of the Contract Documents. 

F. Concrete Testing Service:  Owner will engage a qualified independent testing agency to 
perform material evaluation tests and to design concrete mixes. 

1.6 PROJECT CONDITIONS 

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other 
construction activities. 

PART 2 - PRODUCTS 

2.1 FORMS 

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type 
materials to provide full-depth, continuous, straight, smooth exposed surfaces. 
1. Use flexible or curved forms for curves of a radius 100 feet (30.5 m) or less. 

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond 
with, stain, or adversely affect concrete surfaces and will not impair subsequent treat-
ments of concrete surfaces. 

2.2 STEEL REINFORCEMENT 

A. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed 

B. Steel Bar Mats:  ASTM A 184/A 184M; with ASTM A 615/A 615M, Grade 60 
(Grade 420), deformed bars; assembled with clips 

C. Plain Steel Wire:  ASTM A 82, as drawn 
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D. Epoxy-Coated Wire:  ASTM A 884/A 884M, Class A coated, plain steel 

E. Joint Dowel Bars:  Plain steel bars, ASTM A 615/A 615M, Grade 60 (Grade 420).  Cut 
bars true to length with ends square and free of burrs. 

F. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcement bars, welded wire fabric, and dowels in place.  Manufacture bar 
supports according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or 
pre-cast concrete or fiber-reinforced concrete of greater compressive strength than con-
crete, and as follows: 
1. Equip wire bar supports with sand plates or horizontal runners where base mate-

rial will not support chair legs. 

G. Epoxy Repair Coating:  Liquid two-part epoxy repair coating, compatible with epoxy 
coating on reinforcement. 

2.3 CONCRETE MATERIALS 

A. General:  Use the same brand and type of cementitious material from the same Manufac-
turer throughout the Project. 

B. Portland cement:  ASTM C 150, Type I or II. 
1. Fly Ash:  ASTM C 618, Class F or C 

C. Aggregate:  ASTM C 33, uniformly graded, from a single source, with coarse aggregate 
as follows:Class:  4M. 
1. Maximum Aggregate Size:  1 inch (25 mm) nominal 
2. Do not use fine or coarse aggregates containing substances that cause spalling. 

D. Water:  ASTM C 94. 

2.4 ADMIXTURES 

A. General:  Admixtures certified by Manufacturer to contain not more than 0.1 percent wa-
ter-soluble chloride ions by mass of cement and to be compatible with other admixtures. 

B. Air-Entraining Admixture:  ASTM C 260. 

2.5 CURING MATERIALS 

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. (305 g/sq. m) dry. 

B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-
polyethylene sheet. 

C. Water:  Potable. 

D. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for ap-
plication to fresh concrete. 
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E. Clear Solvent-Borne Liquid-Membrane-Forming Curing Compound:  ASTM C 309, 
Type 1, Class B. 

F. Available Products:  Subject to compliance with requirements, products that may be in-
corporated into the Work include, but are not limited to, the following: 

1. Evaporation Retarder: 
a. Cimfilm; Axim Concrete Technologies 
b. Finishing Aid Concentrate; Burke Group, LLC (The) 
c. Spray-Film; ChemMasters 
d. Aquafilm; Conspec Marketing & Manufacturing Co., Inc. 
e. Sure Film; Dayton Superior Corporation 
f. Eucobar; Euclid Chemical Co. 
g. Vapor Aid; Kaufman Products, Inc. 
h. Lambco Skin; Lambert Corporation 
i. E-Con; L&M Construction Chemicals, Inc. 
j. Confilm; Master Builders, Inc. 
k. Waterhold; Metalcrete Industries 
l. Rich Film; Richmond Screw Anchor Co. 
m. SikaFilm; Sika Corporation 
n. Finishing Aid; Symons Corporation 
o. Certi-Vex EnvioAssist; Vexcon Chemicals, Inc. 

2. Clear Solvent-Borne Liquid-Membrane-Forming Curing Compound: 
a. AH Curing Compound #2 DR; Anti-Hydro International, Inc. 
b. Res-X Cure All Resin; Burke Group, LLC (The) 
c. RX Cure; Conspec Marketing & Manufacturing Co., Inc. 
d. Day-Chem Rez Cure; Dayton Superior Corporation 
e. Kurez DR; Euclid Chemical Co. 
f. Nitocure S; Fosroc 
g. #64 Resin Cure; Lambert Corporation 
h. L&M Cure DR; L&M Construction Chemicals, Inc. 
i. 3100-Clear; W. R. Meadows, Inc. 
j. Seal N Kure FDR; Metalcrete Industries 
k. Rich Cure; Richmond Screw Anchor Co. 
l. Resi-Chem C309; Symons Corporation 
m. Horncure 30; Tamms Industries Co., Div. of LaPorte Construction 

Chemicals North America, Inc. 
n. Uni Res 150; Unitex 
o. Certi-Vex RC; Vexcon Chemicals, Inc. 

2.6 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic 
fiber. 

B. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1752, cork or self-expanding cork. 

C. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic 
fiber, or ASTM D 1752, cork or self-expanding cork. 
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D. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

E. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class and grade to suit requirements, and as fol-
lows: 
1. Type II, non-load bearing, for bonding freshly mixed concrete to hardened con-

crete 
2. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete 

to hardened concrete 
3. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to 

hardened concrete 

F. Available Products:  Subject to compliance with requirements. 

2.7 CONCRETE MIXES 

A. Prepare design mixes, proportioned according to ACI 211.1 and ACI 301, for each type 
and strength of normal-weight concrete determined by either laboratory trial mixes or 
field experience. 

B. Owner will hire a qualified independent testing agency for preparing and reporting pro-
posed mix designs for the trial batch method. 

C. Proportion mixes to provide concrete with the following properties: 
1. Compressive Strength (28 Days):  3500 psi (24.1 MPa) 
2. Maximum Water-Cementitious Materials Ratio:  0.50 
3. Slump Limit:  4 inches (100 mm) 

D. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other 
than Portland cement in concrete as follows: 
1. Fly Ash:  20 percent 
2. Combined Fly Ash and Pozzolan:  20 percent 

E. Add air-entraining admixture at Manufacturer's prescribed rate to result in concrete at 
point of placement having an air content of 2.5 to 4.5 percent. 

F. Add air-entraining admixture at Manufacturer's prescribed rate to result in concrete at 
point of placement having an air content as follows within a tolerance of plus or minus 
1.5 percent: 
1. Air Content:  5.5 percent for 1-1/2-inch (38-mm) maximum aggregate 
2. Air Content:  6.0 percent for 1-inch (25-mm) maximum aggregate 
3. Air Content:  6.0 percent for 3/4-inch (19-mm) maximum aggregate 

2.8 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Comply with requirements and with ASTM C 94. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Proof-roll prepared sub-base surface to check for unstable areas and verify need for addi-
tional compaction.  Proceed with pavement only after nonconforming conditions have 
been corrected and subgrade is ready to receive pavement. 

B. Remove loose material from compacted sub-base surface immediately before placing 
concrete. 

3.2 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pave-
ment to required lines, grades, and elevations.  Install forms to allow continuous progress 
of work and so forms can remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form release agent to ensure separation from 
concrete without damage. 

3.3 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating reinforce-
ment and with recommendations in CRSI's "Placing Reinforcing Bars" for placing and 
supporting reinforcement. 
1. Apply epoxy repair coating to uncoated or damaged surfaces of epoxy-coated re-

inforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing mate-
rials. 

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position 
during concrete placement.  Maintain minimum cover to reinforcement. 

D. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them 
flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace 
units as required before placement.  Set mats for a minimum 2-inch (50-mm) overlap to 
adjacent mats. 

3.4 JOINTS 

A. General:  Construct construction, isolation, and contraction joints and tool edgings true to 
line with faces perpendicular to surface plane of concrete.  Construct transverse joints at 
right angles to centerline, unless otherwise indicated. 
1. When joining existing pavement, place transverse joints to align with previously 

placed joints, unless otherwise indicated. 

B. Construction Joints:  Set construction joints at side and end terminations of pavement and 
at locations where pavement operations are stopped for more than one-half hour, unless 
pavement terminates at isolation joints. 
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1. Provide preformed galvanized steel or plastic keyway-section forms or bulkhead 
forms with keys, unless otherwise indicated.  Embed keys at least 1-1/2 inches 
(38 mm) into concrete. 

2. Continue reinforcement across construction joints, unless otherwise indicated.  
Do not continue reinforcement through sides of pavement strips, unless otherwise 
indicated. 

3. Provide tie bars at sides of pavement strips where indicated. 
4. Use a bonding agent at locations where fresh concrete is placed against hardened 

or partially hardened concrete surfaces. 
5. Use epoxy bonding adhesive at locations where fresh concrete is placed against 

hardened or partially hardened concrete surfaces. 

C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete 
curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where in-
dicated. 
1. Locate expansion joints at intervals of 50 feet (15.25 m), unless otherwise indi-

cated. 
2. Extend joint fillers full width and depth of joint. 
3. Terminate joint filler less than 1/2 inch (12 mm) or more than 1 inch (25 mm) be-

low finished surface if joint sealant is indicated, or as suggested by Manufacturer. 
4. Place top of joint filler flush with finished concrete surface if joint sealant is not 

indicated. 
5. Furnish joint fillers in one-piece lengths.  Where more than one length is re-

quired, lace or clip joint-filler sections together. 
6. Protect top edge of joint filler during concrete placement with metal, plastic, or 

other temporary preformed cap.  Remove protective cap after concrete has been 
placed on both sides of joint. 

D. Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt-
coat one-half of dowel length to prevent concrete bonding to one side of joint. 

E. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into ar-
eas as indicated. Construct contraction joints for a depth equal to at least one-fourth of the 
concrete thickness, as follows: 
1. Grooved Joints:  Form contraction joints after initial floating by grooving and 

finishing each edge of joint with groover tool to the following radius.  Repeat 
grooving of contraction joints after applying surface finishes.  Eliminate groover 
marks on concrete surfaces. 
a. Radius:  1/4 inch (6 mm) 

2. Sawed Joints:  Form contraction joints with power saws equipped with shatter-
proof abrasive or diamond-rimmed blades.  Cut 1/8-inch- (3-mm-) wide joints 
into concrete when cutting action will not tear, abrade, or otherwise damage sur-
face and before developing random contraction cracks. 

F. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial float-
ing with an edging tool to the following radius.  Repeat tooling of edges after applying 
surface finishes.  Eliminate tool marks on concrete surfaces. 
1. Radius:  1/4 inch (6 mm) 
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3.5 CONCRETE PLACEMENT 

A. Inspection:  Before placing concrete, inspect and complete formwork installation, rein-
forcement steel, and items to be embedded or cast in.  Notify other trades to permit instal-
lation of their work. 

B. Remove snow, ice, or frost from sub-base surface and reinforcement before placing con-
crete.  Do not place concrete on frozen surfaces. 

C. Moisten sub-base to provide a uniform dampened condition at the time concrete is 
placed.  Do not place concrete around manholes or other structures until they are at the 
required finish elevation and alignment. 

D. Comply with requirements and with recommendations in ACI 304R for measuring, mix-
ing, transporting, and placing concrete. 

E. Do not add water to concrete during delivery, at Project site, or during placement. 

F. Deposit and spread concrete in a continuous operation between transverse joints.  Do not 
push or drag concrete into place or use vibrators to move concrete into place. 

G. Consolidate concrete by mechanical vibrating equipment supplemented by hand-spading, 
rodding, or tamping.  Use equipment and procedures to consolidate concrete according to 
recommendations in ACI 309R. 
1. Consolidate concrete along face of forms and adjacent to transverse joints with 

an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or 
side forms.  Use only square-faced shovels for hand-spreading and consolidation.  
Consolidate with care to prevent dislocating reinforcement, dowels, and joint de-
vices. 

H. Place concrete in two operations; strike off initial pour for entire width of placement and 
to the required depth below finish surface.  Lay welded wire fabric or fabricated bar mats 
immediately in final position.  Place top layer of concrete, strike off, and screed. 
1. Remove and replace portions of bottom layer of concrete that have been placed 

more than 15 minutes without being covered by top layer, or use bonding agent if 
approved by Architect. 

I. Screed pavement surfaces with a straightedge and strike off.  Commence initial floating 
using bull floats or darbies to form an open textured and uniform surface plane before ex-
cess moisture or bleed water appears on the surface.  Do not further disturb concrete sur-
faces before beginning finishing operations or spreading dry-shake surface treatments. 

J. Curbs and Gutters:  When automatic machine placement is used for curb and gutter 
placement, submit revised mix design and laboratory test results that meet or exceed re-
quirements.  Produce curbs and gutters to required cross section, lines, grades, finish, and 
jointing as specified for formed concrete.  If results are not approved, remove and replace 
with formed concrete. 

K. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit re-
vised mix design and laboratory test results that meet or exceed requirements.  Produce 
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pavement to required thickness, lines, grades, finish, and jointing as required for formed 
pavement. 
1. Compact sub-base and prepare subgrade of sufficient width to prevent displace-

ment of paver machine during operations. 

L. When adjoining pavement lanes are placed in separate pours, do not operate equipment 
on concrete until pavement has attained 85 percent of its 28-day compressive strength. 

M. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete 
work from physical damage or reduced strength that could be caused by frost, freezing 
actions, or low temperatures. 
1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 

deg C), uniformly heat water and aggregates before mixing to obtain a concrete 
mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 
deg F (27 deg C) at point of placement. 

2. Do not use frozen materials or materials containing ice or snow. 
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents 

or chemical accelerators, unless otherwise specified and approved in mix designs. 

N. Hot-Weather Placement:  Place concrete according to recommendations in ACI 305R and 
as follows when hot-weather conditions exist: 
1. Cool ingredients before mixing to maintain concrete temperature at time of 

placement below 90 deg F (32 deg C).  Chilled mixing water or chopped ice may 
be used to control temperature, provided water equivalent of ice is calculated to 
total amount of mixing water.  Using liquid nitrogen to cool concrete is Contrac-
tor's option. 

2. Cover reinforcement steel with water-soaked burlap so steel temperature will not 
exceed ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, reinforcement steel, and subgrade just before placing concrete.  
Keep subgrade moisture uniform without standing water, soft spots, or dry areas. 

3.6 CONCRETE FINISHING 

A. General:  Wetting of concrete surfaces during screeding, initial floating, or finishing op-
erations is prohibited. 

B. Float Finish:  Begin the second floating operation when bleed-water sheen has disap-
peared and the concrete surface has stiffened sufficiently to permit operations.  Float sur-
face with power-driven floats, or by hand floating if area is small or inaccessible to power 
units.  Finish surfaces to true planes.  Cut down high spots, and fill low spots.  Re-float 
surface immediately to uniform granular texture. 
1. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating 

float-finished concrete surface 1/16 to 1/8 inch (1.6 to 3 mm) deep with a stiff-
bristled broom, perpendicular to line of traffic. 

3.7 SPECIAL FINISHES   

A. Refer to Architectural Plans for Special Finishes. 
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3.8 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures.  Comply with ACI 306.1 for cold-weather protection and follow rec-
ommendations in ACI 305R for hot-weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) be-
fore and during finishing operations.  Apply according to Manufacturer's written instruc-
tions after placing, screeding, and bull floating or darbying concrete, but before float fin-
ishing. 

C. Begin curing after finishing concrete, but not before free water has disappeared from 
concrete surface. 

D. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, 
curing compound, or a combination of these as follows: 
1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days 

with the following materials: 
a. Water 
b. Continuous water-fog spray 
c. Absorptive cover, water saturated, and kept continuously wet.  Cover 

concrete surfaces and edges with 12-inch (300-mm) lap over adjacent ab-
sorptive covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with sides 
and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or 
adhesive.  Immediately repair any holes or tears during curing period using cover 
material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or 
roller according to Manufacturer's written instructions.  Recoat areas subjected to 
heavy rainfall within three hours after initial application.  Maintain continuity of 
coating and repair damage during curing period. 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency: Contractor will engage a qualified independent testing and inspection 
agency to sample materials, perform tests, and submit test reports during concrete place-
ment according to requirements specified in this Article. 

B. Testing Services:  Testing shall be performed according to the following requirements: 
1. Sampling Fresh Concrete:  Representative samples of fresh concrete shall be ob-

tained according to ASTM C 172, except modified for slump to comply with 
ASTM C 94. 

2. Slump:  ASTM C 143; one test at point of placement for each compressive-
strength test, but not less than one test for each day's pour of each type of con-
crete.  Additional tests will be required when concrete consistency changes. 

3. Air Content:  ASTM C 231, pressure method; one test for each compressive-
strength test, but not less than one test for each day's pour of each type of air-
entrained concrete. 
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4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 
40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and 
one test for each set of compressive-strength specimens. 

5. Compression Test Specimens:  ASTM C 31/C 31M; one set of four standard cyl-
inders for each compressive-strength test, unless otherwise indicated.  Cylinders 
shall be molded and stored for laboratory-cured test specimens unless field-cured 
test specimens are required. 

6. Compressive-Strength Tests:  ASTM C 39; one set for each day's pour of each 
concrete class exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), 
plus one set for each additional 50 cu. yd. (38 cu. m).  One specimen shall be 
tested at 7 days and two specimens at 28 days; one specimen shall be retained in 
reserve for later testing if required. 

7. When frequency of testing will provide fewer than five compressive-strength 
tests for a given class of concrete, testing shall be conducted from at least five 
randomly selected batches or from each batch if fewer than five are used. 

8. When total quantity of a given class of concrete is less than 50 cu. yd. (38 cu. m), 
Architect may waive compressive-strength testing if adequate evidence of satis-
factory strength is provided. 

9. When strength of field-cured cylinders is less than 85 percent of companion labo-
ratory-cured cylinders, current operations shall be evaluated and corrective pro-
cedures shall be provided for protecting and curing in-place concrete. 

10. Strength level of concrete will be considered satisfactory if averages of sets of 
three consecutive compressive-strength test results equal or exceed specified 
compressive strength and no individual compressive-strength test result falls be-
low specified compressive strength by more than 500 psi (3.4 MPa). 

C. Test results shall be reported in writing to Architect, Concrete Manufacturer, and Con-
tractor within 24 hours of testing.  Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing agency, concrete type and class, location of concrete batch in pavement, design 
compressive strength at 28 days, concrete mix proportions and materials, compressive 
breaking strength, and type of break for both 7- and 28-day tests. 

D. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as the sole basis for approval or rejection. 

E. Additional Tests:  Testing agency shall make additional tests of the concrete when test re-
sults indicate slump, air entrainment, concrete strengths, or other requirements have not 
been met, as directed by Architect.  Testing agency may conduct tests to determine ade-
quacy of concrete by cored cylinders complying with ASTM C 42, or by other methods 
as directed. 

3.10 REPAIRS AND PROTECTION 

A. Remove and replace concrete that is broken, damaged, or defective, or does not meet re-
quirements in this Section. 

B. Drill test cores where directed by Architect when necessary to determine magnitude of 
cracks or defective areas.  Fill drilled core holes in satisfactory areas with Portland ce-
ment concrete bonded to with epoxy adhesive. 

END OF SECTION 
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SECTION 02764 
PAVEMENT JOINT SEALANTS 

PART 1  - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Expansion and contraction joints within Portland cement concrete pavement 
2. Joints between Portland cement concrete and asphalt pavement 

B. Related Sections include the following: 
1. Division 2 Section "Hot-Mix Asphalt Paving" for constructing joints between 

concrete and asphalt pavement 
2. Division 2 Section “Cement Concrete “for constructing joints in concrete paving 
3. Division 7 Section "Joint Sealants" for sealing non-traffic and traffic joints in lo-

cations not specified in this Section 

1.3 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Product Certificates:  For each type of joint sealant and accessory, signed by product 
Manufacturer. 

C. Compatibility and Adhesion Test Reports:  From sealant Manufacturer, indicating the fol-
lowing: 
1. Materials forming joint substrates and joint-sealant backings have been tested for 

compatibility and adhesion with joint sealants. 
2. Interpretation of test results and written recommendations for primers and sub-

strate preparation needed for adhesion. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a quali-
fied testing agency, for sealants. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced Installer who has specialized in installing joint 
sealants similar in material, design, and extent to those indicated for this Project and 
whose work has resulted in joint-sealant installations with a record of successful in-
service performance. 

B. Source Limitations:  Obtain each type of joint sealant through one source from a single 
Manufacturer. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in original unopened containers or bundles with labels 
indicating Manufacturer, product name and designation, color, expiration date, pot life, 
curing time, and mixing instructions for multi-component materials. 

B. Store and handle materials to comply with Manufacturer's written instructions to prevent 
their deterioration or damage due to moisture, high or low temperatures, contaminants, or 
other causes. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not proceed with installation of joint sealants under the 
following conditions: 
1. When ambient and substrate temperature conditions are outside limits permitted 

by joint sealant Manufacturer 
2. When ambient and substrate temperature conditions are outside limits permitted 

by joint sealant Manufacturer or are below 40 deg F (4.4 deg C) 
3. When joint substrates are wet 

B. Joint-Width Conditions:  Do not proceed with installation of joint sealants where joint 
widths are less than that allowed by joint sealant Manufacturer for application indicated. 

C. Joint-Substrate Conditions:  Do not proceed with installation of joint sealants until con-
taminants capable of interfering with their adhesion are removed from joint substrates. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backing materials, and other related materials that 
are compatible with one another and with joint substrates under conditions of service and 
application, as demonstrated by joint sealant Manufacturer based on testing and field ex-
perience. 

B. Colors of Exposed Joint Sealants:  Match Architect's samples. 

C. Colors of Exposed Joint Sealants:  As indicated by referencing Manufacturer's designa-
tions. 

D. Colors of Exposed Joint Sealants:  As selected by Architect from Manufacturer's full 
range for this characteristic. 

2.2 COLD-APPLIED JOINT SEALANTS 

A. Type NS Silicone Sealant for Concrete:  Single-component, low-modulus, neutral-curing, 
non-sag silicone sealant complying with ASTM D 5893 for Type NS. 

B. Type SL Silicone Sealant for Concrete and Asphalt:  Single-component, low-modulus, 
neutral-curing, self-leveling silicone sealant complying with ASTM D 5893 for Type SL. 
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C. Multi-component Low-Modulus Sealant for Concrete and Asphalt:  Proprietary formula-
tion consisting of reactive petropolymer and activator components producing a pourable, 
self-leveling sealant. 

D. Available Products:  Subject to compliance with requirements, cold-applied joint sealants 
that may be incorporated into the Work include, but are not limited to, the following: 
1. Type NS Silicone Sealant for Concrete: 

a. Roadsaver Silicone-SL; Crafco Inc. 
b. 888; Dow Corning 

2. Type SL Silicone Sealant for Concrete and Asphalt: 
a. 890-SL; Dow Corning 

3. Multi-component Low-Modulus Sealant for Concrete and Asphalt: 
a. SOF-SEAL; W.R. Meadows, Inc. 

2.3 HOT-APPLIED JOINT SEALANTS 

A. Elastomeric Sealant for Concrete:  Single-component formulation complying with 
ASTM D 3406. 

B. Sealant for Concrete and Asphalt:  Single-component formulation complying with 
ASTM D 3405. 

C. Available Products:  Subject to compliance with requirements, hot-applied joint sealants 
that may be incorporated into the Work include, but are not limited to, the following: 
1. Elastomeric Sealant for Concrete: 

a. Superseal 444/777; Crafco, Inc. 
b. POLY-JET 3406; W.R. Meadows, Inc. 

2. Sealant for Concrete and Asphalt: 
a. ROADSAVER 221; Crafco Inc. 
b. Product #9005; Koch Materials Company 
c. Product #9030; Koch Materials Company 
d. SEALTIGHT HI-SPEC; W.R. Meadows, Inc. 

2.4 JOINT-SEALANT BACKER MATERIALS 

A. General:  Provide joint-sealant backer materials that are non-staining; are compatible 
with joint substrates, sealants, primers, and other joint fillers; and are approved for appli-
cations indicated by joint sealant Manufacturer based on field experience and laboratory 
testing. 

B. Round Backer Rod for Cold- and Hot-Applied Sealants:  ASTM D 5249, Type 1, of di-
ameter and density required to control sealant depths and prevent bottom-side adhesion of 
sealant. 

C. Backer Strips for Cold- and Hot-Applied Sealants:  ASTM D 5249; Type 2; of thickness 
and width required to control sealant depths, prevent bottom-side adhesion of sealant, and 
fill remainder of joint opening under sealant. 
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2.5 PRIMERS 

A. Primers:  Product recommended by joint sealant Manufacturer where required for adhe-
sion of sealant to joint substrates indicated, as determined from preconstruction joint- 
sealant-substrate tests and field tests. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance 
with requirements for joint configuration, installation tolerances, and other conditions af-
fecting joint-sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants 
to comply with joint sealant Manufacturer's written instructions. 

B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing 
by joint sealant Manufacturer, based on preconstruction joint-sealant-substrate tests or 
prior experience.  Apply primer to comply with joint sealant Manufacturer's written in-
structions.  Confine primers to areas of joint-sealant bond; do not allow spillage or migra-
tion onto adjoining surfaces. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint sealant Manufacturer's written installation instructions appli-
cable to products and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations of ASTM C 1193 for use 
of joint sealants as applicable to materials, applications, and conditions indicated. 

C. Install backer materials of type indicated to support sealants during application and at po-
sition required to produce cross-sectional shapes and depths of installed sealants relative 
to joint widths that allow optimum sealant movement capability. 
1. Do not leave gaps between ends of backer materials. 
2. Do not stretch, twist, puncture, or tear backer materials. 
3. Remove absorbent backer materials that have become wet before sealant applica-

tion and replace them with dry materials. 

D. Install sealants by proven techniques to comply with the following and at the same time 
backings are installed: 
1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses provided for each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability. 
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E. Tooling of Non-sag Sealants:  Immediately after sealant application and before skinning 
or curing begins, tool sealants according to requirements specified below to form smooth, 
uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact 
and adhesion of sealant with sides of joint. 
1. Remove excess sealants from surfaces adjacent to joint. 
2. Use tooling agents that are approved in writing by joint sealant Manufacturer and 

that do not discolor sealants or adjacent surfaces. 

F. Provide joint configuration to comply with joint sealant Manufacturer's written instruc-
tions, unless otherwise indicated. 

G. Provide recessed joint configuration for silicone sealants of recess depth and at locations 
indicated. 

3.4 CLEANING 

A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by 
methods and with cleaning materials approved by Manufacturers of joint sealants and of 
products in which joints occur. 

3.5 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating sub-
stances and from damage resulting from construction operations or other causes so seal-
ants are without deterioration or damage at time of Substantial Completion.  If, despite 
such protection, damage or deterioration occurs, cut out and remove damaged or deterio-
rated joint sealants immediately so installations with repaired areas are indistinguishable 
from the original work. 

 

END OF SECTION 
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SECTION 02780 
DETECTABLE WARNING PAVERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Concrete pavers units 
2. Detectable warning pavers 
3. Sand bed and sand joint 

B. Related Sections: 
1. Section 02923 - Landscape Grading: Preparation of subsoil for pavers. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM C33 - Standard Specification for Concrete Aggregates 
2. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar 
3. ASTM C936 - Standard Specification for Solid Concrete Interlocking Paving 

Units 

1.3 SYSTEM DESCRIPTION 

A. Paving and Setting Bed: To accommodate pedestrian traffic. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Requirements for submittals. 

B. Shop Drawings: Indicate on shop drawings, layout of pavers, dimensions of paved areas, 
control joints, expansion joints, elevations, and affected adjacent construction. 

C. Product Data: Submit characteristics of pavers unit, detectable warning pavers, 
dimensions, and special shapes. 

D. Samples: Submit two samples of each Concrete pavers’ size, illustrating style, size, color 
range and surface texture of units being provided. 

E. Manufacturer's Installation Instructions: Submit substrate requirements and installation 
methods. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years documented experience. 
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B. Installer: Company specializing in performing work of this section with minimum two 
years documented experience or approved by Manufacturer. 

1.6 MOCKUP 

A. Section 01400 - Quality Requirements: Requirements for mockup. 

B. Construct mockup, 24 sq ft, including setting bed, pavers, joint sealers, control joint, 
expansion joint, and accessories to pattern indicated. 

C. Locate where directed by Architect/Engineer. 

D. Incorporate accepted mockup as part of Work. 

1.7 EXTRA MATERIALS 

A. Section 01700 - Execution Requirements: Spare parts and maintenance products. 

B. Supply 10 of each pavers’ size. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: 
1. Belden Brick Model ADA Pavers 
2. Pavestone Model Detectable Warning Pavers 
3. ADA Solutions Inc. Model Cast-in-Place Composite Pavers Tiles 
4. Substitutions: Section 01600 - Product Requirements 

2.2 MATERIALS 

A. Detectable Warning Pavers: Cast concrete with truncated domes Conforming to the 
following: 
1. Type: ASTM C936, Hydraulically pressed concrete of 8,000 psi minimum, 28 

day compressive strength 
2. Air Entrained: 5 to 7 percent 
3. Moisture Content: 7 percent 
4. Moisture Absorption: 5 percent 
5. Nominal Size: 3 7/8” x 7 13/16” x 2 3/8” inch 
6. Style:  
7. Color: Selected from Manufacturer's standard range 
8. Shape: Rectangular 

B. Sand for Setting Bed and Joint Filler: ASTM C144, clean washed river or bank sand. 
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C. Cast-In-Place Composite Pavers Tiles:  In accordance with ADA Regulations for 
Detectable Warning on Curb Ramps.  Raised truncated domes, Color and pattern as 
selected by Architect.  The materials shall conform to the following specifications:  
Manufacturer ADA Solutions, Inc.  Cast-In-Place Composite Pavers Tiles 
1. A homogenous glass and carbon reinforced composite which is colorfast and UV 

stable.  The color of the tile is colored throughout and does not contain any type 
of paint coating to achieve the color. 

2. Strength: 20,000psi 
3. Slip resistance: exceeds 0.80 wet or dry 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Verification of existing conditions before 
starting work. 

B. Verify that substrate is level or to correct gradient, smooth, capable of supporting pavers 
and imposed loads, and ready to receive Work of this section. 

C. Verify gradients and elevations of substrate are correct. 

3.2 PREPARATION 

A. Treat soil with herbicide to retard plant growth. 

3.3 INSTALLATION 

A. Cast-In-Place Composite Pavers Tiles:  
1. Tile pavers units are to be used on new curb ramp locations.  The panels can be 

pre-filled with concrete and set in place or pressed into place in the freshly 
poured concrete. 

B. Detectable Warning Pavers: 
1. Excavate unsuitable, unstable or unconsolidated subgrade material and compact 

the area which is to receive the pave stones.  Backfill, place and level the 
excavated area with a 4 inch minimum of a compacted structural base material.  

2. Spread sand evenly over prepared substrate surface to a maximum thickness of   
1 ½ inches. 

3. Dampen and roller compact sand to level and even surface. 
4. Screed and scarify top 1/2 inch of sand. 
5. Place pavers units in parquet pattern, from straight reference edge. Place half 

units at edge and interruptions. Maintain tight and evenly spaced joints. 
a. Joint Width: 1/8 inches 

6. Sprinkle sand over surface and sweep into joints. Moisten joints and recover with 
additional sand until firm joints are achieved.. 

7. Tamp pave stones with a plate compactor, uniformly level, true to grade and free 
of movement. 
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8. Spread sand to 1/8” thickness over entire paving area. 
9. Make one more pass with plate compactor to fill joints with sand. Remove excess 

sand. 
 

END OF SECTION 
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SECTION 02821 
CHAIN LINK FENCES AND GATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Fence framework, fabric, and accessories 
2. Excavation for post bases 
3. Concrete foundation for posts 
4. Manual gates and related hardware 
5. Privacy slats 

B. Related Sections: 
1. Division 2 – Site Work 
2. Division 3 – Concrete  

1.2 REFERENCES 

A. ASTM International: 
1. ASTM A121 - Standard Specification for Zinc-Coated (Galvanized) Steel Barbed 

Wire 
2. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products 
3. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on 

Iron and Steel Hardware 
4. ASTM A392 - Standard Specification for Zinc-Coated Steel Chain-Link Fence 

Fabric 
5. ASTM C94 - Standard Specification for Ready-Mixed Concrete 
6. ASTM F567 - Standard Practice for Installation of Chain-Link Fence 
7. ASTM F900 - Standard Specification for Industrial and Commercial Swing Gates 
8. ASTM F1083 - Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated 

(Galvanized) Welded, for Fence Structures 
9. ASTM F1184 - Standard Specification for Industrial and Commercial Horizontal 

Slide Gates 

B. Chain Link Fence Manufacturers Institute: 
1. CLFMI - Product Manual 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide chain-link fences and gates capable of withstanding the 
effects of gravity loads and the following loads and stresses within limits and under 
conditions indicated: 
1. Minimum Post Size and Maximum Spacing for Wind Velocity Pressure:  

Determine based on mesh size and pattern specified, and on the following 
minimum design wind pressures and according to CLFMI WLG 2445: 
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a. Consult a structural engineer experienced in design wind loads 
applicable to Project.  Verify compliance with codes.  See Evaluations. 

b. Wind Speed:  120 mph 
c. Fence Height: Six Feet 
d. Line Post Spacing: At intervals not exceeding 10 feet 
e. Line Post Group:  IA, ASTM F 1043, Schedule 40 steel pipe 
f. Wind Exposure Category:  C 

B. Lightning Protection System:  Maximum grounding-resistance value of 25 ohms under 
normal dry conditions. 

1.4 SYSTEM DESCRIPTION 

A. Fence Height: Six (6) feet nominal. 

1.5 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Requirements for submittals. 

B. Shop Drawings:  Show locations of fences, gates, posts, rails, tension wires, details of 
extended posts, extension arms, gate swing, or other operation, hardware, and 
accessories.  Indicate materials, dimensions, sizes, weights, and finishes of components.  
Include plans, gate elevations, sections, details of post anchorage, attachment, bracing, 
and other required installation and operational clearances. 
1. For installed products indicated to comply with design loads, include structural 

analysis data. 

C. Samples for Verification:  For each type of chain-link fence and gate indicated. 

D. Qualification Data:  For Installer. 

E. Product Data: Submit data on gates, fabric, posts, accessories, fittings and hardware. 

F. Samples: Submit two samples of gates, fence fabric, illustrating construction and finish. 

G. Manufacturer's Installation Instructions: Submit installation requirements, post 
foundation anchor bolt templates, and maintenance manual. 

1.6 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Project Record Documents: Accurately record actual locations of property perimeter 
posts relative to property lines and easements. 

C. Operation and Maintenance Data: Procedures for submittals. 
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1.7 QUALITY ASSURANCE 

A. Supply material in accordance with CLFMI - Product Manual. 

B. Perform installation in accordance with ASTM F567. 

C. Maintain one copy copies of each document on site. 

D. Field Measurements:  Verify layout information for chain-link fences and gates shown on 
Drawings in relation to property survey and existing structures.  Verify dimensions by 
field measurements. 

1.8 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years documented experience. 

B. Installer: Installer Qualifications:  An experienced Installer who has completed chain-link 
fences and gates similar in material, design, and extent to those indicated for this Project 
and whose work has resulted in construction with a record of successful in-service 
performance.  Company specializing in performing work of this section with minimum 
three years documented experience and approved by Manufacturer. 

1.9 DELIVERY, STORAGE AND HANDLING 

A. Section 01600 - Product Requirements: Requirements for transporting, handling, storing, 
and protecting products. 

B. Deliver fence fabric and accessories in packed cartons or firmly tied rolls. 

C. Identify each package with Manufacturer’s name. 

D. Store fence fabric and accessories in secure and dry place. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: 
1. Master Halco  
2. Merchants Metal 
3. Substitutions: Section 01600 - Product Requirements 

2.2 MATERIALS 

A. Framing (Steel): ASTM F1083 Schedule 40 galvanized steel pipe, welded construction, 
minimum yield strength of 25 ksi; coating conforming to ASTM F1043 Type A on pipe 
exterior and interior. 
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B. Fabric Wire (Steel): ASTM A392 zinc coated wire fabric. Weight of Metallic (Zinc) 
Coating:  ASTM A 392, Type II, Class 1, 1.2 oz./sq. ft. with zinc coating applied after 
weaving. 

C. Barbed Wire: ASTM A121 galvanized steel; 12 gage thick wire, 3 strands, 4 points at 3” 
inch oc. 

D. Concrete: ASTM C94; Normal Portland Cement, 3,000 psi strength at 28 days, 3 inch 
slump; nominal sized coarse aggregate. 

2.3 COMPONENTS 

A. Line Posts:  2.38 inch diameter. 

B. Corner and Terminal Posts:  3.5 inch. 

C. Gate Posts:  4.5 inch diameter. 

D. Top and Brace Rail:  1.66 inch diameter, plain end, sleeve coupled. 

E. Gate Frame: 1.66 inch diameter for welded and fittings and truss rod fabrication. 

F. Fabric: 2 inch diamond mesh interwoven wire, 9 gage thick, barbed and barded, top 
salvage twisted tight, bottom selvage twisted tight. 

G. Tension Wire: 6 gage thick steel, single strand. 

H. Tension Band: thick steel. 

I. Tension Strap: thick steel. 

J. Tie Wire: According to ASTM F 626.  Aluminum alloy steel wire. 

2.4 ACCESSORIES 

A. Caps: Cast steel galvanized; sized to post diameter, set screw retainer. 
1. Line post caps with loop to receive tension wire or top rail. 

B. Fittings: Sleeves, bands, clips, rail ends, tension bars, fasteners and fittings; galvanized 
steel. 
1. Tension Bars:  Steel, length not less than 2 inches shorter than full height of 

chain-link fabric.  Provide one bar for each gate and end post, and two for each 
corner and pull post, unless fabric is integrally woven into post. 

2. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading rod and 
turnbuckle or other means of adjustment. 

3. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and 
frames, complying with the following: 
a. Hot-Dip Galvanized Steel:  0.148-inch- diameter wire; galvanized 

coating thickness matching coating thickness of chain-link fence fabric. 
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C. Extension Arms: Galvanized pressed steel, to accommodate 3 strands of barbed wire, 
single arm, sloped to 45 degrees. Barbed Wire Arms:  Pressed steel or cast iron, with 
clips, slots, or other means for attaching strands of barbed wire, integral with post cap; for 
each post, unless otherwise indicated, and as follows: 
1. Line posts with arms that accommodate top rail or tension wire. 
2. Extended posts are indicated at fence corner posts, unless Corner arms are 

indicated and approved. 
3. Type I, single slanted arm. 

D. Gate Hardware: Center gate stop and drop rod, Mechanical keepers; three 180 degree 
gate hinges for each leaf and hardware for padlock keyed to match hardware specified in 
Section 08710.  Hardware:  Latches permitting operation from both sides of gate, 
hinges, center gate stops and keepers for each gate leaf more than 5 feet wide.  Fabricate 
latches with integral eye openings for padlocking; padlock accessible from both sides of 
gate. 

E. Barbed Wire:  Zinc-Coated Steel Barbed Wire:  Comply with ASTM A 121, Chain-Link 
Fence grade for the following three-strand barbed wire: 
1. Standard Size and Construction:  0.099-inch- diameter line wire with 0.080-inch- 

diameter, 2-point round barbs spaced not more than 4 inches o.c.  

F. Fence Grounding:   
1. Conductors:  Bare, solid wire for No. 6 AWG and smaller; stranded wire for 

No. 4 AWG and larger. 
a. Material above Finished Grade:  Copper 
b. Material on or below Finished Grade:  Copper 
c. Bonding Jumpers:  Braided copper tape, 1 inch wide, woven of 

No. 30 AWG bare copper wire, terminated with copper ferrules 
2. Connectors and Grounding Rods:  Comply with UL 467. 

a. Connectors for Below-Grade Use:  Exothermic welded type 
b. Grounding Rods:  Copper-clad steel 

1) Size:  5/8 by 96 inches 

2.5 GATES 

A. General: 
1. Gate Types, Opening Widths and Directions of Operation: As indicated on 

Drawings 
2. Factory assemble gates 
3. Design gates for operation by one person 

B. Swing Gates: 
1. Fabricate gates to permit 180 degree swing. 
2. Gates Construction: ASTM F900 with welded corners. Use of corner fittings is 

not permitted. 

C. Sliding Gates: 
1. Framing and Posts: ASTM F1184, Classification:  Type II Cantilever Slide, 

Class 1 with external roller assemblies. 
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2. Rollers for overhead and cantilever sliding gates: Bearing type. Furnish non-
sealed bearings with grease fitting for periodic maintenance. 

3. Secure rollers to post or frame without welding. 

D. Cantilever Sliding Gates: 
1. Fabricate gate leaf frames and tracks as required to meet performance 

requirements of ASTM F1184 and specified performance requirements. 
2. Frame Members: galvanized steel tubing with outside dimensions and weight 

according to ASTM F 1184, welded assembly forming rigid, one piece unit. 
3. Install fabric securely stretched and held in center of tubing. 
4. Brace cantilever overhang frames with 3/8 inch brace rods. For gate leaf sizes 

greater than 23 feet, fabricate with additional lateral support rail welded adjacent 
to top and bottom horizontal rails. 

5. Provide minimum overhang for each leaf opening size as per Manufacturers 
requirements: 
 
Opening    Overhang 
 
Up to 10’-0” (3.0 m)   6’-6” (2.0 m) 
10’-0” -14’-0” (3.0 m - 4.3 m)  7’-6” (2.3 m) 
14’-1” -22’-0” (4.4 m - 6.7 m)  10’-0” (3.0 m) 
22’-1” - 30’-0” (6.8 - 9.1 m)  12’-0” (3.7 m)
 

6. Track and Rail: Combined, integral track and rail, galvanized steel with outside 
dimensions and weight according to ASTM F 1184. 

7. Roller Track Assembly: As required per ASTM F 1184 for Type II, Class 1 
gates.  Two swivel type, zinc, die cast trucks having four, sealed lubricant ball 
bearing wheels minimum 2 inches diameter by 9/16 inches width designed for 
same reaction load as rail. Provide two side-rolling wheels for each gate leaf to 
maintain alignment of truck in track. 

8. Fasten trucks to post brackets by minimum 7/8 inch (22 mm) diameter, 1/2 inch 
(13 mm) shank ball bolts. 

9. Provide galvanized steel guide wheel assemblies consisting of two rubber wheels 
of minimum 4 inch (100 mm) diameter with oil-impregnated bearings for each 
supporting post. 

10. Attach guide wheel assembly to post so bottom horizontal member rolls between 
wheels and permitting adjustment to maintain plumb gate frames and proper 
alignment. 

2.6 FINISHES 

A. Components and Fabric: Galvanized to ASTM A123/A123M; ASTM A153/A153M for 
components; ASTM A392 for fabric; 2.0 oz/sq ft coating. 

B. Hardware: Galvanized to ASTM A153/A153M, 2.0 oz/sq ft coating. 

C. Accessories: Same finish as framing. 
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PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION 

A. Demolition: On the state’s property and at the new fence, the Contractor shall clear an 
unobstructive area of 4' of the State’s property line.  The Contractor shall coordinate 
fence installation with the State and Owners representative. 

B. Clearing and Grading: The Contractor shall do all clearing of brush, rocks and debris 
which may be necessary for the installation of fencing. 

C. Stake Corners: The State will stake out the locations for corner posts and terminal posts 
in this installation.  The fencing panels between corner and terminal posts shall generally 
follow the finished ground elevations.  The Contractor shall grade off irregularities 
necessary to limit the variation of grade under the bottom of the fence to a distance no 
greater than 6" or less than 2". 

D. The finished fence shall be plumb, taut, true to line and complete in every detail.  All 
work shall be done by experienced workmen.  

E. Excavated material from footings shall be spread neatly and uniformly to leave the area 
adjacent to the fence as slightly as possible. 

3.2 INSTALLATION 

A. Install framework, fabric, accessories and gates in accordance with ASTM F567. 

B. Set intermediate, terminal, and gate posts plumb, in concrete footings with top of footing 
1 ½” inches above finish grade. Slope top of concrete for water runoff. 

C. Line Post Footing Depth Below Finish Grade: ASTM F567. Drill holes in firm, 
undisturbed or compacted soil.  Holes shall have diameter 4 times greater than outside 
dimension of post, and depths approximately 6” deeper than post bottom.  Excavate 
deeper as required for adequate support in soft and loose soils, and for posts with heavy 
lateral loads.  Set post bottom 24” below surface when in firm, undisturbed soil.  Place 
concrete around posts in a continuous pour.  Trowel finish around post and slope to direct 
water away from posts. 

D. Corner and Terminal Post Footing Depth Below Finish Grade: ASTM F567. Drill holes 
in firm, undisturbed or compacted soil.  Holes shall have diameter 4 times greater than 
outside dimension of post, and depths approximately 6” deeper than post bottom.  
Excavate deeper as required for adequate support in soft and loose soils, and for posts 
with heavy lateral loads.  Set post bottom 42” below surface when in firm, undisturbed 
soil.  Place concrete around posts in a continuous pour.  Trowel finish around post and 
slope to direct water away from posts.   

E. Pull Post Spacing: Pull post shall be located not more than 500 feet apart and at each 
change in direction exceeding 20 degrees.  Runs of fence over 500 feet but less than 1000 
feet shall have a pull post centered in the run. 
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F. Gate Post Footing Depth Below Finish Grade: ASTM F567. Drill holes in firm, 
undisturbed or compacted soil.  Holes shall have diameter 8 times greater than outside 
dimension of post, and depths approximately 6” deeper than post bottom.  Excavate 
deeper as required for adequate support in soft and loose soils, and for posts with heavy 
lateral loads.  Set post bottom 48” below surface when in firm, undisturbed soil.  Place 
concrete around posts in a continuous pour.  Trowel finish around post and slope to direct 
water away from posts. 

G. Brace each gate and corner post to adjacent line post with horizontal center brace rail and 
diagonal truss rods. Maintaining plumb position and alignment of fencing.  Install braces 
at end and gate posts and at both sides of corner and pull posts. 
1. Locate horizontal braces at midheight of fabric 6 feet or higher, on fences with 

top rail and at 2/3 fabric height on fences without top rail.  Install so posts are 
plumb when diagonal rod is under proper tension. 

H. Top Rail:  Maintaining plumb position and alignment of fencing.  Run rail continuously 
through line post caps, bending to radius for curved runs and terminating into rail end 
attached to posts or post caps fabricated to receive rail at terminal posts.  Provide 
expansion couplings as recommended in writing by fencing Manufacturer.  Install top rail 
through line post tops and splice with 6 inch long rail sleeves. 

I. Install center and bottom brace rail on corner gate leaves. 

J. Place fabric on outside of posts and rails. 

K. Do not stretch fabric until concrete foundation has cured 28 days. 

L. Stretch fabric between terminal posts or at intervals of 100 feet maximum, whichever is 
less. 

M. Position bottom of fabric 1 ½” inches above finished grade. 

N. Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at 
maximum 15 inches on centers. 

O. Attach fabric to end, corner, and gate posts with tension bars and tension bar clips. 

P. Tension Wire: Maintaining plumb position and alignment of fencing.  Pull wire taut, 
without sags.  Fasten fabric to tension wire with 0.120-inch- diameter hog rings of same 
material and finish as fabric wire, spaced a maximum of 24 inches o.c.  Install tension 
wire in locations indicated before stretching fabric. 
1. Bottom Tension Wire:  Install tension wire within 6 inches of bottom of fabric 

and tie to each post with not less than same diameter and type of wire. 

Q. Install support arms sloped outward and attach barbed wire; tension and secure. 

R. Support gates from gate posts. Do not attach hinged side of gate from building wall. 
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S. Install gate with fabric and barbed wire overhang to match fence. Install three hinges on 
each gate leaf, latch, catches, foot bolts and sockets, torsion spring retainer, retainer and 
locking clamp. 

T. Provide concrete center drop to footing depth and drop rod retainers at center of double 
gate openings. 

U. Connect to existing fence at new terminal post. 

V. Install posts with 4 inches maximum clear opening from end posts to buildings, fences 
and other structures. 

W. Center and align posts. Place concrete around posts, and vibrate for consolidation. Verify 
vertical and top alignment of posts and make necessary corrections. 

X. Extend concrete footings 1 inches above grade, and trowel, forming crown to shed water. 

Y. Allow footings to cure minimum 7 days before installing fabric and other materials 
attached to posts. 

Z. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence 
opposite the fabric side. Peen ends of bolts or score threads to prevent removal of nuts. 

AA. Barbed Wire:  Install barbed wire uniformly spaced, angled toward security side of fence.  
Pull wire taut and install securely to extension arms and secure to end post or terminal 
arms. 

3.3 GATE INSTALLATION 

A. Install gates according to Manufacturer's written instructions, level, plumb, and secure for 
full opening without interference.  Attach fabric as for fencing.  Attach hardware using 
tamper-resistant or concealed means.  Install ground-set items in concrete for anchorage.  
Adjust hardware for smooth operation and lubricate where necessary. 

3.4 GROUNDING AND BONDING 

A. Fence Grounding:  Install at maximum intervals of 1500 feet except as follows: 
1. Fences within 100 Feet of Buildings, Structures, Walkways, and Roadways:  

Ground at maximum intervals of 750 feet. 
a. Gates and Other Fence Openings:  Ground fence on each side of 

opening. 
1) Bond metal gates to gate posts. 
2) Bond across openings, with and without gates, except openings 

indicated as intentional fence discontinuities.  Use No. 2 AWG 
wire and bury it at least 18 inches below finished grade. 

B. Protection at Crossings of Overhead Electrical Power Lines:  Ground fence at location of 
crossing and at a maximum distance of 150 feet on each side of crossing. 
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C. Fences Enclosing Electrical Power Distribution Equipment:  Ground as required by 
IEEE C2, unless otherwise indicated. 

D. Grounding Method:  At each grounding location, drive a grounding rod vertically until 
the top is 6 inches below finished grade.  Connect rod to fence with No. 6 AWG 
conductor.  Connect conductor to each fence component at the grounding location, 
including the following: 
1. Each Barbed Wire Strand.  Make grounding connections to barbed wire with 

wire-to-wire connectors designed for this purpose. 

E. Bonding Method for Gates:  Connect bonding jumper between gate post and gate frame. 

F. Connections:  Make connections so possibility of galvanic action or electrolysis is 
minimized.  Select connectors, connection hardware, conductors, and connection 
methods so metals in direct contact will be galvanically compatible. 
1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to 

make contact points closer in order of galvanic series. 
2. Make connections with clean, bare metal at points of contact. 
3. Coat and seal connections having dissimilar metals with inert material to prevent 

future penetration of moisture to contact surfaces. 

G. Bonding to Lightning Protection System:  If fence terminates at lightning-protected 
building or structure, ground the fence and bond the fence grounding conductor to 
lightning protection down conductor or lightning protection grounding conductor 
complying with NFPA 780. 

3.5 ADJUSTING 

A. Gate:  Adjust gate to operate smoothly, easily, and quietly, free of binding, warp, 
excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, 
throughout entire operational range.  Confirm that latches and locks engage accurately 
and securely without forcing or binding. 

B. Lubricate hardware and other moving parts. 

3.6 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Variation From Plumb: ¼ inch. 

C. Maximum Offset From Indicated Position: 1 inch. 

D. Minimum distance from property line: 12 inches. 

 

END OF SECTION 
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SECTION 02900 
GRADING 

 

PART 1  - GENERAL 
 

1.1 RELATED DOCUMENTS 
 

A. The Terms and Conditions of the Contract, including Supplementary and Special Conditions 
of the Contract, and the Drawings apply to this Section. 

 
1.2 SUMMARY 

 
A. Section Includes: 

 
1. Provide all material, labor, equipment and services required for grading as shown on 

the drawings and described herein. 
 

2. Protection of utilities and property. 
 
 
PART 2  - PRODUCTS 
 
2.1 MATERIALS 

 
A. General fill shall be material removed during excavation, free from debris, rocks larger than 2", 

roots and other deleterious materials (for use under open landscaped areas only). 
 

B. Sand shall be river sand, clean and washed, conforming to ASTM C33, free from excess salt, 
alkali, vegetable matter and clay. 

 
C. Select Fill (for areas other than building) shall be obtained from an approved source and shall 

meet the specifications and requirements of the geotechnical report. 
 

D. Select Fill (for building areas) shall meet the requirements per the Structural Drawings and 
Section 03300 (if applicable). 

 
E. Topsoil shall meet the requirements of the Landscape Plans. 

 
 
PART 3  - EXECUTION 
 
3.1 GRADING 

 
A. The site shall be prepared and shaped in conformity with the lines and grades as shown on the 

plans. 
 
 
 

END OF SECTION 
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SECTION 02925 
SUBGRADE PREPARATION 

 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. The Terms and Conditions of the Contract, including Supplementary and Special 

Conditions of the Contract, and the Drawings apply to this Section. 
 
1.2 SUMMARY 

 
A. Section includes furnishing all labor, materials, and equipment necessary for 

completing all subgrade preparation operations for pavement, drainage facilities and 
other improvements shown on the drawings associated with this project. 

 
1.3 RELATED WORK 

 
A. Related work of other Sections includes: 
 

1. Section 02200 – Earthwork 
2. Section 02324 – Trenching 
3. TxDOT Specification: Item 132 – Embankment 

 
1.4 REFERENCES 

 
A. ASTM:  American Society for Testing and Materials, 1916 Race Street, Philadelphia, 

Pennsylvania 19103, U.S.A. 
 

1. ASTM D698-00ae1 - Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-
m/m3)). 

 
2. ASTM D1557-02e1 - Standard Test Methods for Laboratory Compaction 

Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-
m/m3)). 

 
3. ASTM D2922-05 - Standard Test Methods for Density of Soil and Soil-

Aggregate in Place by Nuclear Methods (Shallow Depth). 
 

4. ASTM D4318-05 - Standard Test Methods for Liquid Limit, Plastic Limit 
and Plasticity Index of Soils. 

 
B. TxDOT:  Texas Department of Transportation. 
 

1. TxDOT Item 100 - Standard Specifications for Construction of Highways, 
Streets and Bridges, 2004 Edition. 
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2. TxDOT Item 260 - Standard Specifications for Construction of Highways, 
Streets and Bridges, 2004 Edition. 

 
1.5 DEFINITIONS 

 
A. Prepare Ground Surface: Ground surface after completion of site clearing, scalping 

of sod, stripping of topsoil, excavation to grade, and scarification and compaction of 
subgrade. 

 
B. Subgrade: Layer of existing soil after completion of clearing, grubbing, scalping to 

topsoil prior to placement of fill, structural fill, roadway structure or base for floor 
slab. 

 
C. Proof Rolling: Testing of subgrade by compactive effort to identify areas that will 

not support the future loading without excessive settlement. 
 
1.6 SUBMITTALS 

 
A. Provide certifications and laboratory analysis results for all fill materials proposed 

for use on the project, indicating conformity to the specifications and source of 
materials. 

 
B. Perform, document and report the following quality control tests at the designated 

frequency in accordance with Section 01330. 
 

1. Submit two (2) copies of test reports of the moisture-density and compaction 
results for review. 

 
2. Comply with Submittal requirements outlined in Sections 01330.   

 
 
PART 2 

PART 3 

- PRODUCTS  (NOT USED) 
 
 

- EXECUTION 
 
 
3.1 SUBGRADE PREPARATION UNDER BUILT-UP AREAS 

 
A. The Subgrade shall be prepared and shaped in conformity with the lines and grades 

as shown on the plans and contained in the Geotechnical Report. 
 

B. Fill as required to obtain proper subgrade elevation in lifts not to exceed 6" in 
thickness. 

 
1. Built-Up Areas: In built-up areas, including: building slab areas, sidewalks, 

ramps, retaining wall, pavement areas, channel areas, or other such structural 
concrete items, fill with compacted select fill in carefully placed and 
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compacted lifts not to exceed 6" before compaction.  Compact all select fill 
material in lifts not to exceed 6" to a minimum of 95% as specified below. 

 
C. In cut areas, all unstable or otherwise objectionable material including roots, shall 

be removed from the subgrade and replaced with specified material. 
 

D. Except under the building, in cut areas: scarify, re-work, and compact the top 6" of 
the exposed subgrade to at least 95% of the maximum density in accordance with 
Test Method TEX-113-E prior to placement of select fill. 

 
E. Testing is required to meet the Geotechnical Report requirements. 

 
F. Failures in tested areas shall be re-tested until passed and the cost of all re-testing 

shall be borne by the Contractor. 
 
3.2 SUBGRADE PREPARATION IN PAVED AREAS 

 
A. Subgrade Preparation: 

1. Comply with the requirements of TxDOT Items 264 and 247 for subgrade 
preparation under flexible base.  Provide "Density Control" method of 
compaction (for all subgrade work). 

2. Scarify, rework, and compact 8” of the exposed subgrade (to a depth as 
shown on the drawings) to at least 95% of the standard moisture density to 
ASTM D698-00ae1 prior to placement of flexible base material. 

 
3.3 QUALITY CONTROL TESTING 

 
A. Provide certifications and laboratory analysis results for all fill materials proposed 

for use on the project, indicating conformity to the specifications and source of 
materials. 

 
B. Engage a testing laboratory for control testing during subgrade preparation 

operations to perform, document and report the following quality control tests at the 
designated frequency. 

 
1. Perform field density tests in accordance with ASTM D698-00ae1. 

 
2. Field density tests may also be performed by the nuclear method in 

accordance with ASTM D2922-05, provided that calibration curves are 
periodically checked and adjusted to correlate to tests performed using 
ASTM D698.  When field in-place density tests are performed using nuclear 
methods, make calibration checks of both density and moisture gages at 
beginning of work. 

 
3. Perform at least one field in-place density test for each 5,000 square feet. 

 
 
 

END OF SECTION 
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SECTION 02950 
PARKING BUMPERS 

 
 
PART 1  - GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. The Terms and Conditions of the Contract, including Supplementary and Special Conditions of 

the Contract, and the Drawings apply to this Section. 
 
1.2 SUMMARY 

 
A. Furnish all labor, materials and equipment for providing all of the following complete and in 

place: 
 

1. Parking bumpers 
2. Adhesive 
3. Steel bars for installation 

 
1.3 RELATED WORK 

 
A. Related work of other Sections includes: 
 

1. Section 03300- Cast-In-Place Concrete 
 
1.4 REFERENCES 

 
A. TxDOT:  Texas Department of Transportation. 
 

1. TxDOT DMS-6100 – Epoxies and Adhesives. 
 

1.5 SUBMITTALS 
 

A. General: Refer to Section 01330 - Submittal Procedures and Section 01600 – Product 
Requirements, for submittal requirements and procedures. 

 
B. Shop Drawings: Submit Shop Drawings of bumpers, including plan layout and installation 

details, for approval. 
 
C. Product Data: Submit manufacturers’ product data of precast bumpers and epoxy adhesives for 

approval. 
 
1.6 QUALITY ASSURANCE 

 
A. Precast parking bumpers shall be manufactured for the intended purpose by a company or firm 

specializing in the manufacture of precast concrete parking appurtenances. 
 
 
PART 2  - PRODUCTS 
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2.1 MATERIALS 

 
A. Parking Bumpers: 
 

1. Provide precast concrete parking bumpers conforming to the dimensions shown on the 
plans. 

 
2. Bumpers shall be manufactured of air entrained concrete; 2,500 psi minimum 

compressive strength; approximately 4" high x 8" wide x 72" long, with a vertical hole in 
each end for anchorage as indicated on the plans.   

 
3. Provide (2) #3 reinforcing bars running the length of the wheel stop.  Anchor in place 

with two No.  4 bars, 16" long on asphalt paving.  On concrete paving, use expansion 
bolts in place of drive pins No. 4 bars. 

 
B. Adhesive: Adhesive for anchoring parking bumpers to pavement shall be an epoxy adhesive 

manufactured for the purpose, meeting the requirements of TXDOT DMS-6100, Type III. 
 

C. Steel Bars for Installation: Epoxy coated rebar, No. 4 size, conforming to applicable 
requirements of Section 033000 – Cast-In-Place Concrete. 

 
 
PART 3  - EXECUTION 
 
3.1 INSTALLATION 

 
A. Precast concrete parking bumpers shall be anchored in position on at-grade asphalt pavements, 

as indicated, with two No. 4 epoxy coated dowels and an appropriate epoxy adhesive as 
specified above. 

 
B. Precast concrete bumpers shall be secured in position on at-grade concrete pavements, as 

indicated with an expansion bolts, and set parking bumper in a bed of epoxy grout. 
 

 
END OF SECTION 
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SECTION 03100 
CONCRETE FORMS AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Formwork for cast-in place concrete 
2. Shoring, bracing, and anchorage 
3. Form accessories 
4. Form stripping 

B. Related Sections: 
1. Section 03200 - Concrete Reinforcement 
2. Section 03300 - Cast-in-Place Concrete 
3. Section 05500 - Metal Fabrications: Product requirements for metal fabrications 

for placement by this Section 

1.2 REFERENCES 

A. American Concrete Institute: 
1. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and 

Materials 
2. ACI 301 - Specifications for Structural Concrete 
3. ACI 318 - Building Code Requirements for Structural Concrete 
4. ACI 347 - Guide to Formwork for Concrete 

B. ASTM International: 
1. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for 

Concrete Paving and Structural Construction (Nonextruding and Resilient 
Bituminous Types) 

1.3 DESIGN REQUIREMENTS 

A. Design, engineer and construct formwork, shoring and bracing to conform to design and 
code requirements to achieve concrete shape, line and dimension. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Requirements for submittals. 

B. Shop Drawings: 
1. Submit formwork and shoring shop drawings. 
2. Indicate the following: 

a. Pertinent dimensions, openings, methods of construction, types of 
connections, materials, joint arrangement and details, ties and shores, 
location of framing, studding and bracing, and temporary supports. 
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b. Means of leakage prevention for concrete exposed to view in finished 
construction. 

c. Sequence and timing of erection and stripping assumed compressive 
strength at time of stripping, height of lift and height of drop during 
placement. 

d. Vertical, horizontal and special loads in accordance with ACI 347, 
Section 2.2 and camber diagrams, when applicable. 

e. Notes to formwork erector showing size and location of conduits and 
piping embedded in concrete in accordance with ACI 318, Section 6.3. 

C. Product Data: Submit data on void form materials and installation requirements.  
1. Submit Manufacturer’s product data and installation instruction for proprietary 

materials used in exposed concrete work including form liners, release agents, 
form systems, ties and accessories. 

D. Design Data: Indicate design data for formwork. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with ACI 347, ACI 301, ACI 117, and ACI SP-4. 

B. For wood products furnished for work of this Section, comply with AF&PA. 

C. Maintain one copy of each document on site. 

1.6 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate this Section with other sections of work, requiring attachment of components 
to formwork. 

PART 2 - PRODUCTS 

2.1 WOOD FORM MATERIALS 

A. Form Materials: At discretion of Contractor. 

B. Forms for Unexposed Concrete: 
1. Construct formwork of plywood, lumber, metal, or other acceptable material.                                 

Lumber shall be dressed on at least two edges and one side for tight fit. 

C. Forms for Exposed Concrete: 
1. Construct formwork with plywood, metal, or other panel type materials designed 

to provide continuous straight and smooth as-cast surfaces with minimum 
number of joints.  Joints shall be made tight and shall be backed so that edges of 
adjoining formwork remain flush.  Joints shall be vertical or horizontal, unless 
noted otherwise. 
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2. Wood forms shall be constructed of 3/4 inch, APA B-B Plyform, Class 1, 
Exterior conforming to PS-1.  Panels shall be mill oiled and all edges shall be 
sealed. 

2.2 FORMWORK ACCESSORIES 

A. Form Ties: Removable or Snap-off type, galvanized metal, cone type, with waterproofing 
washer, 1 inch back break dimension, free of defects capable of leaving holes larger than 
1 inch in concrete surface. 

B. Spreaders: Standard, non-corrosive metal form clamp assembly, of type acting as 
spreaders and leaving no metal within 1 inch of concrete face. Wire ties, wood spreaders 
or through bolts are not permitted. 

C. Form Release Agent: Colorless material that will not stain concrete, or absorb moisture, 
or impair natural bonding or color characteristics of coating intended for use on concrete. 

D. Corners: Chamfer, ¾ x ¾ inch size; maximum possible lengths. 

E. Vapor Retarder: See Section 07260. 

F. Bituminous Joint Filler: ASTM D1751. 

G. Nails, Spikes, Lag Bolts, Through Bolts, Anchorages: Size, strength and character to 
maintain formwork in place while placing concrete. 

H. Sleeves and Blockouts:  Formed with galvanized metal, galvanized pipe, polyvinyl 
chloride pipe, or fiber tubes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify lines, levels, and centers before proceeding with formwork. Verify dimensions 
agree with Drawings. 

3.2 INSTALLATION 

A. The design, construction, and safety of all form work shall be the responsibility of the 
general Contractor.  All forms, shores,  back shores,  falsework, bracing, and other  
temporary supports  shall be engineered to support all  loads  imposed including the wet 
weight of concrete, construction  equipment,  live loads, lateral loads due to  wind  and  
wet unbalanced  concrete. The Contractor shall also be responsible for determining when 
temporary supports, shores, backshoring, and other bracing shall be safely removed 

B. Earth Forms: 
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1. Earth forms are not acceptable at exposed concrete surfaces. 
2. Trench earth forms neatly, accurately, and at least 2 inches wider than footing 

widths indicated on Drawings. 
3. Trim sides and bottom of earth forms. 
4. Construct wood edge strips at top of each side of trench to secure reinforcing and 

prevent trench from sloughing. 
5. Form sides of footings where earth sloughs. 
6. Tamp earth forms firm and clean forms of debris and loose material before 

depositing concrete. 

C. Formwork - General: 
1. Construct forms to correct shape and dimensions, mortar-tight, braced, and of 

sufficient strength to maintain shape and position under imposed loads from 
construction operations. 

2. Carefully verify horizontal and vertical positions of forms. Correct misaligned or 
misplaced forms before placing concrete. 

D. Erect formwork, shoring, and bracing to achieve design requirements, in accordance with 
requirements of ACI 301. 

E. Arrange and assemble formwork to permit dismantling and stripping. Do not damage 
concrete during stripping. Permit removal of remaining principal shores. 

F. Install chamfer strips on external corners. 

G. Reuse of Forms: 
1. Clean and repair surfaces of forms to be reused.  Damaged forming material shall 

not be replaced and shall not be used in construction. 
2. Apply form release agent to concrete contact surfaces prior to each reuse of the 

forms. 

3.3 APPLICATION - FORM RELEASE AGENT 

A. Apply form release agent on formwork in accordance with Manufacturer's 
recommendations. 

B. Apply prior to placement of reinforcing steel, anchoring devices, and embedded items. 

C. Do not apply form release agent where concrete surfaces are indicated to receive special 
finishes or applied coverings that are affected by agent. Soak inside surfaces of untreated 
forms with clean water. Keep surfaces coated prior to placement of concrete. 

D. Reuse and Coating of Forms: Thoroughly clean forms and reapply form coating before 
each reuse. For exposed work, do not reuse forms with damaged faces or edges. Apply 
form coating to forms in accordance with Manufacturer’s specifications. Apply form 
coatings before placing reinforcing steel. 
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3.4 INSTALLATION - INSERTS, EMBEDDED PARTS, AND OPENINGS 

A. Install formed openings for items to be embedded in or passing through concrete work. 

B. Locate and set in place items required to be cast directly into concrete. 

C. Coordinate with Work of other sections in forming and placing openings, slots, reglets, 
recesses, sleeves, bolts, anchors, other inserts, and components of other Work. 

D. Install accessories straight, level, and plumb. Ensure items are not disturbed during 
concrete placement. 

E. Provide temporary ports or openings in formwork where required to facilitate cleaning 
and inspection. Locate openings at bottom of forms to allow flushing water to drain. 

F. Close temporary openings with tight fitting panels, flush with inside face of forms, and 
neatly fitted so joints will not be apparent in exposed concrete surfaces. 

G. Form Ties: 
1. Use sufficient strength and sufficient quantity to prevent spreading of forms. 
2. Place ties at least 1 inch away from finished surface of concrete. 
3. Leave inner rods in concrete when forms are stripped. 
4. Space form ties equidistant, symmetrical and aligned vertically and horizontally 

unless otherwise shown on Drawings. 

H. Arrangement: Arrange formwork to allow proper erection sequence and to permit form 
removal without damage to concrete. 

I. Embedded Items: 
1. Make provisions for pipes, sleeves, anchors, inserts, reglets, anchor slots, nailers, 

water stops, and other features. 
2. Do not embed wood or uncoated aluminum in concrete. 
3. Obtain installation and setting information for embedded items furnished under 

other Specification sections. 
4. Securely anchor embedded items in correct location and alignment prior to 

placing concrete. 
5. Verify conduits and pipes, including those made of coated aluminum, meet 

requirements of ACI 318, Section 6.3. 

J. Openings for Items Passing Through Concrete: 
1. Frame openings in concrete where indicated on Drawings. Establish exact 

locations, sizes, and other conditions required for openings and attachment of 
work specified under other sections. 

2. Coordinate work to avoid cutting and patching of concrete after placement. 
3. Perform cutting and repairing of concrete required as result of failure to provide 

required openings. 

K. Screeds: 
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1. Set screeds and establish levels for tops of concrete slabs and levels for finish on 
slabs. 

2. Slope slabs to drain where required or as shown on Drawings. 
3. Before depositing concrete, remove debris from space to be occupied by concrete 

and thoroughly wet forms. Remove freestanding water. 

3.5 FORM CLEANING 

A. Clean forms as erection proceeds, to remove foreign matter within forms. 

B. Clean formed cavities of debris prior to placing concrete. 

C. Flush with water or use compressed air to remove remaining foreign matter. Ensure that 
water and debris drain to exterior through clean-out ports. 

3.6 FORM REMOVAL 

A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its 
own weight and imposed loads and removal has been approved by Architect/Engineer. 

B. Loosen forms carefully. Do not wedge pry bars, hammers, or tools against finish concrete 
surfaces scheduled for exposure to view. 

C. Store removed forms in manner that surfaces to be in contact with fresh concrete will not 
be damaged. Discard damaged forms. 

D. Leave forms in place for minimum number of days as specified in ACI 347. 

3.7 ERECTION TOLERANCES 

A. Construct formwork to maintain tolerances required by ACI 301. 

B. Tolerances: Construct formwork to produce completed concrete surfaces within 
construction tolerances specified in ACI 117. 
1. Level alignment: 

a. Elevation of slabs-on-grade – less than ¾ inch 
b. Elevation of top surfaces of formed slabs before removal of shores –    

less than ¾ inch 
c. Elevation of formed surfaces before removal of shores –                      

less than ¾ inch 
d. Lintels, sills, parapets, horizontal grooves, and other lines exposed to 

view - 1/2 inch 

3.8 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements and 01700 - Execution Requirements: Field 
inspecting, testing, adjusting, and balancing. 
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B. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with 
formwork design, and that supports, fastenings, wedges, ties, and items are secure. 

C. Notify Architect/Engineer after placement of reinforcing steel in forms, but prior to 
placing concrete. 

D. Schedule concrete placement to permit formwork inspection before placing concrete. 

 

END OF SECTION 
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SECTION 03200 

CONCRETE REINFORCEMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 
1. Reinforcing bars 
2. Welded wire fabric 
3. Reinforcement accessories 

B. Related Sections: 
1. Section 03100 - Concrete Forms and Accessories 
2. Section 03300 - Cast-in-Place Concrete 

1.2 REFERENCES 

A. American Concrete Institute: 
1. ACI 301 - Specifications for Structural Concrete 
2. ACI 318 - Building Code Requirements for Structural Concrete 
3. ACI SP-66 - ACI Detailing Manual 

B. ASTM International: 
1. ASTM A184/A184M - Standard Specification for Fabricated Deformed Steel Bar 

Mats for Concrete Reinforcement 
2. ASTM A497 - Standard Specification for Steel Welded Wire Fabric, Deformed, 

for Concrete Reinforcement 
3. ASTM A615/A615M - Standard Specification for Deformed and Plain Billet-

Steel Bars for Concrete Reinforcement 
4. ASTM A706/A706M - Standard Specification for Low-Alloy Steel Deformed 

and Plain Bars for Concrete Reinforcement.  Reinforcing bars to be welded 

C. American Welding Society: 
1. AWS D1.4 - Structural Welding Code - Reinforcing Steel 

D. Concrete Reinforcing Steel Institute: 
1. CRSI 63 - Manual of Standard Practice 
2. CRSI 65 - Placing Reinforcing Bars 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate bar sizes, spacings, locations, and quantities of reinforcing steel 
and welded wire fabric, bending and cutting schedules, and supporting and spacing 
devices. 
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C. Certificates: Submit AWS qualification certificate for welders employed on the Work. 

D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

E. Submit certified copies of mill test report of reinforcement materials analysis. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with CRSI - Manual of Standard Practice. 

B. Maintain one copy of each document on site. 

1.5 QUALIFICATIONS 

A. Welders: AWS qualified within previous 12 months. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Accept metal fabrications on site in labeled shipments. Inspect for damage. 

C. Protect metal fabrications from damage by exposure to weather. 

1.7 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate with placement of formwork, formed openings and other Work. 

PART 2 - PRODUCTS 

2.1 REINFORCEMENT 

A. Reinforcing Steel: ASTM A615, 60 ksi yield grade; deformed billet steel bars, galvanized 
in accordance with ASTM A767/A767M, Class II epoxy coated in accordance with 
ASTM A775/A775M finish. 

B. Reinforcing Steel Plain Bar and Rod Mats: ASTM A704/A704M, ASTM A615/A615M, 
Grade 60; steel bars or rods, unfinished. 

C. Stirrups Steel: ASTM A82, galvanized in accordance with ASTM A641/A641M finish. 

D. Welded Steel Wire Fabric: ASTM A497 Deformed Type; in flat sheets; plain finish. 

2.2 ACCESSORY MATERIALS 

A. Tie Wire: Minimum 16 gage annealed type. 
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B. Chairs, Bolsters, Bar Supports, and Spacers: Sized and shaped for strength and support of 

reinforcement during concrete placement conditions including load bearing pad on 
bottom to prevent vapor retarder puncture. 

C. Special Chairs, Bolsters, Bar Supports, Spacers Adjacent to Weather Exposed Concrete 
Surfaces: Plastic-coated steel or Stainless steel type; size and shape to meet Project 
conditions. 

2.3 FABRICATION 

A. Fabricate concrete reinforcement in accordance with CRSI Manual of Practice. 

B. Weld reinforcement in accordance with AWS D1.4 

C. Reinforcement: Clean surfaces, weld and re-protect welded joint in accordance with 
CRSI. 

D. Locate reinforcement splices, at point of minimum stress.  

2.4 FABRICATION OF EMBEDDED METAL ASSEMBLIES 

A. Fabricate metal assemblies in the shop. Holes shall be made by drilling or punching. 
Holes shall not be made by or enlarged by burning. Welding shall be in accordance with 
AWS D1.1. 

B. Welding of deformed bar anchors and headed stud anchors shall be done by full fusion 
process equal to that of TRW Nelson Stud Welding Division. A minimum of two headed 
studs shall be tested at the start of each production period for proper quality control. The 
studs shall be capable of being bent 45 degrees without failure. 

C. Welding of reinforcement shall be done in accordance with AWS D1.4, using the 
recommended preheat temperature and electrode for the type of reinforcement being 
welded. Bars larger than no. 9 shall not be welded. Welding shall be subject to the 
observance and testing of the Testing Laboratory. 

D. Metal assemblies shall be hot dip galvanized. Repair galvanizing after welding with a 
Cold Galvanizing compound installed in accordance with the Manufacturer's instructions. 

PART 3 - EXECUTION 

3.1 PLACEMENT 

A. Place, support and secure reinforcement against displacement. Do not deviate from 
required position. 

B. Do not displace or damage vapor retarder. 

C. Accommodate placement of formed openings. 
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D. Maintain concrete cover around reinforcement as follows: as noted on Structural 

Drawings. 

E. Conform to applicable code for concrete cover over reinforcement.  

F. Before placing concrete, clean reinforcement to remove soil, loose rust, mill scale, ice, or 
other materials which reduce bond with concrete.   

G. Accurately position reinforcement and secure reinforcement against displacement by 
construction or concrete placement operations.  

H. Place reinforcement to obtain minimum concrete cover specified. Tie bars and bar 
supports together with tie wire to hold reinforcement in position. Set tie wires so that the 
twisted ends are directed away from exposed concrete surfaces. 

I. Installation tolerances: 
1. Top and Bottom bars in slabs, girders, beams and joists 

a. Members 8” deep or less +/-3/8” 
b. Members more than 8" deep: "1/2" 

2. Concrete Cover to Formed or Finished Surfaces: "3/8" for members 8" deep or 
less; 1/2" for members over 8" deep, except that tolerance for cover shall not 
exceed 1/3 of the specified cover. 

J. Concrete Cover: Refer to the Structural Notes on Drawings. 

K. Welded Wire Fabric: Lap adjoining pieces at least one full mesh and lace splices with tie 
wire. 

L. Splices:  Refer to the Structural Notes on Drawings.  Provide standard reinforcement 
splices by lapping and tying ends. Comply with ACI 318 for minimum lap of spliced bars 
where not specified on the documents. 

M. Welding of Reinforcing Steel: Comply with the requirements of AWS D1.4 for field 
welding.   Only steel conforming to ASTM A706 may be welded. 

N. Field Welding of Embedded Metal Assemblies: All paint and galvanizing shall be 
removed in areas to receive field welds. All areas where paint or galvanizing has been 
removed shall be field repaired with the specified paint or cold galvanizing compound, 
respectively. 

O. Bond and ground reinforcement in accordance with requirements of Section 16060. 

3.2 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements: Testing and Inspection Services and 01700 - 
Execution Requirements: Testing and adjusting etc. 

END OF SECTION 
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SECTION 03300 
CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes cast-in-place concrete for the following: 
1. Foundation walls 
2. Slabs on grade 
3. Control, expansion and contraction joint devices 
4. Equipment pads 
5. Light pole base 
6. Flagpole base 
7. Manholes 

B. Related Sections: 
1. Section 03100 - Concrete Forms and Accessories: Formwork and accessories 
2. Section 03200 - Concrete Reinforcement 
3. Section 07900 - Joint Sealers 

1.2 REFERENCES 

A. American Concrete Institute: 
1. ACI 301 - Specifications for Structural Concrete 
2. ACI 304 – Guide for Measuring, Mixing, Transporting and Placing Concrete 
3. ACI 305 - Hot Weather Concreting 
4. ACI 305 - Hot Weather Concreting 
5. ACI 306 - Cold Weather Concreting 
6. ACI 308 - Standard Practice for Curing Concrete 
7. ACI 309 - Recommended Practice for Consolidation of Concrete 
8. ACI 306.1 - Standard Specification for Cold Weather Concreting 
9. ACI 318 - Building Code Requirements for Structural Concrete 

B. ASTM International: 
1. ASTM C33 - Standard Specification for Concrete Aggregates 
2. ASTM C94 - Standard Specification for Ready-Mixed Concrete 
3. ASTM C150 - Standard Specification for Portland Cement 
4. ASTM C260 - Standard Specification for Air-Entraining Admixtures for 

Concrete 
5. ASTM C330 - Standard Specification for Lightweight Aggregates for Structural 

Concrete 
6. ASTM C494 - Standard Specification for Chemical Admixtures for Concrete 
7. ASTM C595 - Standard Specification for Blended Hydraulic Cements 
8. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined 

Natural Pozzolan for Use as a Mineral Admixture in Portland Cement Concrete 
9. ASTM C1017 - Standard Specification for Chemical Admixtures for Use in 

Producing Flowing Concrete 
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10. ASTM D1752 - Standard Specification for Preformed Sponge Rubber and Cork 
Expansion Joint Fillers for Concrete Paving and Structural Construction 

11. ASTM E1643 - Standard Practice for Installation of Water Vapor Retarders Used 
in Contact with Earth or Granular Fill under Concrete Slabs 

12. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used 
in Contact with Soil or Granular Fill under Concrete Slabs 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit data on joint devices, attachment accessories, and admixtures. 

C. Design Data: 
1. Submit concrete mix design for each concrete strength. Submit separate mix 

designs when admixtures are required for the following: 
a. Hot and cold weather concrete work 
b. Air entrained concrete work 

2. Identify mix ingredients and proportions, including admixtures. 
3. Submit proposed mix designs prepared in accordance with ACI 301, Chapter 3.9.  

Each proposed mix design shall be accompanied by a complete standard 
deviation analysis based on at least 30 consecutive strength tests, or by three 
laboratory trial mixtures with confirmation tests. 

D. Construction Joints: Submit a diagram of proposed construction joints other than those                   
indicated on the Drawings. 

E. Fly ash: Submit certification attesting to carbon content and compliance with ASTM 
C618. 

F. Manufacturer's Installation Instructions: Submit installation procedures and interface 
required with adjacent Work. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Project Record Documents: Accurately record actual locations of embedded utilities and 
components concealed from view in finished construction. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with ACI 301. 

B. Comply with governing codes and regulations.  Provide products of acceptable 
Manufacturers that have been in satisfactory use in similar service for three years.  Use 
experienced Installers.  Deliver, handle, and store materials in accordance with 
Manufacturer's instructions.  
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C. Testing:  Employ an independent testing agency acceptable to Owner to design concrete 
mixes and to perform material evaluation tests.  Provide 7 and 28 day cylinder tests.  
Comply with ASTM C 143, C 173, C 31 and C 39. 

D. Maintain one copy of each document on site. 

E. Acquire cement and aggregate from one source for Work. 

F. Conform to ACI 305 when concreting during hot weather. 

G. Conform to ACI 306.1 when concreting during cold weather. 

H. Testing: Independent Testing Laboratory 
1. Contractors responsibilities to testing laboratory: 

a. Furnish labor and materials as required to assist testing agency in 
obtaining, making and handling samples at the jobsite. 

b. Advise the testing agency sufficiently in advance of operations to allow 
testing agency adequate time for the assignment of testing personnel. 

c. Furnish and maintain adequate facilities for the proper curing of concrete 
test specimens on the project site in accordance with ASTM C31. 

I. Evaluation and Acceptance: 
1. The strength level of the concrete will be considered satisfactory if the averages 

of all sets of three consecutive strength test results equal or exceed the specified 
strength and no individual test result (average of two cylinders) is below the 
specified strength by more than 500 psi. 

2. When the strength level of the concrete for any portion of the structure, as 
indicated by cylinder tests, falls below the specified requirements, the Contractor 
shall provide improved curing conditions and/or adjustments to the mix design as 
required to obtain the required strength. If the average strength of the laboratory 
control cylinders falls so low as to be deemed unacceptable, the Contractor shall 
follow the core test procedure set forth in ACI 301, Chapter 17. Locations of core 
tests shall be approved by the Architect. Core sampling and testing shall be at 
Contractors expense. 
a. If the results of the core tests indicate that the strength of the structure is                             

inadequate, any replacement, load testing, or strengthening as may be 
ordered by the Architect / Engineer shall be provided by the Contractor 
without cost to the Owner. 

1.6 CONCRETE MIX DESIGNS 

A. Selection of Proportions: Proportions of ingredients for concrete mixes shall be 
determined by an Independent testing laboratory or qualified concrete supplier in 
accordance with the requirements of ACI 301, chapter 3. If testing laboratory provides 
concrete mix designs, it shall be selected by the Contractor, approved by the Architect, 
and paid by the Contractor. 

B. Required average strength above specified strength: Determination of required average 
strength   above specified strength shall be based on the standard deviation record of the 
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production facility in accordance with ACI 301. Calculation of standard deviation of 
compressive strength results shall be made in accordance with ACI 214. If a suitable 
record of strength tests is not available, proportions shall be selected on the basis of 
laboratory trial batches to produce an average strength greater than the specified strength 
f'c by the amount defined in ACI 301, Table 3.9.2.2. 

C. All concrete mix designs shall include the following information: 
1. Proportions of cement, fine and coarse aggregates, and water 
2. Maximum water/cement ratio, design strength, maximum slump, and air content 
3. Type cement and aggregates 
4. Type and quantities of all admixtures 
5. Any special requirements for pumping 
6. Any special characteristics of the mix which require precautions in the mixing, 

placing, or finishing techniques to achieve the finished product specified 

1.7 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate placement of joint devices with erection of concrete formwork and 
placement of form accessories. 

PART 2 - PRODUCTS 

2.1 CONCRETE MATERIALS 

A. Cement: ASTM C150, Type I - Normal Portland type; ASTM C595. 

B. Fine and Coarse Aggregates: ASTM C33. 

C. Lightweight Aggregate: ASTM C330. 

D. Fly ash conforming to ASTM C618 may be used in non-architecturally exposed 
concrete.  Carbon content shall not exceed (3) three percent by volume. 

E. Water: Clean and not detrimental to concrete. 

2.2 ADMIXTURES 

A. Do not use admixtures which have not been incorporated and tested in accepted mixes. 
a. Calcium chloride admixtures are not permitted. 
b. Thiocyanates and admixtures containing more than 0.05 percent chloride 

ions shall not be used in the concrete mix. 

B. Air Entrainment: ASTM C260. 

C. Set Controlling Admixtures: ASTM C494  
1. Type A - Water Reducing 
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2. Type D - Water Reducing and Retarding 
3. Type E - Water Reducing and Accelerating 
4. Type F - Water Reducing, High Range Admixtures 
5. Type G - Water Reducing, High Range and Retarding Admixtures 

D. Fly Ash: ASTM C618 Class F. 

2.3 ACCESSORIES 

A. Bonding Agent: Polyvinyl Acetate or Two component modified epoxy resin. 

B. Vapor Retarder: See Section 07260. 

C. Curing Materials: Liquid Membrane-Forming Curing Compound: ASTM C 309, Type 
1, Class A. or Water-Based Acrylic Membrane Curing Compound: ASTM C 309, Type 
1, Class B.  Material providing water retention not exceeding loss of 0.055 gm/cm2 in 
72 hours when used at a coverage of 200 square feet per gallon and tested in accordance 
with ASTM C156. 

1. Curing compound shall conform to the requirements of ASTM C309.  Curing 
compound used on exposed concrete shall be non-discoloring and shall not 
darken or yellow with age. 

2. Dissipating curing compound shall be liquid membrane forming compound 
complying with ASTM C309, which provides an initial cure for concrete, then 
begins to chemically break down and wear off the surface within 6 to 8 weeks. 
Acceptable products are: AKurez DR@ by the Euclid Chemical Company or 
approved equal. 

D. Non-Shrink Grout: ASTM C1107, Grade B;  premixed compound consisting of non-
metallic aggregate, cement, water reducing and plasticizing agents; capable of 
developing minimum compressive strength of 2,400 psi in 48 hours and 7,000 psi in 28 
days. 

E. Epoxy Adhesive: Conforming to ASTM C881. "Euco Epoxy 452 or 620," by the Euclid               
Chemical Company, "Sikadur 32, Hi-Mod," by the Sika Corporation, or approved equal. 
The compound shall be a two component, 100 percent solids compound suitable for use 
on dry or damp surfaces. 

F. Waterstops: Rubber or PVC water stops.  At all construction joints below grade.  
Dumbbell type with center bulb. 

G. Evaporation retarder for hot weather curing monomolecular film-forming compound 
shall be a spray applied liquid film "Confilm" by Master Builders, or approved equal. 

H. Reglets:  Galvanized sheet steel reglets, minimum 26 gage (.018 inch). 

I. Non-slip Aggregate Finish: Fused aluminum oxide granules or crushed emery. 

J. Underlayment Compound: Free-flowing, self-leveling cement-based compound. 
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2.4 CONCRETE MIX 

A. Mix and deliver concrete in accordance with ASTM C94, Option C. 

B. Provide concrete to the following criteria: 
Unit      Measurement 
Compressive Strength (28 day)   3,000 psi  

1. Beams, Walls, Foundations, and Footings: 3000 psi 
2. Slabs on Grade: 3000 psi 
3. Paving Base: 3500 psi 
4. Exterior Site Concrete and Pads Exposed to Weather: 3500 psi 

C. Admixtures: Include admixture types and quantities indicated in concrete mix designs 
approved through submittal process. 

1. Use accelerating admixtures in cold weather only when approved by Engineer / 
Architect. Use of admixtures will not relax cold weather placement requirements. 

2. Calcium chloride is not permitted. 
3. Use set retarding admixtures during hot weather only when approved by 

Engineer / Architect. 
4. Add air entraining agent to normal weight concrete mix for work exposed to 

exterior. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify requirements for concrete cover over reinforcement. 

C. Verify anchors, seats, plates, reinforcement and other items to be cast into concrete are 
accurately placed, positioned securely, and will not interfere with placing concrete. 

3.2 PLACING CONCRETE 

A. Concrete shall not be mixed for placing until the mix designs and corresponding strength 
tests for each class of concrete have been accepted by the Architect for use on the 
project.  

B. Mix concrete in accordance with ASTM C94.   

C. Place concrete in accordance with ACI 301 and ACI 304. 

D. Notify Architect/Engineer minimum 48 hours prior to commencement of operations. 

E. Ensure reinforcement, inserts, embedded parts, formed expansion and contraction joints, 
are not disturbed during concrete placement. 
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F. Install vapor retarder under interior slabs on grade in accordance with ASTM E1643. 
Lap joints minimum 6 inches and seal watertight by taping edges and ends. 

G. Repair vapor barrier damaged during placement of concrete reinforcing. Repair with 
vapor barrier material; lap over damaged areas minimum 6 inches and seal watertight. 

H. Anchor bolts: Install anchor bolts as shown on the approved shop drawings. Use 
templates to set anchor bolts and secure into position before placing concrete. Do not 
stab anchor bolts into concrete. Anchor bolts shall be placed within the following 
tolerances measured after concrete placement: 

1. Spacing within a bolt group: 1/8" 
2. Location of bolt group (center): 1/2" 
3. Rotation of bolt group: 5 degrees 
4. Angle off vertical: 5 degrees 
5. Bolt projection:  3/8" 

I. Pump priming grout shall be discarded and not used in the structure. 

J. Do not permit concrete to drop freely any distance greater than 10'-0" for concrete 
containing a high range water reducing admixture (superplasticizer) or 5'-0" for other 
concrete. Provide chute or tremie to place concrete where longer drops are necessary. 
Do not place concrete into excavations with standing water. If place of deposit cannot be 
pumped dry, pour concrete through a tremie with its outlet near the bottom of the place 
of deposit. 

K. Vibration: As soon as concrete is deposited vibrate concrete with mechanical vibrators. 
Do not over vibrate or use vibrators to transport concrete within forms. Insert and 
withdraw vibrators at regular intervals from 18" to 30" apart. At each insertion the 
duration shall not be sufficient to cause segregation, generally from 5 to 15 seconds 
duration. A spare vibrator shall be kept on the jobsite during all concrete placing 
operations. 

L.  Prepare previously placed concrete by cleaning with steel brush and applying water or 
bonding agent.  Apply bonding agent in accordance with Manufacturer's instructions.   

M. Construction Joints: Except as otherwise specifically indicated on the drawings, each 
concrete   member shall be considered as a single unit, and all concrete for the same 
shall be placed continuously in order that such unit will be monolithic in construction. 
Should construction joints prove to be absolutely unavoidable, the joints shall be located 
at or near midspan of the beams, joists, or slabs. Additional construction joints must be 
submitted for review by the Architect. 

N. Separate slabs on grade from vertical surfaces with joint filler. 

O. Place joint filler in floor slab. Set top to required elevations. Secure to resist movement 
by wet concrete. 

P. Apply sealants in joint devices in accordance with Section 07900. 
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Q. Maintain records of concrete placement. Record date, location, quantity, air temperature, 
and test samples taken. 

R. Place concrete continuously between predetermined expansion, control, and 
construction joints. 

S. Do not interrupt successive placement; do not permit cold joints to occur. 

T. Control Joints: Provide sawn or tooled joints or removable insert strips; depth equal to 
1/4 slab thickness.  Spacing as required and approved. 

U. Saw cut joints within 12 hours after placing. Use 3/16 inch thick blade, cut into 1/4 
depth of slab thickness. 

V. Screed slabs on grade level, maintaining surface flatness of maximum 1/8 inch in 10 ft. 

W. Chamfer exposed edges/corners to provide straight lines. 

X. Construction Joints: Use keyways, continue reinforcement through joint. 

Y. Expansion Joints: For exterior works locate 30' o.c. at approved locations.  Provide 
smooth dowels across joint which permit 1" horizontal movement and no vertical shear 
movement. 

Z. Isolation Joints: Provide between slabs and vertical elements such as columns and 
structural walls. 

AA. Mixing time: Unless otherwise approved by the laboratory inspector, discharge shall be 
completed within 90 minutes after the introduction of water to the cement. 

3.3 CONCRETE FINISHING 

A. Finish concrete floor surfaces to requirements of Section 03350. 

B. Provide formed concrete surfaces to be left exposed with smooth rubbed finish as 
Scheduled in this section. 

1. Wall Finishes: As cast and patched for concealed work; rubbed smooth, filled 
and cement paste coated for exposed work. 

C. Wood float surfaces receiving ceramic tile with full bed setting system. 

D. Steel trowel surfaces receiving carpeting, resilient flooring, seamless flooring, thin set 
quarry tile, or thin set ceramic tile. 

E. Steel trowel surfaces which are indicated to be exposed. 

F. In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to 
drains at 1/8 inch per foot nominal and as indicated on drawings. 
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3.4 CURING AND PROTECTION 

A. Immediately after placement, protect concrete from premature drying, excessively hot or 
cold temperatures, and mechanical injury. 

B. Maintain concrete with minimal moisture loss at relatively constant temperature for 
period necessary for hydration of cement and hardening of concrete. 

C. Cure floor surfaces in accordance with ACI 301. 

D. Spraying: Spray water over floor slab areas and maintain wet for 7 days. 

E. Cure and protect work.  Report defective work in writing. 

3.5 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements: Testing and Inspection Services and 01700 - 
Execution Requirements: Testing, adjusting, and balancing. 

B. Field inspection and testing will be performed in accordance with ACI 301 and under 
provisions of Section 01400. 

C. Provide free access to Work and cooperate with appointed firm. 

D. Submit proposed mix design of each class of concrete to Architect / Engineer and 
inspection and testing firm for review prior to commencement of Work.  Do not change 
mix design with review and approval by Architect / Engineer. 

E. Tests of cement and aggregates may be performed to ensure conformance with specified 
requirements. 

F. Three concrete test cylinders will be taken for every 75 or less cu yds of each class of 
concrete placed. 

G. One additional test cylinder will be taken during cold weather concreting, cured on job 
site under same conditions as concrete it represents. 

H. One slump test will be taken for each set of test cylinders taken. 

I. One air content test will be made for each set of test cylinders taken. 

J. Maintain records of concrete placement. Record date, location, quantity, air temperature 
and test samples taken. 

3.6 QUALITY CONTROL TESTING DURING CONSTRUCTION 

A. General:  The Contractor will employ a testing agency to perform tests and to submit 
test reports.  Reference Section 01410 Testing Laboratory Services. 
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B. Sampling and testing for quality control during concrete placement may include the 
following, as directed by Architect. 

1. Sampling Fresh Concrete:  ASTM C 172, except modified for slump to comply 
with ASTM C94. 

2. Slump:  ASTM C 143: one test at point of discharge for each day’s pour of each 
type of concrete; additional tests when concrete consistency seems to have 
changed. 

3. Air Content:  ASTM C 173, volumetric method for lightweight or normal weight 
concrete; ASTM C 231, pressure method for normal weight concrete, one for 
each day’s pour of each type of air-entrained concrete. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 
40 deg. F (4 deg. C) and below, when 80 deg. F (27 deg. C) and above, and one 
test for each set of compressive-strength specimens. 

5. Compression Test Specimen:  ASTM C 31; one set of four standard cylinders for 
each compressive-strength test, unless otherwise directed.  Mold and store 
cylinders for laboratory0cured test specimens except when field-cured test 
specimens are required. 

6. Compressive-Strength Tests:  ASTM C 39; one set for each day’s pour exceeding 
5 cubic yard plus additional sets for each 50 cubic yard more than the first 25 
cubic yard of each concrete class placed in any one day; one specimen tested at 7 
days, two specimens tested at 28 days, and one specimen retained in reserve for 
later testing if required. 
a. When frequency of testing will provide fewer than five strength tests for 

a given class of concrete, conduct testing from at least five randomly 
selected batches or from each batch if fewer than five are used. 

b. When total quantity of a given class of concrete is less than 50 cubic 
yards, Architect may waive strength testing if adequate evidence of 
satisfactory strength is provided. 

c. When strength of field-cured cylinders is less than 85% of companion 
laboratory-cured cylinders, evaluate current operations and provide 
corrective procedures for protecting and curing the in-place concrete. 

d. Strength level of concrete will be considered satisfactory if averages of 
sets of three consecutive strength test results equal or exceed specified 
compressive strength and no individual strength test result falls below 
specified compressive strength by more than 500 psi. 

C. Test results will be reported in writing to Architect, Structural Engineer, ready-mix 
producer, and Contractor within 24 hours after tests.  Reports of compressive strength 
tests shall contain the Project identification name and number, date of concrete 
placement, name of concrete testing service, concrete type and class, location of 
concrete batch in structure, design compressive strength at 28 days, concrete mix 
proportions and materials, compressive breaking strength, and type for break for both 7-
day tests and 28-day tests. 

D. Non-destructive Testing:  Impact hammer, sonoscope, or other non-destructive device 
may be permitted but shall not be used as the sole basis for acceptance or rejection. 

E. Additional Tests:  The testing agency will make additional tests of in-place concrete 
when test results indicate specified concrete strengths and other characteristics have not 

Texas Department of Transportation Cast-In-Place Concrete 
Facilities Management 03300 - 10 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

been attained in the structure, as directed by Architect.  Testing agency may conduct 
tests to determine adequacy of concrete by cored cylinders complying with ASTM C 42, 
or by other method as directed. 

3.7 PATCHING 

A. Allow Architect/Engineer to inspect concrete surfaces immediately upon removal of 
forms. 

B. Excessive honeycomb or embedded debris in concrete is not acceptable. Notify 
Architect/Engineer upon discovery. 

C. Patch imperfections as directed by Architect / Engineer in accordance with ACI 301. 

3.8 DEFECTIVE CONCRETE 

A. Defective Concrete: Concrete not conforming to required lines, details, dimensions, 
tolerances or specified requirements. 

B. Repair or replacement of defective concrete will be determined by Architect/Engineer. 

C. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express 
direction of Architect / Engineer for each individual area. 

3.9 CONCRETE SURFACE REPAIRS 

A. General: Provide exposed-to-view concrete formed surfaces of such quality as to require 
a minimum of pointing. Exercise care in the forming, mixing and placing of concrete to 
assure reasonably uniform surfaces free of blemishes and defects. Repair unsightly voids 
or honeycombing using approved methods. Fins and other projections shall be neatly 
dressed off.  Form offsets greater than the specified tolerances shall be ground down. 

B. Patching Defective Areas:  Repair and patch defective areas with cement mortar 
immediately after removing forms, when acceptable to Architect / Engineer. 

C. Mix dry-pack mortar, consisting of one part Portland cement to 2-1/2 parts fine 
aggregate passing a No. 16 mesh sieve, using only enough water as required for 
handling and placing. 

D. Cut out honeycombs, rock pockets, voids over 1/4 inch in any dimension, and holes left 
by tie rods and bolts down to solid concrete but in no case to a depth less than 1 inch.  
Make edges of cuts perpendicular to the concrete surface.  Thoroughly clean, dampen 
with water, and brush-coat the area to be patched with bonding agent.  Place patching 
mortar before bonding agent has dried. 

E. For surfaces exposed to view, blend white Portland cement and standard Portland 
cement so that, when dry, patching mortar will match surrounding color.  Provide test 
areas at inconspicuous locations to verify mixture and color match before proceeding 
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with patching.  Compact mortar in place and strike-off slightly higher than surrounding 
surface. 

F. Repairing Formed Surfaces:  Remove and replace concrete having defective surfaces if 
defects cannot be repaired to satisfaction of Architect / Engineer.  Surface defects 
include color and texture irregularities, cracks, spalls, air bubbles, honeycomb, rock 
pockets, fins and other projections on the surface, and stains and other discolorations 
that cannot be removed by cleaning.  Flush out form tie holes and fill with dry-pack 
mortar or pre-cast cement cone plugs secured in place with bonding agent. 

G. Repair concealed formed surfaces, where possible, containing defects that affect the 
concrete's durability.  If defects cannot be repaired, remove and replace the concrete. 

H. Repairing Unformed Surfaces:  Test unformed surfaces, such as monolithic slabs, for 
smoothness and verify surface tolerances specified for each surface and finish.  Correct 
low and high areas as specified.  Test unformed surfaces sloped to drain for trueness of 
slope and smoothness by using a template having the required slope. 

I. Repair finished unformed surfaces containing defects that affect the concrete's 
durability.  Surface defects include crazing and cracks in excess of 0.01 inch wide or 
that penetrate to the reinforcement or completely through non-reinforced sections 
regardless of width, spalling, popouts, honeycombs, rock pockets, and other 
objectionable conditions. 

J. Correct high areas in unformed surfaces by grinding after concrete has cured at least 14 
days. 

K. Correct low areas in unformed surfaces during or immediately after completing surface 
finishing operations by cutting out low areas and replacing with patching mortar.  Finish 
repaired areas to blend into adjacent concrete.  Proprietary underlayment compounds 
may be used when acceptable to Architect. 

L. Repair defective areas, except random cracks and single holes not exceeding 1 inch in 
diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with 
clean, square cuts and expose reinforcing steel with at least 3/4-inch clearance all 
around.  Dampen concrete surfaces in contact with patching concrete and apply bonding 
agent.  Mix patching concrete of same materials to provide concrete of same type or 
class as original concrete.  Place, compact, and finish to blend with adjacent finished 
concrete.  Cure in same manner as adjacent concrete. 

M. Repair isolated random cracks and single holes 1 inch or less in diameter by dry-pack 
method.  Groove top of cracks and cut out holes to sound concrete and clean of dust, 
dirt, and loose particles.  Dampen cleaned concrete surfaces and apply bonding 
compound.  Place dry-pack before bonding agent has dried.  Compact dry-pack mixture 
in place and finish to match adjacent concrete.  Keep patched area continuously moist 
for at least 72 hours. 

N. Perform structural repairs with prior approval of Architect / Engineer for method and 
procedure, using specified epoxy adhesive and mortar. 
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O. Repair methods not specified above may be used, subject to acceptance of Architect / 
Engineer. 

3.10 CLEANUP 

A. Imperfect or damaged work or any material damaged or determined to be defective 
before final completion and acceptance of the entire job, shall be satisfactorily replaced 
at the Contractor's expense, and in conformity with all of the requirements of the 
Drawings and Specifications. Removal and replacement of concrete work shall be done 
in such manner as not to impair the appearance or strength of the structure in any way. 

B. Cleaning:  Upon completion of the work all forms, equipment, protective coverings and 
any rubbish resulting there from shall be removed from the site. After sweeping floors, 
wash floors with clean water. Finished concrete surfaces shall be left in a clean 
condition, satisfactory to the Owner. 

 

END OF SECTION 
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SECTION 03350 
CONCRETE FINISHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Finishing concrete floors 
2. Floor surface treatment 

B. Related Sections: 
1. Section 03300 - Cast-in-Place Concrete 
2. Section 07900 - Joint Sealers 

1.2 REFERENCES 

A. American Concrete Institute: 
1. ACI 301 - Specifications for Structural Concrete 
2. ACI 302.1 - Guide for Concrete Floor and Slab Construction 

B. ASTM International: 
1. ASTM E1155 - Standard Test Method for Determining Floor Flatness and of 

Levelness Using the F-number System 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit data on sealer, curing compounds, compatibilities, and limitations. 

C. Installer qualifications. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Operation and Maintenance Data: Submit data on maintenance renewal of applied 
coatings. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with ACI 301 and ACI 302.1. 

B. Maintain one copy of each document on site. 
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1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years documented experience. 

B. Installer: Company specializing in performing work of this section with minimum three 
years documented experience. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Deliver materials in Manufacturer's packaging including application instructions. 

1.8 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements: Environmental conditions affecting products on 
site. 

B. Temporary Lighting: Minimum 200 W light source, placed 8 feet above floor surface, for 
each 425 sq ft of floor being finished, as needed for finishing. 

1.9 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate the Work with concrete floor placement and concrete floor curing. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: 
1. Euclid Chemical Co.  
2. Master Builders Inc. 
3. Sika Corp. 
4. Substitutions: Section 01600 - Product Requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify floor surfaces are acceptable to receive the Work of this section. 
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3.2 FLOOR FINISHING 

A. Finish concrete floor surfaces in accordance with ACI 301 and ACI 302.1. 

B. Wood float surfaces receiving tile with full bed setting system. 

C. Steel trowel surfaces receiving carpeting, resilient flooring, seamless flooring, and thin 
set ceramic tile. 

D. Steel trowel surfaces which are indicated to be exposed. 

E. In areas with floor drains, maintain design floor elevation at walls; slope surfaces 
uniformly to drains at 1/8 inch per foot  and as indicated on Drawings. 

F. Highway straightedges are recommended for use in lieu of bullfloats for all slab 
placement and finishing operations. 

G. Screeding: Immediately after placing, slab shall be vibrated and struck off true by double 
screeding to  the required level, at or below the elevation or grade of the finished slabs as 
indicated on the Drawings. Vibrators shall not be used to spread the concrete. 

H. Straightedging:  Immediately after screeding and before excess bleed water is present on 
the surface,  straighten the surface using a highway straightedge. 

I. Edging and jointing, where required, shall be done after bleed water has evaporated and 
before further finishing. 

J. Float Finish 
1. Locations: All concrete surfaces under waterproofing membrane, setting beds for 

brick, mud- set tile, pavers, or terrazzo, and noncomposite topping slabs. 
2. Finishing: After concrete has stiffened sufficiently, and after bleed water has 

disappeared, the surface shall be wood floated at least twice to produce a uniform 
texture with no coarse    aggregate visible. Use hand floats or power machine 
floats, applying sufficient pressure to bring  the moisture to the surface. 

K. Trowel Finish 
1. Locations: Exposed concrete floors not otherwise specified, concrete surfaces 

under carpets, vinyl tile, thin set tile, wood flooring, elastomeric coatings, and 
painted concrete floors, and roof slabs that are future floors. 

2. Finishing: After concrete has stiffened sufficiently to permit operation and after 
bleed water has disappeared, hand or machine float the surface. Follow 
immediately by steel troweling at least twice with hand or machine trowels. 

L. Broom Finish 
1. Locations: Exterior stairs, ramps, walks, curbs, islands, parking and drive areas, 

and other locations noted on the Drawings. 
2. Finishing: Same method as specified for trowel finish, except after initial 

troweling brush concrete surfaces with soft brush or broom to texture specified 
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by the Architect. Striations shall run in the direction of the drainage slope, if any, 
unless otherwise specified. 

3.3 TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Variation of Surface Flatness For Exposed Concrete Floors: 1/8 inch in 10 ft . 

C. Maximum Variation of Surface Flatness Under Seamless Resilient Flooring: 1/8 inch  in 
10 ft. 

D. Maximum Variation of Surface Flatness Under Carpeting: 1/8 inch in 10 ft. 

E. Correct defects in defined traffic floor by grinding or removal and replacement of 
defective Work. Areas requiring corrective Work will be identified. Re-measure 
corrected areas by same process. 

F. All floors are subject to measurement for flatness and levelness and shall comply with the 
following: 
1. Slabs shall be flat within a tolerance of 1/8” in 10’-0” when tested with a ten foot 

long straightedge. Apply straightedge to the slab at 3’-0” intervals in both 
directions, lapping straightedge 3’-0” on areas previously checked. Low spots 
shall not exceed the above dimension anywhere along the straightedge. Flatness 
shall be checked the next work day after finishing. 

2. Slabs shall be level within a tolerance of plus or minus 1/8” in 10’- 0”, not to 
exceed ¾” total variation, anywhere on the floor, from  elevations indicated on 
the Drawings. Levelness shall be checked on a 10’-0” grid using a level after 
removal of forms. 

G. Floor Elevation Tolerance Envelope: 
1. The acceptable tolerance envelope for absolute elevation of any  point on the slab 

surface, with respect to the elevation shown on the Drawings, is as follows: 
a. Slab-on-Grade Construction: +/- ¾” 
b. Top surfaces of formed slabs measured prior to removal of supporting 

shores: +/- ¾” 
c. Top surfaces of all other slabs: +/- ¾” 
d. Slabs specified to slope shall have a tolerance from the specified slope of 

1/8” in  10’-0” at any point, up to ¾” from theoretical elevation at any 
point. 

H. Remedial Measures for Slab Finish Construction not Meeting Specified Tolerances: 
1. Application of Remedial Measures. Remedial measures specified herein are 

required whenever specified tolerances are exceeded 
2. Modification of Existing Surface: 

a. If, in the opinion of the Architect or Owner’s representative, all or any 
portion of the  substandard work can be repaired  without sacrifice to the 
appearance or serviceability of  the area, the Contractor shall 
immediately undertake the approved repair method. 
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b. The Contractor shall submit for review and approval a detailed work plan 
of the proposed repair showing areas to be repaired, method of repair, 
and time required to make the repair. 

c. Repair method(s), at the sole discretion of the Architect or Owner’s 
Representative, may include grinding (floor stoning), planing, retopping 
with specified floor leveling compound, or any combination of the 
above. 

d. All repair work shall be performed at no additional cost to the Owner and 
with no extension to the construction schedule. 

3. Removal and Replacement: 
a.  If, in the opinion of the Architect/Engineer or Owner’s Representative, 

all or any portion of the substandard work cannot be satisfactorily 
repaired without sacrifice to the appearance or serviceability of the area, 
the Contractor shall remove and replace the defective work as directed. 

b. Replacement sections may be retested for compliance at the discretion of 
the Architect/Engineer or Owner’s Representative. 

c. All replacement work shall be performed at no additional cost to the 
Owner and with no extension to the construction schedule. 

 

END OF SECTION 
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SECTION 05312 
STEEL ROOF DECK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Steel roof deck and accessories 
2. Formed steel cant strips, eave strips, and valley strips 
3. Framing for openings up to and including 18 inches 
4. Bearing plates and angles. 

B. Related Sections: 
1. Section 05500 – Metal Fabrication  
2. Section 13120 -  Pre-Engineered Building. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 
2. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
3. ASTM A924/A924M - Standard Specification for General Requirements for 

Steel Sheet, Metallic-Coated by the Hot-Dip Process 
4. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, 

Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with 
Improved Formability. 

B. American Welding Society: 
1. AWS D1.1 - Structural Welding Code - Steel. 

C. Steel Deck Institute: 
1. SDI 29 - Design Manual for Composite Decks, Form Decks and Roof Decks. 

D. SSPC: The Society for Protective Coatings: 
1. SSPC Paint 15 - Steel Joist Shop Paint. 

1.3 PERFORMANCE REQUIREMENTS 

A. Design metal deck in accordance with SDI Design Manual. 

B. Calculate to maximum structural working stress design of 20,000 psi and maximum 
vertical deck deflection of 1/360. 

C. Design deck with maximum lateral diaphragm deflection of 1/500 of wall height. 
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1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal requirements. 

B. Shop Drawings: Indicate deck plan, support locations, Projections, openings and 
reinforcement, pertinent details, method of welding deck to supporting members, and 
accessories.   

C. Product Data: Submit deck profile characteristics and dimensions, structural properties, 
finishes, and special conditions. 

D. Manufacturer’s Installation Instructions: Submit Manufacturer's installation instructions. 

E. Manufacturer’s Certificates: Certify Products meet or exceed specified requirements. 

F. Welders Certificates: Certify welders employed on the Work, verifying AWS 
qualification within previous 12 months. 

1.5 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience. 

B. Design deck layout, spans, fastening, joints, and under direct supervision of Professional 
Engineer experienced in design of this Work and licensed at Project location, in State of 
Texas. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Cut plastic wrap to encourage ventilation. 

C. Separate sheets and store deck on dry wood sleepers; slope for positive drainage. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Manufacturers: 
1. United Steel Deck 
2. Vulcraft Steel Deck 
3. Wheeling Corrugating Co. 
4. Substitutions: Section 01600 - Product Requirements. 

B. Sheet Steel: ASTM A653, Grade 33 Structural Quality; with G90 galvanized coating 
conforming to ASTM A525. 

C. Bearing Plates and Angles: ASTM A36 steel, galvanized coating. 
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D. Welding Materials: AWS D1.1. 

E. Touch-Up Primer for Galvanized Surfaces: SSPC 20 Type I - Inorganic. 

2.2 ACCESSORIES 

A. Flute Closures: Closed cell , 1 ½” inch thick; profiled to fit tight to deck. 

B. Valley Strips, and Eave Strips: Fabricated of metal of same type and finish as deck. 

2.3 FABRICATION 

A. Metal Deck: Sheet steel, configured as follows: 
1. Span Design: double 
2. Minimum Metal Thickness Excluding Finish: 20 gage  
3. Nominal Height: 1-1/2 inch, fluted profile to SDI WR 
4. Formed Sheet Width: 32 or 36 inch  
5. Side Joints: lapped 
6. Flute Sides: plain vertical face. 

B. Related Deck Accessories: Metal closure strips, cover plates, 20 gage thick galvanized 
sheet steel; of profile and size required. 

C. Cant Strips: Formed sheet steel, 20 gage thick, 45 degree slope, 3 1/2 inch nominal width 
and height, flange for attachment. 

D. Weld Washers: Mild steel, uncoated, 3/4 inch outside diameter, 1/8 inch thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

3.2 INSTALLATION 

A. Erect metal deck in accordance with SDI Manual. 

B. Bear deck on masonry or concrete support surfaces with 4 inch minimum bearing. Align 
and level. 

C. Bear deck on steel supports with 1-1/2 inch minimum bearing. Align and level.  Deck 
sheets shall extend over four or more spans, where possible.  End laps of sheets shall be a 
minimum of 2" and shall occur over supports. 

D. Fasten deck to steel support members at ends and intermediate supports with fusion 
welds through weld washers at 12 inches oc maximum, parallel with deck flute and at 
each transverse flute. 
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E. Weld in accordance with AWS D1.1. 

F. Mechanically fasten male/female side laps at 18 inches oc maximum. 

G. Damaged or bent sections, or sections which do not properly mesh together at the side 
laps, shall not be used. 

H. Seal deck joints, laps, ends, and penetrations with sealant to achieve permanent air seal 
consistent with air barrier system specified in Section 07900. 

I. Reinforce steel deck openings from 6 to 18 inches in size with 2 x 2 x 1/4 inch steel 
angles. Place framing angles perpendicular to flutes; extend minimum two flutes beyond 
each side of opening and fusion weld to deck at each flute. 

J. Install 6 inch minimum wide sheet steel cover plates, of same thickness as deck, where 
deck changes direction. Fusion weld 12 inches oc maximum. 

K. Install sheet steel closures and angle flashings to close openings between deck and walls, 
columns, and openings. 

L. Install double row of foam flute closures above walls and partitions perpendicular to deck 
flutes and also include metal closure strips at exterior wall. 

M. Position roof sump pans with flange bearing on top surface of deck. Fusion weld at each 
deck flute. 

N. Place metal cant strips in position and fusion weld. 

O. Immediately after welding deck and other metal components in position, coat welds, 
burned areas, and damaged surface coating, with touch-up prime paint. 

 
3.3 TOUCH-UP PAINTING 
 

A. After decking installation, wire brush, clean and paint scarred areas, welds and rust spots on 
top and bottom surfaces of decking units and supporting steel members. 

 
B. Touch-up galvanized surfaces with galvanizing repair paint applied in accordance with 

Manufacturer's instructions. 
 

C. Touch-up painted surfaces with same type of shop paint used on adjacent surfaces. 
 
3.4 ACCEPTANCE 
 

Contractor shall notify the structural engineer when steel deck installation is complete to permit 
observation prior to placement of insulation or roofing substrate. 

END OF SECTION 
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SECTION 05400  
COLD-FORMED METAL FRAMING

PART 1 - GENERAL 

1.1 SUMMARY 

A. 

B. 

A. 

B. 

C. 

D. 

Section includes load bearing formed steel stud exterior wall and interior wall framing; 
and bridging. 

Related Sections: Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 
1. Section 04820 – Reinforced Masonry Assemblies 
2. Section 06114 - Wood Blocking and Curbing: Rough wood blocking 
3. Section 07213 - Batt Insulation: Insulation within framing members 
4. Section 07260 - Vapor Retarders 
5. Section 09111 - Non-Load Bearing Metal Framing System 
6. Section 09260 - Gypsum Board Assemblies: Light weight, non-load bearing 

metal stud framing. 

1.2 REFERENCES 

American Iron and Steel Institute: 
1. AISI SG-973 - Cold-Formed Steel Design Manual. 

ASTM International: 
1. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products 
2. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
3. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, 

Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with 
Improved Formability 

4. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-
Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-
Alloy with Improved Formability 

5. ASTM C955 - Standard Specification for Load-Bearing (Transverse and Axial) 
Steel Studs, Runners (Tracks), and Bracing or Bridging for Screw Application of 
Gypsum Panel Products and Metal Plaster Bases. 

American Welding Society: 
1. AWS D1.1 - Structural Welding Code - Steel 
2. AWS D1.3 - Structural Welding Code - Sheet Steel. 

National Association of Architectural Metal Manufacturers: 
1. NAAMM ML/SFA 540 - Lightweight Steel Framing Systems Manual. 
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E. 

F. 

A. 

B. 

C. 

D. 

E. 

F. 

A. 

B. 

C. 

D. 

E. 

F. 

SSPC: The Society for Protective Coatings: 
1. SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic). 

Steel Stud Manufacturers Association: 
1. SSMA - Product Technical Information. 

1.3 SUBMITTALS 

Section 01330 - Submittal Procedures: Submittal requirements. 

Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types of cold-formed 
metal framing; fabrication; and fastening and anchorage details, including mechanical 
fasteners.  Show reinforcing channels, opening framing, supplemental framing, strapping, 
bracing, bridging, splices, accessories, connection details, and attachment to adjoining 
work. 

Product Data: Submit data on standard framing members; describe materials and finish, 
product criteria, and limitations. 

Manufacturer's Installation Instructions: Submit special procedures, perimeter conditions 
and requiring special attention. 

Mill Certifications: Submit mill certifications for steel delivered to site. Certify steel bare 
metal thickness in 0.001 inch, yield strength, tensile strength, total elongation in 2 inch or 
8 inch gauge length, chemical analysis, and galvanized coating thickness. 

Qualifications Data:  For Installer of products. 

1.4 QUALITY ASSURANCE 

Calculate structural properties of framing members in accordance with AISI SG-973 
Specification for Design of Cold-Formed Steel Structural Members. 

Furnish framing materials in accordance with SSMA - Product Technical Information. 

Maintain one copy copies on site. 

Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel." 

AISI Specifications and Standards:  Comply with AISI's "North American Specification 
for the Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-
Formed Steel Framing - General Provisions." 
1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design." 

Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 1 Section "Project Management and Coordination." 
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1.5 QUALIFICATIONS 

A. 

B. 

C. 

A. 

B. 

C. 

D. 

A. 

B. 

A. 

B. 

A. 

Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 
1. Current member of Steel Stud Manufacturers Association. 

Installer: Company specializing in performing Work of this section with minimum three 
years documented experience. 

Form, fabricate, provide, and connect components in accordance with NAAMM ML/SFA 
540 - Lightweight Steel Framing Systems Manual. 

1.6 MOCKUP 

Section 01400 - Quality Requirements: Mockup requirements. 

Construct exterior framed wall including corner condition mockup, including insulation, 
sheathing, door frame, and interior and exterior finish specified in other sections. 
Coordinate with installation of associated Work of Sections. 

Locate where directed by Architect/Engineer. 

Retain accepted mockup as completed Work. 

1.7 COORDINATION 

Section 01300 - Administrative Requirements: Coordination and project conditions. 

Coordinate placement of components within stud framing system 

1.8 DELIVERY, STORAGE, AND HANDLING 

Protect cold-formed metal framing from corrosion, deformation, and other damage during 
delivery, storage, and handling. 

Store cold-formed metal framing, protect with a waterproof covering, and ventilate to 
avoid condensation. 

PART 2 - PRODUCTS 

2.1 COLD-FORMED METAL FRAMING 

Manufacturers: 
1. Clark Steel Framing Systems 
2. Dale / Incor 
3. Dietrich Metal Framing 
4. Steel Construction Systems 
5. Substitutions: Section 01600 - Product Requirements. 
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2.2 MATERIALS 

A. 

B. 

A. 

B. 

C. 

A. 

B. 

Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of 
grade and coating weight as follows: 
1. Grade:  ST50H 
2. Coating:  G90. 

Steel Sheet for Vertical Deflection Clips:  ASTM A 653/A 653M, structural steel, zinc 
coated, of grade and coating as follows: 
1. Grade: 50, Class 1 or 2 
2. Coating:  G90. 

2.3 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, 
punched, with stiffened flanges, and as follows: 
1. Minimum Base-Metal Thickness:  0.0428 inch 
2. Flange Width:  1-5/8 inches. 

Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, 
unpunched, with unstiffened flanges, and as follows: 
1. Minimum Base-Metal Thickness:  0.0428 inch or greater than stud thickness 

where the track is to be installed 
2. Flange Width:  1-1/4 inches. 

Vertical Deflection Clips:  Manufacturer's standard head clips, capable of 
accommodating upward and downward vertical displacement of primary structure 
through positive mechanical attachment to stud web.   
1. Slip-Type slotted head track, Deflection Track:  Steel sheet top runner 

manufactured to prevent cracking of finishes applied to interior partition framing 
resulting from deflection of structure above; in thickness not less than indicated 
for studs and in width to accommodate depth of studs.  
a. Standard leg 2 ½” with 1 ½” slot 

2.4 FRAMING ACCESSORIES 

Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural 
Grade, Type H, metallic coated, of same grade and coating weight used for framing 
members. 

Provide accessories of manufacturer's standard thickness and configuration, unless 
otherwise indicated, as follows: 
1. Supplementary framing 
2. Bracing, bridging, and solid blocking 
3. Anchor clips 
4. Stud kickers, knee braces, and girts 
5. Hole reinforcing plates 
6. Backer plates. 
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2.5 ANCHORS, CLIPS, AND FASTENERS 

A. 

B. 

C. 

D. 

A. 

B. 

C. 

A. 

B. 

Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process according to 
ASTM A 123/A 123M. 

Power-Actuated Anchors:  Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with capability to sustain, without failure, a 
load equal to 10 times design load, as determined by testing per ASTM E 1190 conducted 
by a qualified independent testing agency. 

Mechanical Fasteners:  ASTM C 1513, corrosion-resistant-coated, self-drilling, self-
tapping steel drill screws. 
1. Head Type:  Low-profile head beneath sheathing, Manufacturer's standard 

elsewhere. 

Welding Electrodes:  Comply with AWS standards. 

2.6 MISCELLANEOUS MATERIALS 

Galvanizing Repair Paint:  SSPC-Paint 20 or DOD-P-21035. 

Shims:  Load bearing, high-density multimonomer plastic, nonleaching. 

Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from Manufacturer's 
standard widths to match width of bottom track or rim track members. 

2.7 FABRICATION 

Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and 
with connections securely fastened, according to referenced AISI's specifications and 
standards, Manufacturer's written instructions, and requirements in this Section. 
1. Fabricate framing assemblies using jigs or templates. 
2. Cut framing members by sawing or shearing; do not torch cut. 
3. Fasten cold-formed metal framing members by welding, screw fastening, clinch 

fastening, or riveting as standard with fabricator.  Wire tying of framing members 
is not permitted. 
a. Comply with AWS D1.3 requirements and procedures for welding, 

appearance and quality of welds, and methods used in correcting welding 
work. 

b. Locate mechanical fasteners and install according to Shop Drawings, 
with screw penetrating joined members by not less than three exposed 
screw threads. 

4. Fasten other materials to cold-formed metal framing by welding, bolting, or 
screw fastening, according to Shop Drawings. 

Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and 
erection stresses.  Lift fabricated assemblies to prevent damage or permanent distortion. 
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C. 

A. 

B. 

C. 

D. 

A. 

B. 

C. 

D. 

Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 
1. Spacing:  Space individual framing members no more than plus or minus 1/8 

inch from plan location.  Cumulative error shall not exceed minimum fastening 
requirements of sheathing or other finishing materials. 

2. Squareness:  Fabricate each cold-formed metal framing assembly to a maximum 
out-of-square tolerance of 1/8 inch. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

Section 01300 - Administrative Requirements: Coordination and project conditions. 

Verify building framing components are ready to receive Work. 

Verify rough-in utilities are in proper location. 

Examine supporting substrates and abutting structural framing for compliance with 
requirements for installation tolerances and other conditions affecting performance. 
1. Proceed with installation only after unsatisfactory conditions have been 

corrected. 

3.2 INSTALLATION, GENERAL 

Cold-formed metal framing may be shop or field fabricated for installation, or it may be 
field assembled. 

Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel 
Framing - General Provisions" and to Manufacturer's written instructions unless more 
stringent requirements are indicated. 

Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting 
structure. 
1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce 

flush, even, true-to-line joints with maximum variation in plane and true position 
between fabricated panels not exceeding 1/16 inch. 

2. Provide a sill sealer or gasket barrier between all concrete and steel connections. 

Install cold-formed metal framing and accessories plumb, square, and true to line, and 
with connections securely fastened. 
1. Cut framing members by sawing or shearing; do not torch cut. 
2. Fasten cold-formed metal framing members by welding, screw fastening, clinch 

fastening, or riveting.  Wire tying of framing members is not permitted. 
a. Comply with AWS D1.3 requirements and procedures for welding, 

appearance and quality of welds, and methods used in correcting welding 
work. 
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b. Locate mechanical fasteners and install according to Shop Drawings, and 
complying with requirements for spacing, edge distances, and screw 
penetration. 

E. 

F. 

G. 

H. 

I. 

J. 

A. 

B. 

C. 

D. 

E. 

F. 

Install framing members in one-piece lengths unless splice connections are indicated for 
track or tension members. 

Construct corners using minimum three studs. Double stud wall openings, door jambs, 
and window jambs. 

Install temporary bracing and supports to secure framing and support loads comparable in 
intensity to those for which structure was designed.  Maintain braces and supports in 
place, undisturbed, until entire integrated supporting structure has been completed and 
permanent connections to framing are secured. 

Do not bridge building control joints with cold-formed metal framing.  Independently 
frame both sides of joints. 

Install insulation, specified in Division 7 Section "Building Insulation," in built-up 
exterior framing members, such as headers, sills, boxed joists, and multiple studs at 
openings, that are inaccessible on completion of framing work. 

Fasten hole reinforcing plate over web penetrations that exceed size of Manufacturer's 
standard punched openings. 

3.3 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

Install continuous tracks sized to match studs.  Align tracks accurately and securely 
anchor to supporting structure as indicated. 

Fasten both flanges of studs to bottom track, unless otherwise indicated.  Space studs as 
follows: 
1. Stud Spacing:  16 inches unless noted otherwise. 

Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar requirements. 

Isolate non-load-bearing steel framing from building structure to prevent transfer of 
vertical loads while providing lateral support. 
1. Connect vertical deflection clips to infill studs and anchor to building structure. 

Install horizontal bridging in wall studs, spaced in rows indicated on Shop Drawings but 
not more than 48 inches apart.  Fasten at each stud intersection. 
1. Bridging:  Proprietary bridging bars installed according to Manufacturer's written 

instructions. 

Install miscellaneous framing and connections, including stud kickers, web stiffeners, 
clip angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete 
and stable wall-framing system. 
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3.4 ERECTION TOLERANCES 

A. 

B. 

C. 

A. 

B. 

Section 01400 - Quality Requirements: Tolerances. 

Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

Space individual framing members no more than plus or minus 1/8 inch from plan 
location.  Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 

3.5 REPAIRS AND PROTECTION 

Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed metal framing with galvanized repair paint according to 
ASTM A 780 and Manufacturer's written instructions. 

Provide final protection and maintain conditions, in a manner acceptable to Manufacturer 
and Installer, that ensure that cold-formed metal framing is without damage or 
deterioration at time of Substantial Completion. 

 

END OF SECTION 
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SECTION 05500 
METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes shop fabricated metal items: 
1. Loose steel Lintels 
2. Steel framing and supports for overhead doors 
3. Loose bearing and leveling plates 
4. Ledge and shelf angles 
5. Steel framing and supports for mechanical and electrical equipment 
6. Channel door frames 
7. Pipe Bollards 
8. Metal floor plates and supports 
9. Metal roof walkways 
10. Steel weld plates and angles for casting into concrete not specified in other 

Sections 
11. Steel framing and supports for applications where framing and supports are not 

specified in other Sections. 

B. Related Sections: 
1. Section 09900 - Paints and Coatings: Field applied paint finish 
2. Section 03300 - Cast-In-Place Concrete: Execution requirements for embedded 

anchors and attachments for metal fabrications specified by this section 
3. Section 04810 - Unit Masonry Assemblies: Execution requirements for 

embedded anchors and attachments for metal fabrications specified by this 
section in masonry. 

1.2 REFERENCES 

A. American Architectural Manufacturers Association: 
1. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum. 

B. ASTM International: 
1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 
2. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-

Dipped, Zinc-Coated, Welded and Seamless 
3. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products 
4. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on 

Iron and Steel Hardware 
5. ASTM A283/283M - Standard Specification for Low and Intermediate Tensile 

Strength Carbon Steel Plates 
6. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless 

Carbon Steel Structural Tubing in Rounds and Shapes 
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7. ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless 
Carbon Steel Structural Tubing. 

C. American Welding Society: 
1. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive 

Examination 
2. AWS D1.1 - Structural Welding Code - Steel 
3. AWS D1.6 - Structural Welding Code - Stainless Steel. 

D. National Ornamental & Miscellaneous Metals Association: 
1. NOMMA Guideline 1 - Joint Finishes. 

E. SSPC: The Society for Protective Coatings: 
1. SSPC - Steel Structures Painting Manual 
2. SSPC SP 1 - Solvent Cleaning 
3. SSPC Paint 15 - Steel Joist Shop Paint 
4. SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic). 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal requirements. 

B. Product Data:  For the following: 
1. Paint products 
2. Grout. 

C. Shop Drawings: Indicate profiles, sizes, connection attachments, reinforcing, anchorage, 
size and type of fasteners, and accessories.  

1. Include erection drawings, elevations, and details where applicable. Show 
anchorage and accessory items.  Indicate welded connections using standard 
AWS A2.0 welding symbols. Indicate net weld lengths. 

2. Provide templates for anchors and bolts specified for installation under other 
Sections. 

D. Welders Certificates: Certify welders employed on the Work, verifying AWS 
qualification within previous 12 months. 

1.4 QUALITY ASSURANCE 

A. Finish joints in accordance with NOMMA Guideline 1. 

B. Perform Work in accordance with governing codes and regulations. 

C. Maintain one copy copies of document on site. 

1.5 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience. 
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B. Design under direct supervision of Professional Engineer experienced in design of this 
Work and licensed in State of Texas. 

C. Welding:  Qualify procedures and personnel according to the following: 
1. AWS D1.1, "Structural Welding Code--Steel" 
2. AWS D1.3, "Structural Welding Code--Sheet Steel." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Accept metal fabrications on site in labeled shipments. Inspect for damage. 

C. Protect metal fabrications from damage by exposure to weather. 

1.7 FIELD MEASUREMENTS 

A. Field Measurements:  Verify actual locations of walls and other construction contiguous 
with metal fabrications by field measurements before fabrication and indicate 
measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish dimensions and proceed with fabricating metal 
fabrications without field measurements.  Coordinate wall and other contiguous 
construction to ensure that actual dimensions correspond to established 
dimensions. 

2. Provide allowance for trimming and fitting at site. 

1.8 COORDINATION 

A. Coordinate installation of anchorages for metal fabrications.  Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, 
anchor bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry.  Deliver such items to Project site in time for installation. 

B. Coordinate installation of steel weld plates and angles for casting into concrete that are 
specified in this Section but required for work of another Section.  Deliver such items to 
Project site in time for installation. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless otherwise 
indicated.  For metal fabrications exposed to view in the completed Work, provide 
materials without seam marks, roller marks, rolled trade names, or blemishes. 
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2.2 MATERIALS - STEEL 

A. Ferrous Materials: 
1. Steel Sections: ASTM A36/A36M 
2. Steel Tubing: ASTM A500, Grade B or ASTM A501 
3. Plates: ASTM A283/A283M 
4. Pipe: ASTM A53/A53M, Grade B Schedule. 

B. Fasteners: General. 

C. Bolts, Nuts, and Washers:  A307 galvanized to ASTM A153/A153M for galvanized 
components. 

D. Welding Materials: AWS D1.1; type required for materials being welded. 

E. Touch-Up Primer for Galvanized Surfaces:  SSPC Paint 20  Type II Organic zinc rich. 

2.3 MATERIALS - STAINLESS STEEL 

A. Bars and Shapes: ASTM A276; Type 302, 304, or 316 

B. Tubing: ASTM A554; Type 316 

C. Pipe: ASTM A312/A312M 

D. Plate, Sheet and Strip: ASTM A167; Type 316 

E. Bolts, Nuts, and Washers: ASTM A354 

F. Welding Materials: AWS D1.6; type required for materials being welded. 

2.4 LINTELS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings 
and recesses in masonry walls and partitions at locations indicated.  Weld adjoining 
members together to form a single unit where indicated. 

B. Lintels: Steel sections, size and configuration as indicated on Drawings, length to allow 
8 inches minimum bearing on both sides of opening. 

1. Exterior Locations: Galvanized 
2. Interior Locations: Prime paint, one coat. 

2.5 LEDGE AND SHELF ANGLES 

A. Ledge and Shelf Angles, Channels and Plates Not Attached to Structural Framing: For 
support of  masonry; galvanized. 
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2.6 DOOR FRAMES 

A. Door Frames: Steel channel sections, size indicated on Drawings, with jamb anchors 
suitable for attachment to steel framing, minimum 4 anchors per jamb; galvanized. 

2.7 BOLLARDS 

A. Bollards: Steel pipe, concrete filled, crowned cap, 6 inches diameter, length as indicated 
on Drawings; galvanized, prime paint, one coat. 

B. Concrete Fill: 3,000 psi as specified in Section 03300. 

C. Anchors: Concealed type. 

2.8 STRUCTURAL SUPPORTS 

A. Other Structural Supports: Steel sections, shape and size required to support applied 
loads with maximum deflection of 1/240 of the span; prime paint, one coat. 

2.9 ANCHOR BOLTS 

A. Anchor Bolts: ASTM A307; 3/4 inch steel bolt, standard J-hook, with nut and washer; 
unfinished. 

B. Anchor Bolts:  Metal building anchor bolts by Pre-Engineered Metal Building supplier. 

2.10 UNISTRUT METAL ROOFWALK 

A. Anti-Skid surfaced grating shall conform to Federal Specification RR-G-1602A.  

B. The Grating shall be designed to withstand the following load criteria:  
1. Uniform Live Load 500 psf 
2. Concentrated Load 1000 lbs.  

C. Contractor shall certify that grating has been tested, indicating maximum allowable 
uniform and concentrated loads, with a factor of safety of 2, per AISC, Section 6.  

D. Provide products from the following Manufacturer or an approved equal: Unistrut 
Corporation (United Interlock Grating)  

E. Grating shall be United Interlock Plank Grating System, as manufactured by Unistrut 
Corporation, 35660 Clinton Street, Wayne, Michigan 48184.  

F. Materials shall conform to ASTM A653, Grade A with a Class G-90 coating.  

G. Panels will be installed with a leg height of 2-1/2 inches. 

H. The surface pattern shall provide a minimum of 35% but not more than 42% open area. 
Openings shall be a minimum of 4" long and a maximum of 3/4” width. 
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I. Grating shall be installed as detailed on the approved shop drawings.  

J. Grating shall be installed in single, unspliced sections for all requirements to 20' lengths.  

K. Grating shall interlock, with male-female legs providing a lock prohibiting horizontal 
movement. The outside leg of all members shall be male.  

L. Connections of grating to support elements shall be by clamping with LM Curbs S-5 
Utility clamps. 

2.11 FABRICATION 

A. Fit and shop assemble items in largest practical sections, for delivery to site. 

B. Fabricate items with joints tightly fitted and secured. 

C. Continuously seal joined members by continuous welds. 

D. Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints 
butt tight, flush, and hairline. Ease exposed edges to small uniform radius. 

E. Exposed Mechanical Fastenings: Flush countersunk screws or bolts; unobtrusively 
located; consistent with design of component, except where specifically noted 
otherwise. 

F. Supply components required for anchorage of fabrications. Fabricate anchors and related 
components of same material and finish as fabrication, except where specifically noted 
otherwise. 

2.12 FACTORY APPLIED FINISHES - STEEL 

A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing. 

B. Do not prime surfaces in direct contact with concrete or where field welding is required. 

C. Prime paint items with two coats except where galvanizing is specified.   

D. Galvanized Structural Steel Members: Galvanize after fabrication to ASTM A123. 
Furnish minimum 1.25 oz/sq ft galvanized coating. 

E. Galvanized Non-structural Items: Galvanized after fabrication to ASTM A123. Furnish 
minimum 1.25 oz/sq ft galvanized coating. 

2.13 FACTORY APPLIED FINISHES - STAINLESS STEEL 

A. Satin Polished Finish: Number 4, satin directional polish parallel with long dimension of 
finished face. 
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2.14 FACTORY APPLIED FINISHES - ALUMINUM 

A. Exterior Aluminum Surfaces: AAMA  A41 anodized, prepared with pre-treatment, 
anodized to clear color. 

B. Interior Aluminum Surfaces: AAMA  A41 anodized, prepared with pre-treatment, 
anodized to clear color. 

C. Apply one coat coats of bituminous paint to concealed aluminum surfaces in contact 
with cementitious or dissimilar materials. 

2.15 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 304 or 316 stainless-steel fasteners 
for exterior use and zinc-plated fasteners with coating complying with ASTM B 633, 
Class Fe/Zn 5, at exterior walls.  Provide stainless-steel fasteners for fastening 
aluminum.  Select fasteners for type, grade, and class required. 

B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A; with hex 
nuts, ASTM A 563; and, where indicated, flat washers. 

C. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, 
nuts and, where indicated, flat washers; ASTM F 593 for bolts and ASTM F 594 for 
nuts, Alloy Group 1 for type 304 and for type 316. 

D. Anchor Bolts:  ASTM F 1554, Grade 36. 
1. Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where item 

being fastened is indicated to be galvanized. 

E. Eyebolts:  ASTM A 489. 

F. Machine Screws:  ASME B18.6.3. 

G. Lag Bolts:  ASME B18.2.1. 

H. Wood Screws:  Flat head, ASME B18.6.1. 

I. Plain Washers:  Round, ASME B18.22.1. 

J. Lock Washers:  Helical, spring type, ASME B18.21.1. 

K. Cast-in-Place Anchors in Concrete:  Anchors capable of sustaining, without failure, a 
load equal to four times the load imposed, as determined by testing according to 
ASTM E 488, conducted by a qualified independent testing agency. 

1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47/A 47M 
malleable iron or ASTM A 27/A 27M cast steel.  Provide bolts, washers, and 
shims as needed, hot-dip galvanized per ASTM A 153/A 153M. 

Texas Department of Transportation Metal Fabrications 
Facilities Management 05500 - 7 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 
 

 

L. Expansion Anchors:  Anchor bolt and sleeve assembly with capability to sustain, 
without failure, a load equal to six times the load imposed when installed in unit 
masonry and four times the load imposed when installed in concrete, as determined by 
testing according to ASTM E 488, conducted by a qualified independent testing agency. 

1. Material for Anchors in Interior Locations:  Carbon-steel components zinc-plated 
to comply with ASTM B 633, Class Fe/Zn 5. 

2. Material for Anchors in Exterior Locations:  Alloy Group 1 for type 304 and for 
type 316 stainless-steel bolts complying with ASTM F 593 and nuts complying 
with ASTM F 594. 

2.16 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal 
alloy welded. 

B. Shop Primers:  Provide primers that comply with Division 9 painting Sections.  

C. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, 
complying with SSPC-Paint 20. 

D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

E. Nonshrink, Metallic Grout:  Factory-packaged, ferrous-aggregate grout complying with 
ASTM C 1107, specifically recommended by Manufacturer for heavy-duty loading 
applications. 

F. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107.  Provide grout specifically 
recommended by Manufacturer for interior and exterior applications. 

G. Concrete Materials and Properties:  Comply with requirements in Division 3 Section 
"Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a 
minimum 28-day compressive strength of 3000 psi , unless otherwise indicated. 

2.17 FABRICATION TOLERANCES 

A. Squareness: 1/8 inch maximum difference in diagonal measurements. 

B. Maximum Offset Between Faces: 1/16 inch. 

C. Maximum Misalignment of Adjacent Members: 1/16 inch. 

D. Maximum Bow: 1/8 inch  in 48 inches. 

E. Maximum Deviation From Plane: 1/16 inch in 48 inches. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify field conditions are acceptable and are ready to receive Work. 

3.2 PREPARATION 

A. Clean and strip primed steel items to bare metal and aluminum where site welding is 
required. 

B. Supply steel items required to be cast into concrete or embedded in masonry with setting 
templates to appropriate sections. 

3.3 INSTALLATION 

A. Install items plumb and level, accurately fitted, free from distortion or defects. 

B. Make provisions for erection stresses. Install temporary bracing to maintain alignment, 
until permanent bracing and attachments are installed. 

C. Field weld components indicated on shop drawings. 

D. Perform field welding in accordance with AWS D1.1. 

E. Obtain approval of Architect/Engineer prior to site cutting or making adjustments not 
scheduled. 

F. After erection, touch up welds, abrasions, and damaged finishes with prime paint or 
galvanizing repair paint to match shop finishes. 

3.4 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 
installing metal fabrications.  Set metal fabrications accurately in location, alignment, 
and elevation; with edges and surfaces level, plumb, true, and free of rack; and measured 
from established lines and levels. 

B. Fit exposed connections accurately together to form hairline joints.  Weld connections 
that are not to be left as exposed joints but cannot be shop welded because of shipping 
size limitations.  Do not weld, cut, or abrade surfaces of exterior units that have been 
hot-dip galvanized after fabrication and are for bolted or screwed field connections. 

C. Field Welding:  Comply with the following requirements: 
1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
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3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended 

so no roughness shows after finishing and contour of welded surface matches that 
of adjacent surface. 

D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where 
metal fabrications are required to be fastened to in-place construction.  Provide threaded 
fasteners for use with concrete and masonry inserts, toggle bolts, through bolts, lag 
bolts, wood screws, and other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete, masonry, or similar construction. 

3.5 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Install framing and supports to comply with requirements of items being 
supported, including Manufacturers' written instructions and requirements indicated on 
Shop Drawings. 

3.6 INSTALLING BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen 
to improve bond to surfaces.  Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing 
members have been positioned and plumbed, tighten anchor bolts.  Do not remove 
wedges or shims but, if protruding, cut off flush with edge of bearing plate before 
packing with grout. 

1. Use nonshrink grout, either metallic or nonmetallic, in concealed locations where 
not exposed to moisture; use nonshrink, nonmetallic grout in exposed locations, 
unless otherwise indicated. 

2. Pack grout solidly between bearing surfaces and plates to ensure that no voids 
remain. 

3.7 INSTALLING METAL BOLLARDS 

A. Anchor bollards in place with concrete footings.  Center and align bollards in holes 3 
inches above bottom of excavation.  Place concrete and vibrate or tamp for 
consolidation.  Support and brace bollards in position until concrete has cured. 

B. Fill bollards solidly with concrete, mounding top surface to shed water. 

3.8 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, 
and abraded areas.  Paint uncoated and abraded areas with the same material as used for 
shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 
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B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, 
and abraded areas of shop paint are specified in Division 9 painting Sections. 

C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A 780. 

3.9 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Variation From Plumb: 1/4 inch for every 12 ft in height, non-cumulative. 

C. Maximum Offset From Alignment: 1/4 inch. 

D. Maximum Out-of-Position: 1/4 inch. 

 

END OF SECTION 
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SECTION 06114 
WOOD BLOCKING AND CURBING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes blocking in wall openings; wood furring and grounds; telephone and 
electrical panel back boards; concealed wood blocking for support of toilet and bath 
accessories, wall cabinets, wood trim; and preservative treatment of wood. 

B. Related Sections: 
1. Section 08520: Aluminum Window and Door openings to receive wood blocking 
2. Section 10800:  Toilet Accessories 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI A208.1 - Mat-Formed Wood Particleboard. 

B. American Wood-Preservers’ Association: 
1. AWPA C1 - All Timber Products - Preservative Treatment by Pressure Process 
2. AWPA C20 - Structural Lumber - Fire-Retardant Treatment by Pressure 

Processes. 

C. National Institute of Standards and Technology: 
1. NIST PS 20 - American Softwood Lumber Standard. 

D. Southern Pine Inspection Bureau: 
1. SPIB - Standard Grading Rules for Southern Pine Lumber. 

E. West Coast Lumber Inspection Bureau: 
1. WCLIB - Standard Grading Rules for West Coast Lumber. 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

C. Indicate materials and wood species, component profiles, fastening, joining details, 
finishes and accessories. 

D. Research/Evaluation reports:  for the following, showing compliance with building code 
in effect for the Project Site: 
1. Preservative-treated wood 
2. Power-Driven fasteners 
3. Powder-Actuated fasteners 
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4. Expansion anchors. 

E. Product Data: Submit technical data on wood preservative and fire retardant treatment 
materials and application instructions. 
1. Include data for wood-preservative treatment from chemical treatment 

Manufacturer and certification by treating plant that treated materials comply 
with requirements.  Indicate type of preservative used and net amount of 
preservative retained. 

2. For products receiving a waterborne treatment, include statement that moisture 
content of treated materials was reduced to levels specified before shipment to 
Project Site. 

3. Include copies of warranties from chemical treatment Manufacturers for each 
type of treatment. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with the following: 
1. Lumber Grading Agency: Certified by NIST PS 20 
2. Plywood Grading Agency: Certified by APA/EWA. 

B. Rough Carpentry Lumber:  Douglas fir or yellow pine meeting the national grading rule 
for dimension lumber and the design values as determined in accordance with ASTM 
D245.  All lumber shall bear a grade mark stamp of either the West Coast Lumber 
Inspection Bureau or Southern Pine Inspection Bureau.   

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide 
for air circulation around stacks and under coverings. 

C. Do not deliver shop fabricated carpentry items until site conditions are adequate to receive 
the work.  Protect items from weather while in transit. 

D. Store indoors, in ventilated areas with a constant minimum temperature of 60 degrees F. 
maximum relative humidity of 25 to 55 percent. 

E. Protect work from moisture damage. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Lumber Grading Rules: SPIB. 
1. Factory mark each piece of lumber with grade stamp of grading agency. 

Texas Department of Transportation Wood Blocking and Curbing 
Facilities Management 06114 - 2 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

B. Miscellaneous Framing: Stress Group, Southern Pine species, No. 1 grade, 15 percent 
maximum moisture content, pressure preservation treatment. 

C. Miscellaneous Blocking: Stress Group, Southern Pine species, No. 2 grade, 15 percent 
maximum moisture content, pressure preservation treatment. 

D. For blocking and nailers used for attachment of other construction, select and cut lumber 
to eliminate knots and other defects that will interfere with attachment of other work. 

E. Plywood: APA/EWA Rated Sheathing Structural I, Grade B-C; Exposure Durability 1. 

F. Plywood: APA/EWA Rated Sheathing Structural I, Grade C-D; Exposure Durability 1; 
unsanded. 

2.2 ACCESSORIES 

A. Fasteners and Anchors: 
1. Fasteners: Hot dipped galvanized steel for exterior, high humidity and treated 

wood locations, unfinished steel elsewhere:  size and type to suit application. 
2. Anchors: Toggle bolt type for anchorage to hollow masonry. Expansion shield 

and lag bolt type for anchorage to solid masonry or concrete. Bolt or ballistic 
fastener for anchorages to steel. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Power-Driven Fasteners:  NES NER-272. 

D. Wood Screws:  ASME B18.6.1. 

E. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C 954, except with wafer 
heads and reamer wings, length as recommended by screw Manufacturer for material 
being fastened. 

F. Lag Bolts:  ASME B18.2.1. 

G. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts 
and, where indicated, flat washers. Expansion Anchors:  Anchor bolt and sleeve assembly 
of material indicated below with capability to sustain, without failure, a load equal to 6 
times the load imposed when installed in unit masonry assemblies and equal to 4 times 
the load imposed when installed in concrete as determined by testing per ASTM E 488 
conducted by a qualified independent testing and inspecting agency. 
1. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and 

ASTM F 594, Alloy Group 1 or 2. 

2.3 FACTORY WOOD TREATMENT 

A. Wood Preservative (Pressure Treatment): AWPA C1 using water borne preservative 
ACQ (Alkaline Copper Quaternary compound) with 0.25 lbs. retention/cubic foot.  Each 
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piece shall be Grade marked and shall show the retention, or the Contractor shall furnish 
a commercial laboratory inspection. 

B. Fire Retardant Treatment: Pressure treatment, AWPA C20 for lumber and AWPA C27 
for plywood, Interior Type, chemically treated and pressure impregnated; capable of 
providing a maximum flame spread/smoke development rating of 25/450.  Each piece 
shall be Grade marked and shall show the retention, or the Contractor shall furnish a 
commercial laboratory inspection. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Verification of existing conditions before 
starting work. 

B. Verify substrate conditions are ready to receive blocking, curbing and framing. 

3.2 PREPARATION 

A. Coordinate placement of blocking, curbing and framing items. 

3.3 INSTALLATION 

A. Set members level and plumb, in correct position.  Install where required for attaching 
other work, coordinate locations with other work involved.   

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with 
surfaces, unless noted otherwise. 

C. Place horizontal members, crown side up. 

D. Construct members of continuous pieces of longest possible lengths. 

E. Construct curb members of solid wood sections. 

F. Curb roof openings except where prefabricated curbs are provided. Form corners by 
alternating lapping side members. 

G. Space framing and furring 16 inches o.c. or as noted  

H. Secure sheathing to framing members with ends over firm bearing and staggered. 

I. Install telephone and electrical panel back boards with plywood sheathing material where 
required. Size back boards 12 inches beyond size of electrical and telephone panel. 
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3.4 SITE APPLIED WOOD TREATMENT 

A. Apply preservative treatment. 

B. Brush apply two coats of preservative treatment on wood in contact with cementitious 
materials, roofing and related metal flashings. Treat site-sawn cuts. 

C. Allow preservative to dry prior to erecting members. 

3.5 SCHEDULES 

A. Blocking: S/P/F species, 15 percent maximum moisture content, pressure preservative 
treatment, Fire Retardant Treatment. 

B. Telephone and Electrical Panel Boards: 3/4 inch thick, square edges, site brush applied 
preservative treated. 

C. Toilet Rooms:  S/P/F species, 15 percent maximum moisture content, pressure 
preservative treatment, Fire Retardant Treatment 

 

END OF SECTION 
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SECTION 06200 
FINISH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes finish carpentry items; wood casings and moldings. 

B. Related Sections: 
1. Section 06114 - Wood Blocking and Curbing: Grounds and support framing 
2. Section 06410 - Custom Cabinets: Shop fabricated custom cabinet work 
3. Section 09900 - Paints and Coatings: Painting and finishing of finish carpentry 

items. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI A135.4 - Basic Hardboard 
2. ANSI A156.9 - Cabinet Hardware 
3. ANSI A208.1 - Mat-Formed Wood Particleboard. 

B. APA-The Engineered Wood Association: 
1. APA/EWA PS 1 - Voluntary Product Standard for Construction and Industrial 

Plywood. 

C. Architectural Woodwork Institute: 
1. AWI - Quality Standards Illustrated. 

D. American Wood-Preservers’ Association: 
1. AWPA C1 - All Timber Products - Preservative Treatment by Pressure Process. 

E. Hardwood Plywood and Veneer Association: 
1. HPVA HP-1 - American National Standard for Hardwood and Decorative 

Plywood. 

F. National Institute of Standards and Technology: 
1. NIST PS 20 - American Softwood Lumber Standard. 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate materials, component profiles, fastening methods, jointing 
details, and accessories, to minimum scale of 1-1/2 inch to 1 ft. 
1. Show locations and sizes of furring, blocking, and hanging strips, including 

concealed blocking and reinforcement specified in other Sections. 
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2. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, 
soap dispensers, and other items installed in architectural woodwork. 

C. Product Data: 
1. Submit data on fire retardant treatment materials and application instructions. 
2. Product Certificates:  For each type of product, signed by product Mnufacturer. 
3. Woodwork Quality Standard Compliance Certificates:  AWI Quality 

Certification Program certificates. 
4. Qualification Data:  For Installer. 

D. Samples: 
1. Submit two samples of finish plywood, 8 x 10 inch in size illustrating wood grain 

and specified finish. 
2. Submit two samples of wood trim 10 inch long. 

E. Certification: Submit copy of fabricator’s authorization to use AWI Grade Stamps or 
AWI Quality Certification Program license and Project specific letters.  

1.4 QUALITY ASSURANCE 

A. Perform work in accordance with AWI (Architectural Woodwork Institute) Architectural 
Woodwork Quality Standards Illustrated, Custom Grade. 

B. Maintain one copy of each document on site. 

1.5 QUALIFICATIONS 

A. Fabricator: Company specializing in fabricating Products specified in this section with 
minimum three years documented experience. 

B. Installer Qualifications:  Certified participant in AWI's Quality Certification Program. 

C. Source Limitations:  Engage a qualified woodworking firm to assume undivided 
responsibility for production of interior architectural woodwork. 

D. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural 
Woodwork Quality Standards" for grades of interior architectural woodwork indicated 
for construction, finishes, installation, and other requirements. 
1. Provide AWI Quality Certification Program labels and certificates indicating that 

woodwork complies with requirements of grades specified. 

1.6 MOCKUP 

A. Section 01400 - Quality Requirements: Mockup requirements. 

B. Construct mockups, full size including window sill and door casing. 

C. Locate where directed by Architect/Engineer. 
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D. Incorporate accepted mockup as part of Work if undisturbed at time of Substantial 
Completion. 

1.7 PRE-INSTALLATION MEETINGS 

A. Section 01300 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum two weeks prior to commencing work of this section. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Do not deliver woodwork until painting and similar operations that could damage 
woodwork have been completed in installation areas.  If woodwork must be stored in 
other than installation areas, store only in areas where environmental conditions are 
controlled. 

C. Environmental Limitations:  Do not deliver or install woodwork until building is 
enclosed, wet work is complete, and HVAC system is operating and maintaining 
temperature and relative humidity at occupancy levels during the remainder of the 
construction period. 

D. Protect work from moisture damage. 

1.9 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication.  

B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and indicate 
measurements on Shop Drawings.  Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 
1. Locate concealed framing, blocking, and reinforcements that support woodwork 

by field measurements before being enclosed, and indicate measurements on 
Shop Drawings. 

2. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish dimensions and proceed with fabricating woodwork 
without field measurements.  Provide allowance for trimming at site, and 
coordinate construction to ensure that actual dimensions correspond to 
established dimensions 

1.10 SEQUENCING 

A. Sequence work to ensure utility connections are achieved in orderly and expeditious 
manner. 
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1.11 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other 
related units of Work specified in other Sections to ensure that interior architectural 
woodwork can be supported and installed as indicated. 

PART 2 - PRODUCTS 

2.1 FINISH CARPENTRY 

A. General:  Provide materials that comply with requirements of AWI's quality standard for 
each type of woodwork and quality grade specified, unless otherwise indicated 

2.2 COMPONENTS 

A. Hardwood Lumber: AWI Grade Custom Grade; maximum moisture content of 6-8 
percent; and the following: 
1. Species of Wood:  Red Oak 
2. Cut or Slicing of Wood: Plain or Flat Sawn 

2.3 ACCESSORIES 

A. Fasteners: Of size and type to suit application. 

B. Concealed Joint Fasteners: Threaded steel. 

C. Lumber for Shimming, Blocking, and Hanging strips: Softwood lumber: Stress Group, 
Southern Pine species, No. 2 grade, 15 percent maximum moisture content, pressure 
preservation treatment species. 

D. Wood Filler: Solvent base, tinted to match surface finish color. 

E. Wood Treatment: 
1. Fire Retardant (FR-S Type): Chemically treated and pressure impregnated; 

capable of providing maximum flame spread/smoke development rating of 25 / 
450 in accordance with ASTM E84 

2. Shop pressure treat treatment to wood materials requiring fire rating 
preservatives to concealed wood blocking. 

3. Provide identification on fire retardant treated material. 
4. Deliver fire retardant treated materials cut to required sizes. Minimize field 

cutting. 
5. Redry or Kiln dry wood after pressure treatment to maximum 6-8 percent 

moisture content. 
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2.4 FABRICATION 

A. Fabricate to AWI Custom standards. 

B. Shop assemble work for delivery to site, permitting passage through building openings. 

C. Shop prepare and identify components for grain matching during site erection. 

D. Backout or groove backs of flat trim members and kerf backs of other wide, flat 
members, except for members with ends exposed in finished work. 

E. Assemble casings in plant except where limitations of access to place of installation 
require field assembly 

F. Assemble moldings in plant to maximum extent possible.  Miter corners in plant and 
prepare for field assembly with bolted fittings designed to pull connections together. 

G. When necessary to cut and fit on site, fabricate materials with ample allowance for 
cutting. Furnish trim for scribing and site cutting. 

2.5 FINISHING 

A. Sand work smooth and set exposed nails and screws. 

B. Apply wood filler in exposed nail and screw indentations. 

C. On items to receive transparent finishes, use wood filler matching surrounding surfaces 
and of types recommended for applied finishes. 

D. Stain, seal, and varnish exposed to view surfaces, per specifications section 09900, 
Paintings and Coatings.  All finished natural woods to match. 

E. Seal internal surfaces and semi-concealed surfaces. 

F. Seal surfaces in contact with cementitious materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify adequacy of backing and support framing. 

C. Verify mechanical, electrical, and building items affecting work of this section are placed 
and ready to receive this work. 

Texas Department of Transportation Finish Carpentry 
Facilities Management 06200 - 5 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 
 

 

D. Before installation, condition woodwork to average prevailing humidity conditions in 
installation areas. 

E. Before installing architectural woodwork, examine shop-fabricated work for completion 
and complete work as required, including removal of packing and backpriming. 

3.2 INSTALLATION 

A. Install work in accordance with AWI Custom quality standard. 

B. Set and secure materials and components in place, plumb and level. 

C. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch. Do 
not use additional overlay trim to conceal larger gaps. 

D. Site Applied Wood Treatment: 
1. Apply preservative treatment. 
2. Brush apply two coats of preservative treatment on wood in contact with 

cementitious materials.  
3. Treat site-sawn cuts. 
4. Allow preservative to dry prior to erecting members. 

E. Preparation For Site Finishing: 
1. Set exposed fasteners. Apply wood filler in exposed fastener indentations. Sand 

work smooth. 
2. Site Finishing: Refer to Section 09900, Paints and Coatings 
3. Before installation, prime paint surfaces of items or assemblies to be in contact 

with cementitious materials. 

F. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  
Secure with countersunk, concealed fasteners and blind nailing as required for complete 
installation.  Use fine finishing nails or finishing screws for exposed fastening, 
countersunk and filled flush with woodwork and matching final finish if transparent 
finish is indicated. 

G. Standing and Running Trim:  Install with minimum number of joints possible, using full-
length pieces (from maximum length of lumber available) to greatest extent possible.  Do 
not use pieces less than   96 inches long, except where shorter single-length pieces are 
necessary.  Scarf running joints and stagger in adjacent and related members. 
1. Fill gaps, if any, between top of base and wall with plastic wood filler, sand 

smooth, and finish same as wood base if finished. 
2. Install standing and running trim with no more variation from a straight line than 

1/8 inch in 96 inches. 

3.3 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Variation from Indicated Position: 1/16 inch. 

Texas Department of Transportation Finish Carpentry 
Facilities Management 06200 - 6 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 
 

 

C. Maximum Offset from Alignment with Abutting Materials: 1/32 inch. 

D. Repair damaged and defective woodwork, where possible, to eliminate functional and 
visual defects; where not possible to repair, replace woodwork.  Adjust joinery for 
uniform appearance. 

3.4 SCHEDULES 

A. Interior: 
1. Window Sills: Clear Red Oak; prepare for transparent finish. 
2. Casings and Miscellaneous Trim: Clear Red Oak; prepare for transparent finish. 

 

END OF SECTION 
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SECTION 06410 
CUSTOM CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes custom-fabricated cabinet units; counter tops; cabinet hardware; 
preparation for installing utilities in cabinets; and shop and / or site finishing. 

B. Contractor has option of furnishing and installing Red Oak  woodwork or plastic laminate 
surfacing cabinets. 

C. Related Sections: 
1. Section 06114 - Wood Blocking and Curbing: Grounds and support framing 
2. Section 09900 - Paints and Coatings: Site finishing of cabinets and woodwork. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI A156.9 - Cabinet Hardware 
2. ANSI A208.1 - Mat-Formed Wood Particleboard. 

B. Architectural Woodwork Institute: 
1. AWI - Quality Standards Illustrated. 

C. Federal Specification Unit: 
1. FS A-A-1936 - Adhesive, Contact, Neoprene Rubber. 

D. National Electrical Manufacturers Association: 
1. NEMA LD 3 - High Pressure Decorative Laminates. 

E. Woodwork Institute of California: 
1. WIC - Manual of Millwork. 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Product Data:  For panel products, high-pressure decorative laminate, adhesive for 
bonding plastic laminate, cabinet hardware and accessories.  Min. 2” x 2” Red Oak wood 
sample. 

C. Shop Drawings: Indicate materials, component profiles and elevations, assembly 
methods, joint details, fastening methods, accessory listings, hardware location and 
schedule of finishes. 
1. Show details full size. 
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2. Show locations and sizes of furring, blocking, and hanging strips, including 
concealed blocking and reinforcement specified in other Sections. 

3. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, 
soap dispensers, and other items installed in architectural woodwork. 

D. Product Data: Submit data for hardware accessories. 

E. Samples for Initial Selection: 
1. Plastic laminates. 
2. Red Oak . 

F. Certification: Submit copy of fabricator’s authorization to use AWI Grade Stamps. AWI 
Quality Certification Program license and Project specific letters.  

G. Product Certificates:  For each type of product, signed by product Manufacturer. 

H. Qualification Data:  For Installer. 

1.4 QUALITY ASSURANCE 

A. Perform work in accordance with AWI (Architectural Woodwork Institute) Architectural 
Woodwork Quality Standards Illustrated, Custom Grade.  

B. Source Limitations:  Engage a qualified woodworking firm to assume undivided 
responsibility for production of interior architectural woodwork. 

C. Installer Qualifications:  Certified participant in AWI's Quality Certification Program. 

D. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural 
Woodwork Quality Standards" for grades of interior architectural woodwork indicated 
for construction, finishes, installation, and other requirements. 
1. Provide AWI Quality Certification Program labels and certificates indicating that 

woodwork complies with requirements of grades specified. 

E. Maintain one copy of each document on site. 

1.5 QUALIFICATIONS 

A. Fabricator: Company specializing in performing Work of this section with minimum 
three years documented experience. 

B. Fabricator: Authorized to use AWI Grade Stamps 

1.6 MOCKUP 

A. Section 01400 - Quality Requirements: Mockup requirements. 

B. Construct mockup of full size base cabinet and hardware. 
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C. Locate where directed by Architect. 

D. Incorporate accepted mockup as part of Work. 

1.7 PRE-INSTALLATION MEETINGS 

A. Section 01300 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum two weeks prior to commencing work of this section. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Protect units from moisture damage. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements. 

B. During and after installation of Work of this section, maintain same temperature and 
humidity conditions in building spaces as will occur after occupancy. 

1.10 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

PART 2 - PRODUCTS 

2.1 CUSTOM CABINETS 

A. Fabricators: 
1. Fieldstone Cabinetry, Inc. Model Hudson, Brighton or Farmington. 
2. Legacy Cabinets, Inc. Model The Select Series, Plantation Natural Square 
3. Substitutions: Section 01600 - Product Requirements. 

2.2 COMPONENTS 

A. Hardwood Lumber: AWI Grade Custom; maximum moisture content of 6-8 percent; and 
the following: 
1. Species of Wood: Red Oak 
2. Cut or Slicing of Wood: Plain, Flat Sawn or Quarter Sawn 
3. Matching of Individual Leaves to Each Other: slip matching. 

B. Hardwood Plywood: AWI Grade A veneer with medium density fiberboard core; low 
VOC type of glue recommended for application; formaldehyde-free binders and the 
following: 
1. Species of Veneer: Red Oak 
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2. Cut or Slicing of Veneer: Plain, Flat Sawn or Quarter Sawn 
3. Matching of Individual Leaves to Each Other: slip random matching 
4. Matching Across the Panel Face: balanced matching 
5. Matching or Relationship of Panels to Each Other: premanufactured sets. 

C. Particleboard: ANSI A208.1 Type 1; ¾” thick composed of 100% pre-consumer recycled 
wood fiber particleboard  with no Urea Formaldehyde added during the manufacturing 
process (LEED).  Medium density, made with water resistant adhesive; sanded faces.  
End panels, Bottoms, Rails, Shelves, Doors and Bases; formaldehyde-free binders 

D. Drawer Sides and Backs:  Solid-hardwood lumber. 

E. Drawer Bottoms:  Hardwood plywood. 

F. Hardboard with Melamine backer. 7/32” Backs. 

G. High Pressure Decorative Laminate: NEMA LD 3, GP50 for horizontal surfaces, GP28 
for vertical surfaces, CL20 for cabinet liner surfaces, BK20 for undecorated backing 
sheets, FR50 for fire-retardant surfaces; through color, pattern, and surface texture as 
selected by Architect from full range Manufacturers standards. 
1. Manufacturer:  Subject to compliance with requirements, provide high-pressure 

decorative laminates by one of the following or approved equivalent: 
a. Nevamar Company, LLC; Decorative Products Div. 
b. Formica Co. 
c. Wilsonart International; Div. of Premark International, Inc. 

2.3 ACCESSORIES 

A. Adhesive for High Pressure Decorative Laminates: Type recommended by laminate 
Manufacturer to suit application, formaldehyde free adhesive, low voc. 

B. Veneer Edge Band: Standard wood veneer edge band matching face veneer.  Conceal 
edge grain of exposed and semi-exposed plywood and particle board with hardwood edge 
bands. 

C. Fasteners: Size and type to suit application. 

D. Bolts, Nuts, Washers, Lags, Pins, and Screws: Of size and type to suit application; brass 
finish in concealed locations and brass finish in exposed locations. 

E. Concealed Joint Fasteners: Threaded steel. 

F. Shelf Standards and Rests: Formed steel channels and rests, cut for fitted rests spaced at 
½ inch centers; satin finish. 

G. Drawer and Door Pulls: Extruded aluminum pull, "U" shaped pull, aluminum with satin 
finish, 4 inch centers.  Stanley Hardware #348311, Satin Aluminum. 

H. Catches: Adjustable Magnetic.  Stanley Hardware #810160 Clear coated aluminum. 
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I. Drawer Slides: Galvanized steel construction, ball bearings separating tracks, full 
extension type.  Blum Standard drawer runner 430E full extension. 

J. Hinges: Concealed hinges type, steel with satin finish. 3-dimensional door adjustment.  
Blum Modul hinge, screw on. 

2.4 FABRICATION 

A. Shop assemble casework for delivery to site in units easily handled and to permit passage 
through building openings. 

B. Fit shelves, doors, and exposed edges with matching veneer edging. Use one piece for 
full length only. 

C. Cap exposed high pressure decorative laminate finish edges with material of same finish 
and pattern. 

D. Door and Drawer Fronts: 3/4 inch thick; partial overlay style. 

E. When necessary to cut and fit on site, fabricate materials with ample allowance for 
cutting. Furnish trim for scribing and site cutting. 

F. Apply high pressure decorative laminate finish in full uninterrupted sheets consistent 
with manufactured sizes. Fit corners and joints hairline; secure with concealed fasteners. 
Locate counter butt joints minimum 2 feet from sink cut-outs. 

G. Apply laminate backing sheet to reverse side of plastic laminate finished surfaces. 

H. Fabricate cabinets and counter tops with cutouts for plumbing fixtures, inserts, outlet 
boxes, fixtures and fittings. Verify cutouts from on-site dimensions. Seal cut edges. 

2.5 SHOP FINISHING 

A. Sand work smooth and set exposed nails and screws. 

B. Apply wood filler in exposed nail and screw indentations. 

C. On items to receive transparent finishes, use wood filler matching surrounding surfaces 
and of types recommended for applied finishes. 

D. Finish work in accordance with AWI - Section 1500 Finish System Transparent TR-6 or 
TR-7. 

E. Stain, seal and varnish exposed to view surfaces.  

F. Seal, stain, and varnish internal surfaces of cabinets and semi-concealed surfaces. 

G. Finish in accordance with Section 09900. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify adequacy of backing and support framing. 

C. Verify location and sizes of utility rough-in associated with work of this section. 

3.2 INSTALLATION 

A. Set and secure casework in place; rigid, plumb, and level. 

B. Use fixture attachments in concealed locations for wall mounted components. 

C. Use concealed joint fasteners to align and secure adjoining cabinet units and counter tops. 

D. Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch. 
Do not use additional overlay trim for this purpose. 

E. Secure cabinet and counter bases to floor using appropriate angles and anchorages. 

F. Countersink anchorage devices at exposed locations. Conceal with solid wood plugs of 
species to match surrounding wood; finish flush with surrounding surfaces. 

3.3 ADJUSTING 

A. Section 01700 - Execution Requirements: Testing, adjusting and balancing. 

B. Adjust moving or operating parts to function smoothly and correctly. 

3.4 CLEANING 

A. Section 01700 - Execution Requirements: Final cleaning. 

B. Clean casework, counters, shelves, hardware, fittings, and fixtures. 

3.5 SCHEDULES 

A. Meeting Room: Base and upper units wood or high pressure decorative laminate, high 
pressure decorative laminate counter top, exposed wood finish AWI TR-6 or TR-7. 

B. Corridor: Base and upper units wood or high pressure decorative laminate, high pressure 
decorative laminate counter top, exposed wood finish AWI TR-6 or TR-7. 

C. Toilet Rooms:  High pressure decorative laminate counter top 

END OF SECTION 
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SECTION 07190 
WATER REPELLENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes water repellent coating applied to exterior and interior clay brick,  
concrete masonry, and concrete surfaces. 

B. Related Sections: 
1. Section 03300-Cast-In-Place Concrete: Concrete surfaces 
2. Section 07900 - Joint Sealers. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM D1653 - Standard Test Method for Water Vapor Transmission of Organic 

Coating Films 
2. ASTM G154 - Standard Practice for Operating Fluorescent Light Apparatus for 

UV Exposure of Nonmetallic Materials. 

1.3 SYSTEM DESCRIPTION 

A. Applied Penetrant: Material to restrict moisture absorption in material being treated as 
recommended by Manufacturer for specific substrate. 

B. Performance Requirements: 
1. Reduce absorption of water and waterborne contaminants into substrate. 
2. Permit water vapor transmittance. 
3. No change to slight darkening of substrate after application. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit details of product description, tests performed, limitations to 
coating, and chemical properties including percentage of solids. 

C. Manufacturer's Installation Instructions: Submit special procedures and conditions 
requiring special attention, and cautionary procedures required during application. 

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 
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B. Applicator: Company specializing in performing Work of this section with minimum 
three years documented experience. 

1.6 PRE-INSTALLATION MEETINGS 

A. Section 01300 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum two weeks prior to commencing work of this section. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Protect coating liquid from freezing. 

1.8 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements. 

B. Do not apply coating when wind velocity exceeds manufacturer recommendations. 

C. Environmental Requirements: 
1. Ambient and surface temperatures between 50 and 100 degrees F (4 and 38 

degrees C). 
2. Do not apply if rain or temperatures below 50 degrees F (4 degrees C) are 

expected within 6 hours after application. 
3. Do not apply during winds that could carry water repellent to adjacent surfaces, 

properties, or vegetation. 
4. Do not apply sooner than 24 hours after surface has been exposed to rain or other 

water source. 

D. Substrate: 
1. Cured minimum 30 days 
2. Not frozen or frost covered 
3. Clean, sound, and dry. 

E. Ensure adequate ventilation in application areas. 

F. Joint sealers, paints, and glazing compounds and sealants fully cured. 

1.9 WARRANTY 

A. Section 01700 - Execution Requirements: Product warranties and product bonds. 

B. Furnish five year Manufacturer warranty for water repellents. 
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PART 2 - PRODUCTS 

2.1 WATER REPELLENTS 

A. Manufacturers: 
1. Euclid Chemical Company 
2. Pecora Corporation 
3. ProSoCo 
4. Sonneborn Building Products 
5. Substitutions: Section 01600 - Product Requirements. 

2.2 COMPONENTS 

A. Siloxane Water Repellent: Siloxane penetrating type water repellent, with maximum 175 
g/L VOC content. 
1. Moisture Vapor Transmission: Maximum 28.33 perms or 50% compared to 

untreated surfaces, ASTM D1653. 
2. Resistance to Accelerated Weathering: No loss in repellency after 2,500 hours, 

ASTM G154. 
3. Reduction of Leakage: Minimum 97 percent water penetration and leakage, 

ASTM E514. 
4. Apply to clay brick, concrete masonry, concrete, and stucco. 

B. Silane Water Repellent: Silane penetrating type water repellent, with maximum 175 g/L 
VOC content. 
1. Moisture Vapor Transmission: Maximum 28.33 perms or 50% compared to 

untreated surfaces, ASTM D1653. 
2. Resistance to Accelerated Weathering: No loss in repellency after 2,500 hours, 

ASTM G154. 
3. Reduction of Leakage: Minimum 97 percent water penetration and leakage, 

ASTM E514. 
4. Apply to clay brick, concrete masonry, concrete, and stucco. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify surfaces to be coated are dry, clean, and free of efflorescence, oil, or other matter 
detrimental to application of coating. 

3.2 PREPARATION 

A. Delay Work until concrete substrate is cured minimum of 60 days. 

B. Remove loose particles and foreign matter. 
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C. Remove oil or foreign substance with chemical solvent which will not effect coating. 

D. Scrub and rinse surfaces with water and let dry. 

3.3 APPLICATION 

A. Apply at rate of per Manufacturers coverage rates and by recommend application 
equipment. 

B. Apply in two continuous, uniform coats. 

3.4 PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01700 - Execution Requirements: Protecting installed construction. 

B. Protect adjacent surfaces not scheduled to receive coating. 

C. Protect landscaping, property and vehicles. 

D. When applied to unscheduled surfaces, remove immediately by methods as instructed by 
coating Manufacturer. 

3.5 SCHEDULES 

A. Concrete floors:  Two coat application, clear. 

 

END OF SECTION 
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SECTION 07212 

ROOF BOARD INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes rigid board insulation and integral vapor retarder at roof. 

B. Related Sections: 
1. Section 07260 - Vapor Retarders: Vapor retarder materials to adjacent insulation 
2. Section 07213 - Batt Insulation 
3. Section 13120 – Pre-Engineered Buildings 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal 

Insulation 
2. ASTM C1289 - Standard Specification for Faced Rigid Cellular Thermal 

Insulation Board 
3. ASTM D2842 - Standard Test Method for Water Absorption of Rigid Cellular 

Plastics 
4. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials 
5. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials. 

B. National Fire Protection Association: 
1. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of 

Building Materials. 

C. Underwriters Laboratories Inc.: 
1. UL 723 - Tests for Surface Burning Characteristics of Building Materials. 

1.3 SYSTEM DESCRIPTION 

A. Materials of This Section: Provide thermal protection to vapor retarder in conjunction 
with vapor retarder materials in Section 07260. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit data on product characteristics, performance criteria, limitations, 
and adhesives. 

C. Manufacturer's Installation Instructions: Submit special environmental conditions 
required for installation and installation techniques. 
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D. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.5 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements. 

B. Do not install adhesives when temperature or weather conditions are detrimental to 
successful installation. 

1.6 SEQUENCING 

A. Section 01100 - Summary: Work sequence. 

B. Sequence Work to ensure firestopping and vapor retarder materials are in place before 
beginning Work of this section. 

1.7 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate Work with Section 05500 and Section 13120 for installation of vapor barrier. 

PART 2 - PRODUCTS 

2.1 BOARD INSULATION 

A. Manufacturers: 
1. Celotex - Polyisocyanurate Insulation Model THERMAX Metal Building Board 
2. Rmax - Polyisocyanurate Insulation Model THERMAROOF Plus - 3 
3. Substitutions: Section 01600 - Product Requirements. 

2.2 COMPONENTS 

A. Polyisocyanurate Insulation: ASTM C1289  Rigid Board, glass fiber reinforced, Type I, 
Class 1 or 2.  Conforming to the following: 
1. Board Density: 2.0 lb/cu ft 
2. Board Size: 4’ x 8’ inch  
3. Board Thickness: 2.0 inches base course (R=12.8), 1.5 inches top course (R=9.6). 

Total 3.5 inches of insulation, stagger joints between base and top courses. 
4. Facing: Factory applied skin of aluminum foil on both faces 
5. Total Thermal Resistance: Aged R of 22.4 
6. Water Absorption: In accordance with ASTM C209 < 1% percent by volume 

maximum 
7. Water Vapor Transmission: In accordance with ASTM E 96 < 1 perm 
8. Compressive Strength: Minimum 20 psi 
9. Board Edges: Square edges 
10. Flame/Smoke Properties: 25 / <250 in accordance with ASTM E84 labeled by 

agency acceptable to authorities having jurisdictions. 
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2.3 ACCESSORIES 

A. Adhesive: Type recommended by insulation Manufacturer for application. 

B. Adhesive: Type recommended by insulation fastener Manufacturer for application. 

C. Adhesive: Gun grade, mastic type, compatible with insulation and substrate; Type 
recommended by insulation Manufacturer for application. 

D. Sheet Vapor Retarder: Provide vapor barriers with the following properties based on 
testing manufacture's standard products, according to test methods indicated, applied to 
substrates simulating Project conditions using same materials and application methods to 
be used for Project 
1. ALUMISEAL CORPORATION: 

a. Sheet vapor barrier: Zero Perm Vapor Barrier 
b. Vapor barrier tape: Zero Perm Pressure Sensitive Tape 

2. Water-vapor transmission (flat condition): 0.000 grams/hr/sq meter, per ASTM 
E-96 Procedure B 

3. Water-vapor transmission (flex test): 0.0134 grams/100 sq in, per petri dish 
method, Standard test #2 

4. Tensile strength: 25,000 lbs/sq in per ASTM D882-64T 
5. Bursting strength: 96.6 lbs/sq in, per ASTM D 77463T 
6. Tear strength: 1,800 lbs/sq in, per ASTM D 1004-66 
7. Melting point: 480 degrees F, per Fisher-Johns test 
8. Fire hazard classification: 

a. Flame spread: 5 per ASTM E-84 and NFDA 255 
b. Fuel contributed: 0 per ASTM E-84 and NFDA 255 
c. Smoke developed: 5 per ASTM E-84 and NFDA 255 

E. Tape: Bright aluminum self-adhering type, mesh reinforced, 2 inch wide. 

F. Insulation Fasteners: Impaling clip of plastic with washer retainer and clips, to be adhered 
to surface to receive board insulation, length to suit insulation thickness and substrate, 
capable of securely and rigidly fastening insulation in place until installation of metal 
roof panel. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify substrate, adjacent materials, and insulation boards are dry and ready to receive 
insulation . 

C. Verify substrate surface is flat, free of materials or substances affecting adhesive bond. 

Texas Department of Transportation Roof Board Insulation  
Facilities Management 07212 - 3 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 
 

 
3.2 INSTALLATION - ROOF 

A. Install boards on roof. 
1. Attach to the roof deck with Manufacturer approved fasteners. 
2. Place boards in method to maximize contact bedding. 
3. Stagger side and end joints, stagger joints from top and bottom layers. 
4. Butt edges and ends tight to adjacent board and to protrusions.  
5. Tape seal in place to ensure continuity of vapor retarder. 
6. Install material in accordance with Manufacturer’s instructions and per reviewed 

submittals.   
7. Coordinate with work of other Sections. 
8. Boards must be kept completely dry before and throughout construction. 

B. Cut and fit insulation tight to protrusions or interruptions to insulation plane. 

C. Install Sheet Vapor Barrier. 
1. Tape seal in place to ensure continuity of vapor retarder. 
2. Install material in accordance with Manufacturer’s instructions and per reviewed 

submittals.   
3. Coordinate with work of other Sections. 

3.3 PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01700 - Execution Requirements: Protecting installed construction. 

B. Do not permit damage to insulation prior to covering. 

 

END OF SECTION 
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SECTION 07213 
BATT INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes batt insulation in exterior wall construction; Sound attenuation 
insulation; and batt insulation for filling perimeter window and door shim spaces, and 
crevices in exterior wall and roof. 

B. Related Sections: 
1. Section 07270 – Roof Vapor Barriers: Vapor retarder materials adjacent to 

insulation 
2. Section 07212 - Board Insulation 
3. Section 07840 - Firestopping 
4. Section 09260 - Gypsum Board Assemblies: Acoustic insulation. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal 

Insulation for Light Frame Construction and Manufactured Housing 
2. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials. 

B. National Fire Protection Association: 
1. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of 

Building Materials. 

C. Underwriters Laboratories Inc.: 
1. UL 723 - Tests for Surface Burning Characteristics of Building Materials. 

1.3 SYSTEM DESCRIPTION 

A. Materials of This Section: Provide thermal protection to vapor retarder in conjunction 
with vapor retarder materials in Section 07260. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit data on product characteristics, performance criteria, and 
limitations. 

C. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 
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1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of building insulation through one source from a 
single Manufacturer. 

B. Fire-Test-Response Characteristics:  Provide insulation and related materials with the 
fire-test-response characteristics indicated, as determined by testing identical products per 
test method indicated below by UL or another testing and inspecting agency acceptable to 
authorities having jurisdiction.  Identify materials with appropriate markings of 
applicable testing and inspecting agency. 
1. Surface-Burning Characteristics:  ASTM E 84 
2. Fire-Resistance Ratings:  ASTM E 119 
3. Combustion Characteristics:  ASTM E 136. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

B. Applicator: Company specializing in performing work of this section with minimum 
three years documented experience. 

C. Comply with governing codes and regulations 

1.7 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate the Work with Section 07260 for installation of vapor retarder. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Protect insulation materials from physical damage and from deterioration by moisture, 
soiling, and other sources.  Store inside and in a dry location.  Comply with 
Manufacturer's written instructions for handling, storing, and protecting during 
installation. 

PART 2 - PRODUCTS 

2.1 BATT INSULATION 

A. Manufacturers: 
1. CertainTeed Insulation  
2. Johns Manville Model ComfortTherm 
3. Knauf Fiber Glass  
4. Owens Corning Fiberglas  
5. Substitutions: Section 01600 - Product Requirements. 
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2.2 COMPONENTS 

A. Thermal Batt Insulation: ASTM C665, Type II, Class A, Category 1;  fiber glass  
insulation; friction fit, conforming to the following: 
1. Thermal Resistance: R-19 at 6” studs 
2. Thermal Resistance: R-13 at 3 5/8” studs 
3. Batt Size: 16 inch 
4. Facing: Faced on one side with Permeablilty, Facer film -0.5 Perms 
5. Flame/Smoke Properties: Spread 25 or less in accordance with ASTM E84. 

B. Acoustical Batt Insulation: ASTM C665, Type II, Class A, Category 1; Poly-encasulated 
Formaldehyde-free Acoustical fiber glass fiber insulation; friction fit, conforming to the 
following: 
1. 6 ” batt at 6” studs 
2. 3 ½” batt at 3 5/8” studs 
3. Batt Size: 16 inch 
4. At toilet rooms:  Facing: Faced on one side with Permeablilty, Facer film -0.5 

Perms 
5. Flame/Smoke Properties: Spread 25 or less in accordance with ASTM E84. 

C. Steel wire; galvanized; type and size to suit application. 

D. Tape: Polyethylene self-adhering type, mesh reinforced, 2 inch wide. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify substrate, adjacent materials, and insulation are dry and ready to receive 
insulation. 
1. Proceed with installation only after unsatisfactory conditions have been 

corrected. 

3.2 INSTALLATION 

A. Comply with insulation Manufacturer's written instructions applicable to products and 
application indicated. 

B. Install in exterior spaces without gaps or voids. Do not compress insulation. 

C. Trim insulation neatly to fit spaces. Insulate miscellaneous gaps and voids. 

D. Fit insulation tight in spaces and tight to exterior side of mechanical and electrical 
services within plane of insulation. 

E. Install with factory applied vapor retarder membrane facing warm side of building 
spaces. Lap ends and side flanges of membrane between framing members. 
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F. Metal Framing: Place vapor retarder on warm side of insulation; lap and seal sheet 
retarder joints over member face.  Install per Manufacturer's written instructions. 

G. At chase areas;  Retain in place with spindle fasteners at 16 inches oc.  Retain insulation 
in place with wire secured to framing members. 

H. Tape seal butt ends, lapped flanges, and tears or cuts in membrane. 

I. Extend vapor retarder tight to full perimeter of adjacent window and door frames and 
other items interrupting plane of membrane. Tape seal in place. 

J. Coordinate Work this section with vapor retarder specified in Section 07260. 

3.3 INSTALLATION OF INSULATION IN CEILINGS FOR SOUND ATTENUATION 

A. Install 3-inch- thick, unfaced glass-fiber blanket insulation over suspended ceilings at 
partitions in a width that extends insulation 48 inches on either side of partition. 

B. If indicated on documents, install 3-inch-thick, unfaced glass-fiber blanket insulation 
over suspended ceilings so that insulation extends over entire ceiling. 

3.4 FIELD QUALITY CONTROL 

A. Inspections/observations will be performed by Owner to ascertain compliance with 
specified requirements in accordance with the General Conditions.  Do not cover up 
installation of insulation without Owner review. 

3.5 PROTECTION 

A. Protect installed insulation from damage due to harmful weather exposures, physical 
abuse, and other causes.  Provide temporary coverings or enclosures where insulation is 
subject to abuse and cannot be concealed and protected by permanent construction 
immediately after installation. 
 

 

END OF SECTION 
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SECTION 07260 
UNDER SLAB VAPOR RETARDER 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 
1. Vapor retarder, seam tape, mastic, and pipe boots for installation under concrete 

slabs. 

B. Related Sections: 
1. Section 03100 Concrete Forms and Accessories 
2. Section 03300 Cast-in-place Concrete 

1.2 REFERENCES 

A. American Society for Testing and Materials (ASTM) 
1. ASTM E 1745-97 (2004) Standard Specification for Plastic Water Vapor  
2. Retarders Used in Contact with Soil or Granular Fill Under Concrete Slabs 
3. ASTM E 154-99 (2005) Standard Test Methods for Water Vapor Retarders Used 

in Contact with Earth Under Concrete Slabs 
4. ASTM E 96-05 Standard Test Methods for Water Vapor Transmission of 

Materials 
5. ASTM F 1249-06 Standard Test Method for Water Vapor Transmission Rate 

Through Plastic Film and Sheeting Using a Modulated Infrared Sensor 
6. ASTM E 1643-98 (2005)  Standard Practice for Installation of Water Vapor 

Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs 

B. American Concrete Institute (ACI) 
1. ACI 302.1R-04 Vapor retarder component (plastic membrane) is not less than 10 

mils thick. 

1.3 SUBMITTALS 

A. Quality Control / Assurance 
1. Manufacturer’s samples, literature 
2. Manufacturer’s installation instructions for placement, seaming and pipe boot 

installation 

PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Vapor Retarder must have all of the following qualities: 
1. Permeance of  less than 0.01 Perms [grains/(ft2 *hr * in.Hg)] per ASTM F 1249 

or ASTM E 96 
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2. ASTM E 1745 Class A  

B. Vapor Retarder products: 
1. Stego Wrap Vapor Retarder (10-mil) by Stego Industries LLC, (877) 464-7834 

www.stegoindustries.com. 
2. Fortifiber Corp., Model Moistop 

2.2 ACCESSORIES 

A. Seam Tape: 
1. Permeance less than 0.3 perms per ASTM F 1249 or ASTM E 96 
2. High-density polyethylene film and a rubber-based, pressure-sensitive adhesive, 

4” wide. 

B. Vapor Proofing Mastic: 
1. Permeance less than 0.3 perms per ASTM F 1249 or ASTM E 96 
2. Medium-viscosity, water-based, polymer-modified anionic bituminous/asphalt 

emulsion exhibiting bonding, elongation, and water-proof characteristics.  

C. Pipe Boots 
1. Construct pipe boots from vapor retarder material, pressure sensitive tape and/or 

mastic per manufacturer’s instructions. 

PART 3 – EXECUTION 

3.1 PREPARATION 

A. Ensure that subsoil is approved by Architect or Geotechnical Engineer. 
1. Level and tamp or roll aggregate, sand or granular base. 
2. Remove loose or foreign matter capable of impairing adhesion. 
3. Clean and prime substrate surfaces to receive adhesive. 
4. Do not proceed until sand fill is level and without voids, and plumbing and 

electrical rough-ins are complete 

3.2 INSTALLATION 

A. Install vapor retarder in accordance with manufacturer’s instructions and ASTM E 1643-
98 (2005). 

1. Unroll vapor retarder with the longest dimension parallel with the direction of the 
concrete pour.  

2. Lap vapor retarder over footings and/or seal to foundation walls. 
3. Overlap joints 6 inches and seal with manufacturer’s tape. 
4. Seal all penetrations (including pipes) per manufacturer’s instructions. 
5. No penetration of the vapor retarder is allowed except for reinforcing steel and 

permanent utilities. 
6. Repair damaged areas by cutting patches of vapor retarder, overlapping damaged 

area 6 inches and taping all four sides with tape. 
END OF SECTION 
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SECTION 07270 
ROOF UNDERLAYMENT BARRIER 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes sheet materials for controlling vapor diffusion. 

B. Related Sections: 
1. Section 05312 – Steel Roof Deck 
2. Section 07200 – Board Insulation 
3. Section 07413 – Sheet Metal Roof 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM C920 - Standard Specification for Elastomeric Joint Sealants. 
2. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials. 

B. Sealant, Waterproofing and Restoration Institute: 
1. SWRI - Sealant Specification. 

1.3 PERFORMANCE REQUIREMENTS 

A. Maximum Vapor Permeability (Perm):  <.01 ng/S/m/Pa measured in accordance with 
ASTM E96 Method E. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit data indicating material characteristics, performance criteria, and 
limitations. 

C. Manufacturer’s Installation Instructions: Submit preparation and installation 
requirements, techniques. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with SWRI - Sealant and Caulking Guide Specification 
requirements for materials and installation. 

1.6 MOCKUP 

A. Section 01400 - Quality Requirements: Requirements for mockup. 

B. Construct mock-up of  underlayment barrier installation at roof. 
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C. Locate where directed by Architect. 

D. Incorporate accepted mockup as part of Work. 

1.7 SEQUENCING 

A. Do not install vapor retarder until items penetrating vapor retarder are in place. 

B. Coordination installation with scheduled concrete pours to avoid delays.  Make 
provisions for installation of work by other trades.  

PART 2   GENERAL 

2.1 SECTION INCLUDES 

A. Self Adhering Sheet Flashing. 

2.2  REFERENCES 

A. ASTM D 570 - Standard Test Method for Water Absorption of Plastics. 

B. ASTM D 828 - Standard Test Method for Tensile Properties of Paper and Paperboard 
Using Constant-Rate-of-Elongation Apparatus. 

C. ASTM D 903 - Standard Test Method for Peel or Stripping Strength of Adhesive Bonds. 

D. ASTM D 2822 - Standard Specification for Asphalt Roof Cement. 

E. ASTM E 96 - Standard Test Methods for Water Vapor Transmission of Materials. 

2.3  SUBMITTALS 

A. Submit under provisions of Section 01300. 

B. Product Data:  Manufacturer's data sheets on each product to be used, including: 
1. Preparation instructions and recommendations. 
2. Storage and handling requirements and recommendations. 
3. Material Safety Data Sheets (MSDS). 
4. Installation methods. 

C. Shop Drawings: 

D. Selection Samples:  For each finish product specified, two samples representing 
manufacturer's full range of available colors and materials. 

E. Verification Samples:  For each finish product specified, two samples, minimum size 2 
inches (51 mm) square representing actual product, color, and pattern. 
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2.4  QUALITY ASSURANCE 

A. Manufacturer Qualifications: All products are to be provided by a single manufacturer 
with at least ten (10) years experience manufacturing all materials specified in this 
section. 

B. Installer Qualifications:  Products are to be applied by a single installer with a minimum 
of five (5) years experience successfully installing all products specified in this section. 

C. Mock-Up:  Provide a mock-up for evaluation of surface preparation techniques and 
application workmanship. 
1. Finish areas designated by Architect. 
2. Do not proceed with remaining work until workmanship, color, and sheen are 

approved by Architect. 
3. Refinish mock-up area as required to produce acceptable work. 

2.5 DELIVERY, STORAGE, AND HANDLING 

A. Store products in manufacturer's unopened packaging until ready for installation. 

B. Avoid Prolonged exposure to sunlight. 

2.6 PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results.  Do not install products under 
environmental conditions outside manufacturer's absolute limits. 

B. Temperatures are not to exceed 120 degrees Fahrenheit (49C) or go below 25 degrees 
Fahrenheit (-4C). 

2.7 WARRANTY 

A. At project closeout, provide to the owner a copy of the manufacturer's standard form 
document outlining the terms, conditions and duration of their Limited Warranty Against 
Manufacturing Defect. 

PART 3   PRODUCTS 

3.1 MANUFACTURERS 

A. Acceptable Manufacturer: Fiberweb; Clark/Hammerbeam Corp., which is located at: 886 
Washington St. P. O. Box 381  ; Dedham, MA 02027; Tel: 781-461-1946; Fax: 781-461-
1314; Email: request info; Web: www.fiberwebflashing.com  or  approved equal 

B. Requests for substitutions will be considered in accordance with provisions of Section 
01630. 
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3.2 SELF-ADHERING SHEET FLASHING 

A. AQUAFLASH 500 Flexible Metal Flashing: Self-adhering waterproofing membrane with 
a siliconized Kraft paper release liner. 
1. Composition: 32 mils of rubberized asphalt bonded to 8 mils high density cross 

laminated polyethylene film 
2. Total Thickness: 40 mils 
3. Roll Width: 12 inches (305mm). 
4. Roll Width: 16 inches (406mm). 
5. Roll Width: 18 inches (457mm). 
6. Roll Width: 24 inches (610mm). 
7. Roll Width: 36 inches (914mm). 
8. Pliability: Pass 1/2 inch (13mm) mandrel test at minus 30 Degrees F (-34.4C) in 

accordance with ASTM D 146. 
9. Peel Adhesion: Tested in accordance with ASTM D 903. 

a. Dry: 10 pounds per inch (1.13 N-m) minimum. 
b. Wet: 5 pounds per inch (0.56 N-m) minimum. 

10. Elongation: 350 percent tested in accordance with ASTM D 412. 
11. Membrane Tensile strength: 800 psi minimum tested in accordance with ASTM 

D 412 Die C modified. 
12. Puncture Resistance: 90 pounds minimum tested in accordance with ASTM E 

154. 
13. Tear Resistance: 16 pounds minimum tested in accordance with ASTM E 154. 

3.3 ADHESIVES AND PRIMERS 

A. AQUAFLASH 500 Mastic: All-weather, solvent based rubberized asphalt mastic 
specifically formulated to promote maximum adhesion between the asphalt sheet 
membrane and the substrate. 
1. Viscosity: 4000 poise. 
2. Flash Point: 100 Degrees F (37.8C). 
3. VOC: 240 g/l. 

B. Primer: To be used for substrate preparation as recommended by waterproofing 
membrane Manufacturer 

PART 4   EXECUTION 

4.1 EXAMINATION 

A. Do not begin installation until substrates have been properly prepared. 

B. If substrate preparation is the responsibility of another installer, notify Architect of 
unsatisfactory preparation before proceeding. 

4.2 PREPARATION 

A. Clean surfaces thoroughly prior to installation. 
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B. Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the project conditions. 

C. Primer Application: 
1. Spray, roll or brush apply primer at a rate of 250 - 300 square feet (23.2 - 27.9 

sm) per gallon 
2. At 75 degrees Fahrenheit (24C), allow primer to dry 1 hour. 
3. Re-prime prior to application of waterproofing membrane if either contaminated 

by dust or primer has exceeded the maximum 8 hour dry time. 

4.3 INSTALLATION 

A. Install in accordance with manufacturer's instructions shop drawings. 

4.4 PROTECTION 

A. Protect installed products until completion of project. 

B. Touch-up, repair or replace damaged products before Substantial Completion. 

END OF SECTION 
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SECTION 07413 
 

SHEET METAL ROOF / WALL AND SOFFIT PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Structural standing seam metal roofing 
2. Metal vented soffit panels 
3. Flush metal siding panels 
4. Metal Roof Curbs 
5. Metal Roof Walkways 

B. Related Sections: 
1. Section 07213 - Insulation Board 
2. Section 07900 - Joint Sealers 
3. Section 09900 - Painting  

1.2 REFERENCES 

A. American Iron and Steel Institute: 
1. AISI SG-973 - Cold-Formed Steel Design Manual. 

B. American Society of Civil Engineers: 
1. ASCE 7 - Minimum Design Loads for Buildings and Other Structures. 

C. American Society for Testing and Materials: 
1. ASTM A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-

Zinc Alloy Coated by the Hot-Dip Process, General Requirements 

D. National Roofing Contractors Association: 
1. NRCA - The NRCA Roofing and Waterproofing Manual. 

E. Sheet Metal Contractors: 
1. SMACNA - Architectural Sheet Metal Manual. 

F. Underwriters Laboratories Inc.: 
1. UL 580 - Tests for Uplift Resistance of Roof Assemblies. 

1.3 DESIGN REQUIREMENTS 

A. Roof Loads: Design roofing to resist live and dead loads with 1/240 maximum deflection. 
1. Live Loads: 20PSF or as required by building code, whichever is greater 
2. Dead Loads: Actual weight of materials incorporated into Work. 
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B. Wind Loads: Design and size components to withstand positive and negative wind loads, 
including increased loads at building corners, edges, and field of roof. 
1. Design Wind Load: As calculated in accordance with International Building 

Code (IBC) and ASCE 7  basic wind speed, exposure C. 

C. Wind Uplift Resistance: UL 580; Class 90. 

D. Air Infiltration: Limit air leakage through roof assembly to 0.03 cfm/sq ft of wall area, 
measured at reference differential pressure across assembly of 6.24 psf as measured in 
accordance with ASTM E283. 

E. Water Leakage: None, when measured in accordance with ASTM E1646-95 with test 
pressure of 12.00 psf pressure differential with no uncontrollable water leakage when five 
gallons per hour of water is sprayed per square foot of roof area. 

F. Exterior Components: Accommodate the following without damage to system, 
components or deterioration of seals. 
1. Movement within system 
2. Movement between system and perimeter framing components 
3. Dynamic loading and release of loads 
4. Deflection of structural support framing 
5. Expansion and contraction from temperature range of 210 degrees F over 12-

hour period. 

G. ALBEDO REQUIREMENTS: Actual independent laboratory certified test results must 
be submitted. Manufacturer must be an EnergyStar listed partner (www.energystar.gov). 
1. Emissivity (roof ability to emit absorbed solar energy) - greater than or equal to 

0.85 for roofs with a 2:12 slope or steeper when tested at 14,000 hours irradiance 
per ASTM C1371. 

2. Initial Solar Reflectance (roof ability to reflect solar energy) - greater than or 
equal to 0.25 for roofs with a 2:12 slope or steeper when tested at 14,000 hours 
irradiance per ASTM C1549. 

3. Recycled Content - manufactured products must contain a minimum of 25% 
post-consumer recycled content. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures 

B. Shop Drawings: 
1. Indicate metal roofing and soffit panel profiles, jointing patterns, jointing details, 

fastening methods, flashings, terminations, and installation details. 

C. Product Data: 
1. Submit data on metal types, finishes, and characteristics. 
2. Submit color charts for finish selection to Architect and TxDOT Project 

Manager.  

D. Design Data: 
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1. Submit structural design calculations for metal roofing in conjunction with 
structural supports within construction documents signed and sealed by 
professional engineer licensed in the State of Texas. 

E. Manufacturer's Installation Instructions: Submit instructions including special procedures 
for roofing penetrations, flashings, and perimeter conditions requiring special attention. 

F. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

G. Submittals for Closeout 

1.    Project Record Documents:  Record actual locations of concealed components 
and utilities.  Record any changes to Construction Documents during 
construction and provide original As-Built set to TxDOT Project Manager at end 
of project. Contractor is required to maintain As-Built set on site and when 
changes occur. Progress Payments will be based on maintaining current As-Built 
set on a monthly basis and will be checked by TxDOT Project Manager. 

2. Upon completion of erection, submit written Certification prepared and signed by 
the design Professional Engineer, qualified herein, attesting to his/her field 
verification of the erection being in accordance with his/her shop drawings. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with AISC - Quality Certification Program Category MB.  
MBMA - Metal Building Systems Manual and MBMA - Low Rise Building Systems 
Manual.  Maintain one copy on site. 

B. Manufacturer Qualifications:  Company specializing in manufacturing the Products 
specified in this section with minimum five years documented experience with 
certification statement. 

C. Erector Qualifications:  Company specializing in performing the work of this Section 
with minimum of five years documented experience and certified trained by 
Manufacturer.  Project Foreman must have specific training in proper installation of 
specified wall and roof systems with certification, and must submit qualifications of 
Foreman stated experience with this roofing system. Submit five references from five 
different architects or owners for systems that have been installed for at least two years 
and stating that the performance has been satisfactory.   

D. Design structural components, develop shop drawings, and perform shop and site work 
under direct supervision of a Professional Structural Engineer experienced in design of 
this work and licensed in the State of Texas. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
shall have a minimum of five years documented experience. 
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B. Installer: Company specializing in performing work of this section shall have a minimum 
of three years documented experience. This company shall provide owner with a Roofing 
Manufacturing and Installer’s Certification that the roof has been designed based on the 
design criteria as specified and installed according the Manufacturer’s standards.  
Contractor to provide copy of Manufacturer’s approved Installer training certificate. 

C. A certified Installer shall be on the job site, at all times during installation of the roof. 

D. The roof shall be inspected by a certified Manufacturer’s representative at least three 
separate occasions: at the beginning, midpoint and at completion of installation and all 
deficiencies shall be corrected, prior to substantial completion.  Manufacturer’s field 
reports must be sent directly to TxDOT within five days of each inspection. 

E. The design of the metal roofing and structural supports shall be designed by a 
Professional Engineer experienced in design of this Work and licensed in State of Texas. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation. 
Slope metal sheets to ensure drainage. 

B. Prevent contact with materials causing discoloration or staining. 

1.8 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.9 COORDINATION 

A. Section 01300 - Administrative Requirements 

B. Coordinate with Work of Section 07213 for insulation installed within roof assembly. 

1.10 WARRANTY 

A. Section 01700 - Execution Requirements: Requirements for warranties. 

B. Furnish 20 year Galvalume substrate Manufacturer warranty for sheet metal roofing 
against structural failure, corrosion, and perforation. 

C. Furnish 2 year Contractor warranty against leakage due to construction methods used for 
installation of roof, flashing, and all penetrations.  

D. Weather Tightness Warranty:  Provide  a 20 (twenty) year warranty for occupied 
buildings against leakage due to construction methods used for installation of roof, 
flashing, and all penetrations.  Provide a Single Source warranty from the Manufacturer 
with a No Dollar Limit (NDL) during the warranty period starting from the time of 
Substantial Completion throughout length of warranty.  The roofing Manufacturer 
warrants to the Building Owner (TxDOT) that the roofing system will not allow intrusion 
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of water from the exterior into the building during the warranty period.  Manufacturer 
representative will make at least two inspections during the roof installation and one final 
inspection to confirm correct roofing installation per Manufacturer’s requirements.  A 
certified Installer must be on site at all times during the roof installation.  Provide 
Manufacturers representative field reports directly to TxDOT Project Manager. 

F. Submit sample of Manufacturer’s warranty for review when other shop drawings are 
submitted. Final warranty will be signed by Manufacturer and Installer, but will not 
require signature of the owner. 

PART 2 - PRODUCTS 

2.1 MANUFACTURED SHEET METAL ROOFING, SIDING, SOFFITS, ETC. 

A. Manufacturers: 
1. Alliance Metal Products 
2. ALERT 
3. AEP Span (SpanLok-HP, Smooth flat Panel) 
4. MBCI. –BattenLock, Smooth flat panel 
5. LM Curbs – Mechanical Equipment supports, Roof Curbs and Unistrut Roof 

Walkways connected with S-5-U connectors 
6. Substitutions: Section 01630 - Product Requirements. 

B. Structural Standing Seam Metal Roofing: Factory formed metal roofing panel system 
with concealed fasteners: 
1. Roof Panel Materials: Pre-finished steel sheet 22 gauge base metal, minimum 

thickness 
2. Panel Width: Nominal 16 inches  
3. Panel Profile: Flat Panel (Striations, ribs or pencil ribs are unacceptable) 
4. Color: Pre-finished Galvalume. 
5. Length – 80’ long panels maximum ; continuous length without joints. 

C. Wall panels, for gable ends, fascias, siding, or as shown on drawings: 
1. Wall Panel Materials: Pre-finished steel sheet 24 gauge base metal, minimum 

thickness. 
2. Panel Width: Nominal 36 inches  
3. Panel Profile: R- panel profile 
4. Color: Pre-finished Kynar.  Color as specified by Architect. 

D. Roof Curbs:  LM Curbs 

E. Roof Walkways: LM Curbs 

F. Metal Soffit Panels: Factory formed metal soffit panel system with concealed fasteners: 
1. Panel Materials: Pre-finished steel sheet 24 gauge base metal thickness 
2. Panel Width: Nominal 12 inches  
3. Panel Profile: Flat Panels as shown on drawings  
4. Panel Depth: Nominal 1/2 inches 
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5. Panel Joint: Interlocked 
6. Minimum 24 gauge metal thickness with L12B male/female edges 
7. Color: Pre-finished Kynar.  Color as specified by Architect. 

2.2 SHEET METAL MATERIALS 

A. Pre-Finished Galvalume Steel Sheet: ASTM A792 coil coated. 
1. Base Metal: ASTM A792/A792M - Standard Specification for Steel Sheet, 55% 

Aluminum-Zinc Alloy Coated by the Hot-Dip Process, General Requirements 
2. Unexposed Finish: Manufacturer’s standard Acrylic coating. 

2.3 ACCESSORIES 

A. Fasteners: Same material and finish as roofing metal, with soft neoprene washers where 
exposed. 

B. Curbs and all accessories to be provided by or approved by Manufacturer. 

C. Field Sealants: 
1. Color coordinated primerless polyurethane in exposed locations and high grade 

non-skinning nondrying synthetic butyl where there is no exterior exposure such 
as between laps.  

2. Refer to section 07900 of these specifications. 
3. Do not use sealants containing asphalt. 

2.4 FABRICATION 

A. Panels: 
1. Provide factory formed panel widths of 16", with a 2" high standing seam.  Form 

sections shape as indicated on Drawings, accurate in size, square, and free from 
distortion or defects.  Form panels and accessories in factory utilizing fixed base 
roll-formers and provide signed affidavit verifying factory fabrication.  The use 
of portable roll-formers is specifically prohibited. 

2. On-site or field roll-formed panels are not acceptable. 
3. Provide panels in full length from ridge to eave. 
4. Roof panels shall have flush horizontal and vertical surfaces to facilitate sealing 

at terminations. Panel configurations that create voids and require supplemental 
closure devices are acceptable. 

B. Seams: 
1. Panel seams shall interlock entire length of seam. 
2. Design standing seam to lock up and resist joint disengagement during design 

wind uplift conditions as calculated to comply with local building codes and 
design uplift criteria. 

3. Provide factory sealant within confines of trailing edge of female seam leg to 
aid in resistance of leaks and provide panel-to-panel seal while allowing 
expansion and contraction movement, and the seams shall be continuously 
locked or crimped together by mechanical means during installation. 
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C. Clips: 
1. Provide UL listed clip designed to allow panels to thermally expand and 

contract and provide a minimum of ± 1 inch of thermal movement. Clip shall 
incorporate a self-centering feature to allow a minimum of 1" of movement in 
both directions along panel length. 

2. Clip shall be designed to meet positive and negative pressures as calculated per 
local building code and as engineered by the roofing system Manufacturer. 

3. Provide two-piece floating clips to allow vertical adjustment to assure 
alignment. 

D. Anchors: Engineer panels to use concealed anchors that permit expansion and 
contraction, except at end laps, ridges and hips. 
1. Fabricate cleats of same material as sheet, to interlock with sheet. 

E. Fascias/Trim/Flashings: 
1. Pre-finished sheet metal designed by the Manufacturer in the same gauge, 

material and finish as the structural standing seam metal roofing system. 
2. Locations, design, sealing and fastening methods as per the Manufacturer’s 

approved engineered shop drawings.  
3. Fabricate fascia, trim, flashing, and other metal components from same material 

as metal roof panels. Provide exposed metal surfaces with same finish as 
exposed face of metal roof panels. 

F. Fabricate starter strips of same material and color as sheet, continuous, to interlock with 
sheet. 

G. Form flashing and edging pieces in longest practical lengths overlapping and sealing with 
down slope pieces or adjacent pieces or horizontal planes in accordance with roofing 
Manufacturer’s specifications. 

H. Hem exposed edges on underside 1/2 inch; miter and seam corners. 

I. At moving joints, use sealed lapped, bayonet-type or interlocking hooked seams in 
accordance with Roofing Manufacturer’s Specifications. 

J. Fabricate corners from one piece with minimum 18 inch long legs; seam for rigidity, seal 
with sealant as and if necessary in same color as roof panels. 

K. Fabricate vertical faces with bottom edge formed outward 1/4 inch and hemmed to form 
drip. (where applicable) 

2.5 FINISH 

A. Pre-Finished Galvalume Steel Sheet: ASTM A792 coil coated. 
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PART 3 - EXECUTION 

3.1 CONNECTING WORK 

A. General:   
1. Field cut materials by shearing only cutting by torch or saw is not permitted. 
2. Do not apply roofing during inclement weather. 
3. Do not apply roofing to damp or frozen deck surface. 
4. Do not expose materials vulnerable to water, wind or sun damage in quantities 

greater than can be weatherproofed during the same day. 
5. Rigidly fasten Ridge of metal roof panels and allow free eave movement due to 

thermal expansion and contraction per the approved shop drawings. 
6. Install screws and fasteners with power tools having controlled torque. 
7. Locate and space fasteners per the approved shop drawings in true vertical and 

horizontal alignment. 
8. Install Ridge, Hip and penetration flashings per the approved shop drawings as 

work progresses. 

B. Surfaces:  The Panel Applicator shall examine all surfaces on which their work is to be 
applied, and shall notify the architect in writing if not suitable to receive their work. 
Work on any surface shall constitute acceptance of this surface by the Panel Applicator. 
After beginning installation, install approximately 500 square feet of panels for 
Architect’s approval, before proceeding with substantial work. 

C. Wood Members, Units:  Provide wood pressure treated with water-borne preservatives 
for above ground use. All nailers shall be anchored sufficiently to resist a force of 75 
pounds per linear foot in any direction. Provide nailers at all locations required by the 
roofing Manufacturer (whether shown or not). 

3.2 FIELD MEASUREMENTS 

A. Field Verification:  Panel Applicator must take field measurements to verify or 
supplement dimensions indicated prior to fabrication of any materials. Where field 
measurements cannot be made without delaying the work, either establish opening 
dimensions and proceed with fabricating panels without field measurements or allow for 
trimming panel units. 

3.3 EXAMINATION 

A. Section 01300 - Administrative Requirements: Verification of existing conditions before 
starting work. 

B. Metal Hat Channel Substrate (not applicable with engineered component system): 
1. Inspect Hat Channels to verify Channels are clean and smooth, free of 

depressions, waves, or projections, and properly spaced to eaves. 
2. Verify hat channel is dry.  
3. Verify substrate joints are solidly supported and fastened. 

C. Structural Framing Substrate: 
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1. Verify primary and secondary framing members are installed and fastened, 
properly aligned and sloped to eaves. 

2. Verify eave, soffit and fascia portions of framing are properly aligned, even with 
no waves depressions or projections and are properly spaced. Do not begin roof 
panel installation until all deviations are corrected. 

3. Verify damaged shop coatings are repaired with touch up paint per 
Manufacturer’s specifications. 

D. Verify roof openings, curbs, pipes, sleeves, ducts, or vents through new roof are solidly 
set, reglets are in place, and securing strips located and adequate for weather tight seals. 

E. Verify roofing termination and base flashings are in place, sealed, and secure. 

F. Verify insulation is installed with no tears or inconsistencies and ready for roof 
application. 

3.4 PREPARATION 

A. Back paint concealed metal surfaces and surfaces in contact with dissimilar metals with 
protective backing paint to minimum dry film thickness of 15 mil. 

3.5 ROOF AND PANEL LAYOUT 

A. Measure roof structure before starting. 

B. Check substrate for plane and evenness. 

C. Layout areas and check for squareness. 

D. Balance layout around all penetrations. 

E. Equalize first and last panels in a run. 

F. Consider all gables and rakes to be “flying”. 

G. Square off eave lines. 

H. Starter panels should be cut to module. 

I. Use offset lines to maintain alignment. 

J. Identify panel clip layout and spacing. 

K. Chalk layout lines for permanent layout. 

3.6 INSTALLATION - STANDING SEAM METAL ROOFING 

A. Know and follow approved shop drawings. 
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B. Limit exposure time of underlayments. 

C. Check and double check all clip spacings. 

D. Check layout often to prevent module gain. 

E. Allow for proper thermal movement. 

F. Use proper fasteners and sealants. 

G. Remove all drill shavings and metal scraps. 

H. Install furring to support roof panel side laps and receive fasteners.  Use concealed 
fasteners only.  

I. Floating connection at eave end of panel.  Conceal fixed ends. 

J. Install roofing panels with long dimension perpendicular to eaves terminating 1/4" from 
end of metal drip edge. 

K. Install roofing panels full length from ridge vent to 1/4” from eave drip edge.  

L. Any partial panels must be rigidly fixed at one end only.  Fixed end must be clearly 
indicated on shop drawings 

M. Install 2.5” articulating clips in accordance with roofing Manufacturer’s Specification to 
secure roof panels without deforming or oil-canning roof panels. 

N. Machine form standing seam between adjacent roofing panels. Hand form joints where 
machine forming is not possible. 

O. Terminate roofing panels with sheet metal trim and flashing for watertight installation. 
Close and conceal openings between roofing panels, panel seams, and roof substrate in 
accordance with roofing Manufacturer’s Specification. 

P. Paint and hem all edges and ends of roof panels which have been trimmed or cut. 

Q. Seal metal joints watertight. 

R. Where and if caulk sealant is used sealant must match roofing color. 

S. Joints or gaps requiring sealant must be less than 1/16" or reinstallation must occur. 

T. Install valleys when needed in one piece. If overlap is necessary, overlap one foot and 
seal down slope, a minimum 3 feet from end of valley. 

3.7 INSTALLATION - SOFFIT PANELS 

A. Install perimeter trim, level and aligned perpendicular with fascia. 
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B. Install soffit panels to form flat, flush surface. 

C. Fit soffit panels in single length between perimeter trim. 

D. Install perforated soffit panels at locations indicated on Drawings. 

E. Adjust panels for uniform joints aligning with roofing flutes where adjacent. 

3.8 PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01700 - Execution Requirements: Protecting installed construction. 

B. Do not permit traffic over unprotected roof surface. 

C. Provide water stop protection at end of every working day to prevent any water 
infiltration into building.  If roof leaks occur, Contractor will respond to emergency calls 
within 4 hours notice. 

 

END OF SECTION 
 

Texas Department of Transportation Sheet Metal Roof / Wall Panels 
Facilities Management 07413- 11 
Maintenance Division 
 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 
SECTION – 07614 

PREFABRICATED METAL BUILDING ROOF CURBS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The general conditions and supplemental general conditions of the contract apply 
to this section as if completely written herein. 

B. The General Contractor shall provide all labor, material and equipment to 
completely install prefabricated Metal Roof Curbs. 

C. Prefabricated Metal Roof Curbs shall be used at all roof penetrations including 
but not limited to HVAC units, skylights, duct openings, pipe penetrations, and 
exhaust fans.  

PART 2 - PRODUCTS  

2.1 Prefabricated Metal Roof Curbs shall be manufactured by Metal Building Manufacturer 
or LMCurbs.  (LMCurbs, 609 Fisher Road (P.O. Box 5299), Longview, Texas 75604 
(75608-5299), 1-903-759-1331, 1-800-284-1412, Fax # 903-759-0879)  

PART 3 - CONSTRUCTION  

3.1 Curbs shall be constructed using minimum .080, 3003H14 aluminum, or heavier as 
required to support the load of the equipment, with fully mitered and heli-arc welded 
corners, integral base plates, with water diverter cricket. Factory installed insulation 
available upon request.  

3.2 Minimum height of Curb shall be 8" above finished roof (or as specified).  

3.3 Curbs shall be constructed to match slope of roof and provide a level top surface for 
mounting of equipment.  

3.4 Curb flange shall be constructed to match configuration of roof panel. Side flange shall 
extend to the next natural seam in the roof panels and conform to seam configurations.  

PART 4 - COORDINATION  

4.1 Size of curbs and required options shall be coordinated by curb Manufacturer, General 
Contractor, and mechanical Contractor prior to fabrication.  

4.2 Shop drawings bearing architects approval shall be used for the fabrication of the curbs. 

END OF SECTION 
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SECTION 07840 
FIRESTOPPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes firestopping and through-penetration protection system materials and 
accessories; firestopping tops of fire rated walls; and smoke sealing at joints between 
floor slabs and exterior walls. 

B. Related Sections: 
1. Section 07260 - Vapor Retarders: Vapor retarder materials to adjacent insulation 
2. Section 09260 - Gypsum Board Assemblies: Gypsum board fireproofing 
3. Division 15 - Mechanical: Mechanical work requiring firestopping 
4. Division 16 - Electrical: Electrical work requiring firestopping. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials 
2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction 

and Materials 
3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire 

Stops. 

B. Underwriters Laboratories Inc.: 
1. UL 263 - Fire Tests of Building Construction and Materials 
2. UL 723 - Tests for Surface Burning Characteristics of Building Materials 
3. UL 1479 - Fire Tests of Through-Penetration Firestops 
4. UL - Fire Resistance Directory. 

C. Intertek Testing Services (Warnock Hersey Listed): 
1. WH - Certification Listings. 

1.3 DEFINITIONS 

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or 
assembly placed in spaces between and penetrations through building materials to arrest 
movement of fire, smoke, heat, and hot gases through fire rated construction. 

1.4 SYSTEM DESCRIPTION 

A. Firestopping Materials: ASTM E119, ASTM E814, UL 263, UL 1479, to achieve fire 
ratings of adjacent construction noted in accordance with UL Design Numbers noted on 
Drawings or noted in Schedule at end of this section. 
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B. Surface Burning: ASTM E84 UL 723 with maximum flame spread / smoke developed 
rating of 25/450. 

C. Firestop interruptions to fire rated assemblies, materials, and components. 

1.5 PERFORMANCE REQUIREMENTS 

A. Conform to applicable code for fire resistance ratings and surface burning 
characteristics. 

1.6 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit data on product characteristics, performance and limitation 
criteria. 

C. Shop Drawings:  For each through-penetration firestop system, show each type of 
construction condition penetrated, relationships to adjoining construction, and type of 
penetrating item.  Include firestop design designation of qualified testing and inspecting 
agency that evidences compliance with requirements for each condition indicated. 

1. Submit documentation, including illustrations, from a qualified testing and 
inspecting agency that is applicable to each through-penetration firestop system 
configuration for construction and penetrating items. 

2. Where Project conditions require modification to a qualified testing and 
inspecting agency's illustration for a particular through-penetration firestop 
condition, submit illustration, with modifications marked, approved by through-
penetration firestop system Manufacturer's fire-protection engineer as an 
engineering judgment or equivalent fire-resistance-rated assembly. 

D. Schedule: Submit schedule of opening locations and sizes, penetrating items, and 
required listed design numbers to seal openings to maintain fire resistance rating of 
adjacent assembly. 

E. Manufacturer's Installation Instructions: Submit preparation and installation instructions. 

F. Manufacturer's Certificate: Certify products meet or exceed applicable code 
requirements. 

G. Engineering Judgments: For conditions not covered by UL or WH listed designs, submit 
judgments by licensed professional engineer suitable for presentation to authority having 
jurisdiction for acceptance as meeting code fire protection requirements. 

H. Qualification Data:  For Installer 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 
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B. Applicator: Company specializing in performing Work of this section with minimum 
three years documented experience. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Deliver through-penetration firestop system products to Project site in original, 
unopened containers or packages with intact and legible Manufacturers' labels 
identifying product and Manufacturer, date of manufacture, lot number, shelf life if 
applicable, qualified testing and inspecting agency's classification marking applicable to 
Project, curing time, and mixing instructions for multicomponent materials. 

C. Store and handle materials for through-penetration firestop systems to prevent their 
deterioration or damage due to moisture, temperature changes, contaminants, or other 
causes. 

1.9 MOCKUP 

A. Section 01400 - Quality Requirements: Requirements for mockup. 

B. Apply 1 linear ft of each type of linear firestopping material to representative substrate 
surface. 

C. Apply one of each unit type of firestopping material, such as penetrations through fire 
rated partition, to representative application. 

D. Locate where directed by Architect/Engineer. 

E. Incorporate accepted mockup as part of Work. 

1.10 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements. 

B. Do not apply materials when temperature of substrate material and ambient air is below 
60 degrees F. 

C. Maintain this minimum temperature before, during, and for minimum 3 days after 
installation of materials. 

D. Provide ventilation in areas to receive solvent cured materials. 

E. Coordinate construction of openings and penetrating items to ensure that through-
penetration firestop systems are installed according to specified requirements. 

F. Do not cover up through-penetration firestop system installations that will become 
concealed behind other construction until each installation has been examined by 
building inspector, if required by authorities having jurisdiction. 
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PART 2 - PRODUCTS 

2.1 FIRESTOPPING 

A. Manufacturers: 
1. A/D Fire Protection Systems, Inc. Model Firebarrier Firestop Systems 
2. Grace Construction Model Flamesafe 
3. Hilti Corp. Model Firestop 
4. Pecora Corporation Model Firestop 
5. USG Corp. Model Firecode 
6. Substitutions: Section 01600 - Product Requirements. 

B. Product Description: Different types of products by multiple Manufacturers are 
acceptable as required to meet specified system description and performance 
requirements; provide only one type for each similar application. 

1. Silicone Firestopping Elastomeric Firestopping: Single component silicone 
elastomeric compound and compatible silicone sealant. 

2. Foam Firestopping Compounds: Single component foam compound. 
3. Formulated Firestopping Compound of Incombustible Fibers: Formulated 

compound mixed with incombustible non-asbestos fibers. 
4. Fiber Stuffing and Sealant Firestopping: Composite of mineral fiber stuffing 

insulation with silicone elastomer for smoke stopping. 
5. Mechanical Firestopping Device with Fillers: Mechanical device with 

incombustible fillers and silicone elastomer, covered with sheet stainless steel 
jacket, joined with collars, penetration sealed with flanged stops. 

6. Intumescent Firestopping: Intumescent putty compound which expands on 
exposure to surface heat gain. 

7. Firestop Pillows: Formed mineral fiber pillows. 

C. Color: As selected from Manufacturer’s full range of colors. 

2.2 ACCESSORIES 

A. Primer: Type recommended by firestopping Manufacturer for specific substrate surfaces 
and suitable for required fire ratings. 

B. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and 
other devices required to position and retain materials in place. 

C. Tape: Pressure sensitive masking tape as recommended by the firestopping 
Manufacturer. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify openings are ready to receive firestopping. 

C. Examine substrates, openings, voids, adjoining construction and conditions under which 
the Work is to be installed. Confirm compatibility of surfaces scheduled to receive 
firestopping. 

D. Verify that penetrating elements are securely fixed and properly located with the proper 
space allowance between penetrations and surfaces of openings. 

E. Do not proceed with Work until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting 
bond of firestopping material. 

B. Remove incompatible materials affecting bond.  Do not apply firestopping and smoke 
seals to surfaces previously painted or treated with sealers, curing compounds, water 
repellent or other coatings unless tests have been performed to ensure compatibility of 
materials. Remove coatings as required. 

C. Ensure that anchoring devices, back-up materials, clips, sleeves, supports and other 
related materials used in the actual fire tests are provided. 

D. Install backing or damming materials to arrest liquid material leakage. 

3.3 APPLICATION 

A. Install material at fire rated construction perimeters and openings containing penetrating 
sleeves, piping, ductwork, conduit and other items, requiring firestopping. 

B. Apply primer where recommended by Manufacturer for type of firestopping material 
and substrate involved, and as required for compliance with required fire ratings. 

C. Apply firestopping material in sufficient thickness to achieve required fire and smoke 
rating, to uniform density and texture. 

D. Compress fibered material to maximum 40 percent of its uncompressed size or per 
Manufacturers’ recommendation. 
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E. Place foamed material in layers to ensure homogenous density, filling cavities and 
spaces. Place sealant to completely seal junctions with adjacent dissimilar materials. 

F. Remove dam material after firestopping material has cured. 

3.4 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements: Testing and Inspection Services. 

B. Inspect installed firestopping for compliance with specifications and submitted schedule. 

C. Notify Consultant when completed installations are ready for inspection prior to 
concealing or enclosing an area containing firestopping materials. 

D. Following field inspections, provide all repair as required to ensure compliance. 

3.5 CLEANING 

A. Section 01700 - Execution Requirements: Final cleaning. 

B. Clean adjacent surfaces of firestopping materials. 

3.6 PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01700 - Execution Requirements: Protecting installed construction. 

B. Protect adjacent surfaces from damage by material installation. 

3.7 SCHEDULES 

A. Where UL-classified systems are indicated, they refer to alpha-alpha-numeric 
designations listed in UL's "Fire Resistance Directory" under product Category XHEZ.  
Systems below are based on Hilti Firestopping Systems.  Other equivalent systems 
allowed upon approval. 

B. Firestop Systems for Metallic Pipes, Conduit, or Tubing FS-1: 
1. UL-Classified Systems: WL 1085 for 1 or 2 hour rated partitions.  WL 1111 for 3 

hour rated partitions.   

C. Firestop Systems for Nonmetallic Pipe, Conduit, or Tubing FS-2: 
1. UL-Classified Systems: WL 2078 for 1 or 2 hour rated partitions.   Verify design 

with Manufacturer for 3 hour rated partitions. 

D. Firestop Systems for Electrical Cables FS-3: 
1. UL-Classified Systems: WL 3111 for 1 hour or 2 hour partitions.  Verify with 

Manufacturer for 3 hour rated partitions. 
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E. Firestop Systems for Cable Trays FS-4: 
1. UL-Classified Systems: WL 4019 for 1 hour or 2 hour partitions.  Verify with 

Manufacturer for 3 hour rated partitions. 

F. Firestop Systems for Insulated Pipes FS-5: 
1. UL-Classified Systems: WL 5029 for 1 hour or 2 hour partitions. WL 5073 for 3 

hour rated partitions. 

G. Firestop Systems for Groupings of Penetrants FS-7: 
1. UL-Classified Systems: WL 8013 for 1 hour or 2 hour partitions. WL 8014 for 3 

hour rated partitions. 

 

END OF SECTION 
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SECTION 07900 
JOINT SEALERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes sealants and joint backing, precompressed foam sealers, and 
accessories. 

B. Related Sections: 
1. Section 07260 - Vapor Retarders: Sealants required in conjunction with vapor 

retarders 
2. Section 07270 - Air Barriers: Sealants required in conjunction with air barriers 
3. Section 07840 - Firestopping: Firestopping sealants 
4. Section 09260 - Gypsum Board Assemblies: Acoustic sealant 
5. Section 09300 - Tile: Sealant used as tile grout. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM C834 - Standard Specification for Latex Sealants 
2. ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications 
3. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 
4. ASTM C1193 - Standard Guide for Use of Joint Sealants 
5. ASTM D1056 - Standard Specification for Flexible Cellular Materials-Sponge or 

Expanded Rubber 
6. ASTM D1667 - Standard Specification for Flexible Cellular Materials-Vinyl 

Chloride Polymers and Copolymers (Closed-Cell Foam) 
7. ASTM D2628 - Standard Specification for Preformed Polychloroprene 

Elastomeric Joint Seals for Concrete Pavements. 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Products Data: Submit data indicating sealant chemical characteristics, performance 
criteria, substrate preparation, limitations, and color availability.   

C. Product Certificates:  For each type of joint sealant and accessory, signed by product 
Manufacturer. 

D. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured 
sealants showing the full range of colors available for each product exposed to view. 

E. Samples for Verification:  For each type and color of joint sealant required, provide 
Samples with joint sealants in 1/2-inch- wide joints formed between two 6-inch- long 
strips of material matching the appearance of exposed surfaces adjacent to joint sealants. 
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F. Manufacturer’s Installation Instructions: Submit special procedures, surface preparation, 
and perimeter conditions requiring special attention. 

G. SWRI Validation Certificate:  For each elastomeric sealant specified to be validated by 
SWRI's Sealant Validation Program. 

H. Product Test Reports:  Based on comprehensive testing of product formulations 
performed by a qualified testing agency, indicating that sealants comply with 
requirements. 

I. Warranty: Include coverage for installed sealants and accessories failing to achieve 
airtight seal, exhibit loss of adhesion or cohesion, and sealants which do not cure. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of joint sealant through one source from a single 
Manufacturer. 

B. Product Testing:  Obtain test results for "Product Test Reports" Paragraph in 
"Submittals" Article from a qualified testing agency based on testing current sealant 
formulations within a 36-month period preceding the Notice to Proceed with the Work. 

1. Testing Agency Qualifications:  An independent testing agency qualified 
according to ASTM C 1021 to conduct the testing indicated, as documented 
according to ASTM E 548. 

2. Test elastomeric joint sealants for compliance with requirements specified by 
reference to ASTM C 920, and where applicable, to other standard test methods. 

3. Test elastomeric joint sealants according to SWRI's Sealant Validation Program 
for compliance with requirements specified by reference to ASTM C 920 for 
adhesion and cohesion under cyclic movement, adhesion-in-peel, and indentation 
hardness. 

4. Test other joint sealants for compliance with requirements indicated by 
referencing standard specifications and test methods. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

B. Applicator: Company specializing in performing Work of this section with minimum 
three years documented experience.  Approved by Manufacturer, if required by 
warranty. 

1. Qualifications data:  For firms and persons to demonstrate their capabilities and 
experience.  Include lists of complete projects with names and addresses, and 
name and addresses of architects and owners. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 
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B. Deliver materials and  products to Project site in original, unopened containers or 
packages with intact and legible Manufacturers' labels identifying product and 
Manufacturer, date of manufacture, lot number, shelf life if applicable, qualified testing 
and inspecting agency's classification marking applicable to Project, curing time, and 
mixing instructions for multi-component materials. 

C. Store and handle materials in compliance with Manufacturers written instructions to 
prevent their deterioration or damage due to moisture, temperature changes, 
contaminants, or other causes. 

1.7 MOCKUP 

A. Section 01400 - Quality Requirements: Requirements for mockup. 

B. Construct mockup of sealant joints in conjunction with wall mockups specified in other 
sections. 

C. Construct mockup with specified sealant types and with other components noted. 
1. Determine preparation and priming requirements based on Manufacturers 

recommendations; take action necessary for correction of failure of sealant tests 
on mock-up. 

2. Verify sealants, primers, and other components do not stain adjacent materials. 

D. Locate where directed by Architect/Engineer. 

E. Incorporate accepted mockup as part of Work. 

1.8 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Products Requirements. 

B. Maintain temperature and humidity recommended by sealant Manufacturer during and 
after installation. 

C. Do not proceed with installation of joint sealants under the following conditions: 
1. When ambient and substrate temperature conditions are outside limits permitted 

by joint-sealant Manufacturer or are below 40 deg F. 
2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant Manufacturer for 

applications indicated. 
4. Contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

1.9 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate Work with sections referencing this section. 
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1.10 WARRANTY 

A. Special Installer's Warranty:  Installer's standard form in which Installer agrees to repair 
or replace elastomeric joint sealants that do not comply with performance and other 
requirements specified in this Section within specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which elastomeric 
sealant Manufacturer agrees to furnish elastomeric joint sealants to repair or replace 
those that do not comply with performance and other requirements specified in this 
Section within specified warranty period. 

1. Warranty Period:  Ten years from date of Substantial Completion. 

C. Special warranties specified in this Article exclude deterioration or failure of elastomeric 
joint sealants from the following: 

1. Movement of the structure resulting in stresses on the sealant exceeding sealant 
Manufacturer's written specifications for sealant elongation and compression 
caused by structural settlement or errors attributable to design or construction. 

2. Disintegration of joint substrates from natural causes exceeding design 
specifications. 

3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other 

atmospheric contaminants. 

PART 2 - PRODUCTS 

2.1 JOINT SEALERS 

A. Manufacturers: 
1. Sonneborn Building Products 
2. Pecora Corp. 
3. Tremco Sealant / Weatherproofing Division 
4. Substitutions: Section 01600 - Products Requirements. 

2.2 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backings, and other related materials that are 
compatible with one another and with joint substrates under conditions of service and 
application, as demonstrated by sealant Manufacturer, based on testing and field 
experience. 

B. Colors of Exposed Joint Sealants:  As selected by Architect from Manufacturer’s full 
range. 

C. Products Description:  Sealant Type ___ 
 
1. High Performance General Purpose Exterior (Nontraffic) Sealant: Polyurethane; 

ASTM C920, Grade NS, Class 25, Uses M, G, and A; single component. 
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a. Type: Sonolastic NP1 manufactured by Sonneborn. 
b. Color: Standard colors matching finished surfaces. 
c. Applications: Use for: 

1) Control, expansion, and soft joints in masonry 
2) Joints between concrete and other materials 
3) Joints between metal frames and other materials 
4) Other exterior nontraffic joints for which no other sealant is 

indicated. 
2. General Purpose Traffic Bearing Sealant Polyurethane; ASTM C920, Grade P, 

Class 25, Use T; multi- component. 
a. Type: Sonolastic SL2 manufactured by Sonneborn 
b. Color: Standard colors matching finished surfaces 
c. Applications: Use for exterior and interior pedestrian and vehicular 

traffic bearing joints. 
3. Exterior Foam Expansion Joint Sealer: Precompressed foam sealer; Polyurethane 

with water-repellent; products recommended by Manufacturer for traffic-bearing 
use. 
a. Type: Expansion-Joint Filler manufactured by Sonneborn 
b. Color: Face color as selected 
c. Size: As required to provide weathertight seal when installed 
d. Applications: Use for exterior wall expansion joints and parking deck 

expansion joints. 
4. Exterior Metal Lap Joint Sealant: Butyl or polyisobutylene, non-drying, non-

skinning, non-curing. 
a. Type:  BC-158 manufactured by Pecora Corporation 
b. Applications: Use for concealed sealant bead in sheet metal work and 

concealed sealant bead in siding overlaps. 
5. General Purpose Interior Sealant: Acrylic emulsion latex; ASTM C834, single 

component, paintable. 
a. Type: Sonolac manufactured by Sonneborn 
b. Color: Standard colors matching finished surfaces 
c. Applications: Use for interior wall and ceiling control joints, joints 

between door and window frames and wall surfaces, and other interior 
joints for which no other type of sealant is indicated.: 

6. Mildew-resistant Sealant: One-part acetoxy silicone; ASTM C920, Uses G and 
A; single component, mildew resistant. 
a. Type: Omniplus manufactured by Sonneborn 
b. Applications: Use for joints between plumbing fixtures and floor and 

wall surfaces, and joints between break room and toilet room counter 
tops and wall surfaces. 

7. Acoustical Sealant: Acrylic sealant; ASTM C920, Grade NS, Class 12-1/2, Uses 
M and A; single component, solvent release curing, non-skinning. 
a. Type:  Tremflex manufactured by Tremco 
b. Applications: Use for concealed locations only at acoustically rated 

construction. 
1) Provide sealant bead between top stud runner and structure and 

between bottom stud track and floor. 
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2.3 ACCESSORIES 

A. Primer: Non-staining type, recommended by sealant Manufacturer to suit application. 

B. Joint Cleaner: Non-corrosive and non-staining type, recommended by sealant 
Manufacturer; compatible with joint forming materials. 

C. Joint Backing: Round foam rod compatible with sealant; ASTM C 1330, closed cell 
PVC; oversized 30 to 50 percent larger than joint width. 

1. Type:  Closed Cell backer rod manufactured by Sonneborn 
2. Type:  Green Rod manufactured by Nomaco, Inc. 

D. Bond Breaker: Pressure sensitive tape recommended by sealant Manufacturer to suit 
application. 

E. Acoustical Tape:  Premolded, closed cell PVC Foam Strip;  Armaflex Insulation Tape 
manufactured by Armstrong. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify substrate surfaces and joint openings are ready to receive work. 

C. Verify joint backing and release tapes are compatible with sealant. 

D. Examine joints indicated to receive joint sealants, with Installer present, for compliance 
with requirements for joint configuration, installation tolerances, and other conditions 
affecting joint-sealant performance. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Remove loose materials and foreign matter impairing adhesion of sealant. 

B. Clean and prime joints. 

C. Perform preparation in accordance with ASTM C1193. 

D. Protect elements surrounding Work of this section from damage or disfiguration. 

3.3 INSTALLATION 

A. Perform installation in accordance with ASTM C1193. 
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B. Perform acoustical sealant application work in accordance with ASTM C919. 

C. Measure joint dimensions and size joint backers to achieve the following, unless 
otherwise indicated: 

1. Width/depth ratio of 2: 1 
2. Neck dimension no greater than 1/3 of joint width 
3. Surface bond area on each side not less than 75 percent of joint width. 

D. Install bond breaker where joint backing is not used. 

E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags. 

F. Apply sealant within recommended application temperature ranges. Consult 
Manufacturer when sealant cannot be applied within these temperature ranges. 

G. Tool joints concave, slightly below adjoining surfaces. Where horizontal joints are 
between a horizontal surface and vertical surface, fill joint to form a slight convex 
(cove), so that joint will not trap water or dirt. 

H. Install sealants with complete ‘wetting’ of joint bonding surfaces equally on opposite 
sides. 

I. Precompressed Foam Sealant: Do not stretch; avoid joints except at corners, ends, and 
intersections; install with face 1/8 to ¼ inch below adjoining surface. 

J. Compression Gaskets: Avoid joints except at ends, corners, and intersections; seal joints 
with adhesive; install with face 1/8 to ¼ inch below adjoining surface. 

3.4 CLEANING 

A. Section 01700 - Execution Requirements: Final cleaning. 

B. Clean adjacent soiled surfaces. 

3.5 PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01700 - Execution Requirements: Protecting installed construction. 

B. Protect sealants until cured. 

3.6 SCHEDULE 

A. Exterior Joints for Which No Other Sealant Type is Indicated: Type1. 

B. Control and Expansion Joints in Paving: Type 2. 

C. Joints between Concrete Panels and Between Panels and Adjacent Work: Type 1. 
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D. Control, Expansion, and Soft Joints in Masonry, and Between Masonry and Adjacent 
Work: Type 1. 

E. Lap Joints in Exterior Sheet Metal Work: Type 4. 

F. Butt Joints in Exterior Metal Work and Siding: Type 1. 

G. Joints between Exterior Metal Frames and Adjacent Work (except masonry): Type 1. 

H. Under Exterior Door Thresholds: Type 4. 

I. Interior Joints for Which No Other Sealant is Indicated: Type 5. 

J. Control and Expansion Joints in Interior Concrete Slabs and Floors: Type 2. 

K. Joints between Plumbing Fixtures and Walls and Floors, and Between Counter tops and 
Walls: Type 6. 

L. In STC-Rated Walls, Between Metal Stud Track/Runner and Adjacent Construction , 
Between Outlet Boxes and Gypsum Board: Type 7. 

 

END OF SECTION 
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SECTION 08110 
STANDARD STEEL DOORS  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes non-rated, rated and thermally insulated steel doors. 

B. Related Sections: 
1. Section 04065 – Masonry Mortar and Grout 
2. Section 05500 – Steel Lintels 
3. Section 08710 – Finish Hardware 
4. Section 08800 - Glazing: Glass for doors 
5. Section 09900 - Painting and Coatings: Field painting of doors. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI A250.8 - Recommended Specifications for Standard Steel Doors and 

Frames. 

B. ASTM International: 
1. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
2. ASTM C1363 - Standard Test Method for the Thermal Performance of Building 

Assemblies by Means of a Hot Box Apparatus 
3. ASTM E413 - Standard Classification for Rating Sound Insulation. 

C. Hollow Metal Manufacturers Association: 
1. HMMA 810 - Hollow Metal Doors. 

D. National Fire Protection Association: 
1. NFPA 80 - Standard for Fire Doors, Fire Windows 
2. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies. 

E. Steel Door Institute: 
1. SDI 108 - Recommended Selection and Usage Guide for Standard Steel Doors. 

F. Underwriters Laboratories Inc.: 
1. UL 10B - Fire Tests of Door Assemblies. 

G. Uniform Building Code: 
1. UBC Standard 7-2 - Fire Tests of Door Assemblies. 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Requirements for submittals. 
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B. Shop Drawings: In addition to requirements below, provide a schedule of standard steel 
doors and frames using same reference numbers for details and openings as those on 
Drawings Schedule:  

1. Elevations of each door design 
2. Details of doors, including vertical and horizontal edge details 
3. Frame details for each frame type, including dimensioned profiles 
4. Details and locations of reinforcement and preparations for hardware 
5. Details of each different wall opening condition 
6. Details of anchorages, accessories, joints, and connections 
7. Details of glazing frames and stops showing glazing 
8. Details of conduit and preparations for electrified door hardware and controls. 

C. Product Data: Submit door configurations, location of cut-outs for hardware 
reinforcement. Include construction details, material descriptions, core descriptions, 
label compliance, fire-resistance rating, and finishes for each type of steel door and 
frame specified. 

D. Oversize Construction Certification:  For standard steel door assemblies required to be 
fire rated and exceeding limitations of labeled assemblies; include statement that doors 
comply with requirements of design, materials, and construction but have not been 
subjected to fire test. 

E. Qualification Data:  For Installer. 

F. Samples: Submit two samples of door face metal, 8 x 8 inch in size illustrating shop 
finish colors and surface texture. 

G. Manufacturer's Installation Instructions: Submit special installation instructions. 

H. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

I. Product Test Reports:  Based on evaluation of comprehensive fire tests performed by a 
qualified testing agency, for each type of standard steel door and frame. 

1.4 QUALITY ASSURANCE 

A. Provide Steel Doors and Frames complying with the Steel Door Institute recommended 
specifications for Standard Steel Doors and Frames ANSI/SDI 100 (latest edition). 

B. Steel Doors and Frames shall be Manufactured to high quality standards in 
manufacturing facilities with annual certified conformance to ISO9001. 

C. Perform Work in accordance with ANSI A250.8. 

D. Fire Rated Door Construction: Conform to NFPA 252 or UL 10B. 

E. Installed Door Assembly: Conform to NFPA 80 for fire rated class as scheduled. 

F. Maintain one copy copies of each document on site. 
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1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years documented experience. 

B. Installer: Company specializing in performing work of this section with minimum three 
years documented experience and approved by Manufacturer. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Requirements for transporting, handling, 
storing, and protecting products. 

B. Doors and frames must be properly marked with door opening mark number to 
correspond with the schedule. 

C. Deliver all steel doors with corrugated edge protection and palletized to provide 
protection during transit and job storage. 

D. Inspect doors and frames upon delivery for damage. Minor damage is to be repaired, 
provided the repair is equal to new work and acceptable to the architect. 

E. Store doors and frames at the job site under cover. Place units on wood sills on the floor in 
a manner that will prevent rust and damage. Avoid the use of non-vented plastic or canvas 
shelters, which could create a humidity chamber. If the wrapper on the door becomes wet, 
remove the carton immediately. Provide a  1/4 inch space between stacked doors to 
promote air circulation. 

F. Accept doors on site in Manufacturer's packaging. Inspect for damage. 

G. Break seal on site to permit ventilation. 

1.7 COORDINATION 

A. Section 01300 - Administrative Requirements: Requirements for coordination. 

B. Coordinate Work with door opening construction, door frame, and door hardware 
installation. 

PART 2 - PRODUCTS 

2.1 STANDARD STEEL DOORS 

A. Manufacturers: 
1. Ceco Door Products Model Medallion, Regent, Imperial door 
2. Republic Builders Products Model DB, DS doors 
3. Steelcraft Model LW18-Series 
4. Curries Door Products 
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5. Substitutions: Section 01600 - Product Requirements. 

B. Product Description: 
1. Exterior Doors (Insulated): ANSI A250.8, 1-3/4 inch thick. 

a. Level 2 - Heavy Duty, Model 2, seamless design. 
2. Interior Doors (Non-Rated): ANSI A250.8, 1-3/4 inch thick. 

a. Level 2 - Heavy Duty, Model 2, seamless design. 
3. Interior Doors (Fire Rated): ANSI A250.8, 1-3/4 inch thick. 

a. Level 2 - Heavy Duty, Model 2, seamless design. 

2.2 COMPONENTS 

A. Face: Steel sheet in accordance with by referencing ANSI A250.8 for level and model 
and ANSI A250.4 for physical-endurance level.  Door, 18 Gage minimum steel 
thickness bonded to core. 

B. Closure reinforcement: 12 Gage Steel 

C. End Channel, 16 Gage Steel end channels, inverted.  Plastic fillers are NOT acceptable. 

D. Exterior Door Core at Shop / Storage:  Vertical steel ribs 22ga. with fiberglass 
insulation. 

E. Exterior Door Core at Office:  Thermal Insulated Door, Rigid polystyrene, chemically 
bonded. Total insulation R-Value of R-9 

F. Interior Door Core: Cardboard honeycomb with waterproof, contact adhesive. 

G. Handed door. 

H. Beveled hinge and lock edges. 

I. Hinge channel not less than 14 gage steel for thermal insulated door, 12 gage for rib 
reinforcement doors. 

J. Sound Rated Door: STC of 32, measured in accordance with ASTM E413. 

2.3 ACCESSORIES 

A. Removable Stops: Rolled steel, channel shape, mitered corners; prepared for countersink 
style screws.  Minimum 0.032 inch thick, fabricated from same material as door face 
sheet in which they are installed. 

B. Primer: ANSI A250.10 rust inhibitive type. 

2.4 FABRICATION 

A. Fabricate doors with hardware reinforcement welded in place. 
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B. Attach fire rating label to each fire rated door.  

C. Configure exterior doors with edge profile to receive recessed weather stripping. 

2.5 SHOP FINISHING 

A. Steel Sheet: Galvanized to ASTM A924 A60. 

B. Primer:  Oven Baked. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Verification of existing conditions before 
starting work. 

B. Verify opening sizes and tolerances are acceptable. 

3.2 INSTALLATION 

A. Install doors in accordance with ANSI A250.8. 

B. Install door louvers, plumb and level where applicable. 

C. Coordinate installation of glass and glazing specified in Section 08800. 

D. Coordinate installation of doors with installation of frames specified in Section 08115 
and hardware specified in Section 08710. 

E. Touch-up damaged shop finishes. 

3.3 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Diagonal Distortion: 1/16 inch measured with straight edge, corner to corner. 

3.4 ADJUSTING 

A. Section 01700 - Execution Requirements: Requirements for adjusting. 

B. Adjust door for smooth and balanced door movement. 

3.5 SCHEDULE 

A. Refer to Door and Frame Schedule on drawings. 
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END OF SECTION 
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SECTION 08115 
STANDARD STEEL FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes fire-rated and non-rated  steel frames. 

B. Related Sections: 
1. Section 03300 - Cast-In-Place Concrete: Placement of anchors into masonry wall 

construction] 
2. Section 04820 – Reinforced Unit Masonry Assemblies: Masonry grout fill of 

metal frames and placement of anchors into masonry wall construction 
3. Section 08114 - Standard Steel Doors 
4. Section 08710 - Door Hardware: Hardware, silencers, and weather-stripping 
5. Section 08800 - Glazing. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI A250.8 - Recommended Specifications for Standard Steel Doors and 

Frames. 

B. ASTM International: 
1. ASTM A591/A591M - Standard Specification for Steel Sheet, Electrolytic Zinc-

Coated, for Light Coating Mass Applications 
2. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 

C. National Fire Protection Association: 
1. NFPA 80 - Standard for Fire Doors, Fire Windows 
2. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies. 

D. Underwriters Laboratories Inc.: 
1. UL 10B - Fire Tests of Door Assemblies. 

E. Uniform Building Code: 
1. UBC Standard 7-2 - Fire Tests of Door Assemblies. 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate frame elevations, reinforcement, anchor types and spacing, 
location of cut-outs for hardware, and finish. 
1. Elevations of each frame design 
2. Details of frame, including vertical and horizontal edge details 
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3. Details and locations of reinforcement and preparations for hardware 
4. Details of each different wall opening condition 
5. Details of anchorages, accessories, joints, and connections 
6. Details of conduit and preparations for electrified door hardware and controls. 

C. Product Data: Submit frame configuration and finishes. Include construction details, 
material descriptions, label compliance, fire-resistance rating, and finishes for each type 
of frame specified. 

D. Samples: Submit two samples of frame, 8” x 8” inch in size illustrating factory finished 
frame colors and surface texture. 

E. Manufacturer's Installation Instructions: Submit special installation instructions. 

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

G. Qualification Data:  For Installer. 

H. Product Test Reports:  Based on evaluation of comprehensive fire tests performed by a 
qualified testing agency, for each type of standard steel door and frame. 

1.4 QUALITY ASSURANCE 

A. Conform to requirements of ANSI A250.8. 

B. Fire Rated Frame Construction: Conform to UL 10B. 

C. Installed Frame Assembly: Conform to NFPA 80 for fire rated class same as fire door. 

D. Maintain one copy of each document on site. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Accept frames on site in Manufacturer's packaging. Inspect for damage. 

C. Break seal on-site to permit ventilation. 

1.7 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate Work with frame opening construction, door, and hardware installation. 
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C. Sequence installation to accommodate required door hardware electric wire connections. 

PART 2 - PRODUCTS 

2.1 STANDARD STEEL FRAMES 

A. Manufacturers: 
1. Ceco Door Products Model 
2. Republic Builders Products Model 
3. Steelcraft Model 
4. Curries Door Products 
5. Substitutions: Section 01600 - Product Requirements. 

B. Product Description: Standard shop fabricated steel frames, fire rated and non-rated 
types. To suit ANSI A250.8 Grade and Model of door specified 

 
1. Exterior Frames: 

a. Level 2 for Door Models; Fully Welded, nominal 14 gage thick material, 
base metal thickness 

b. Kerfed frame with integral weather stripping 
2. Interior Frames: 

a. Level 2 for Door Models; Fully Welded, nominal 14 gage inch thick 
material, base metal thickness. 

2.2 ACCESSORIES 

A. Bituminous Coating: Non-asbestos fibered asphalt emulsion. 

B. Primer: ANSI A250.10 rust inhibitive type. 

C. Silencers: Specified in Section 08710. Resilient rubber set in fitted into drilled hole. 

D. Weather stripping: Specified in Section 08710. Resilient rubber set in steel retainer. 

2.3 FABRICATION 

A. Fabricate frames as fully welded unit.   
1. Fabricate frames with mitered or coped and welded face corners and seamless 

face joints. 

B. Fabricate frames with hardware reinforcement plates welded in place. Provide mortar 
guard boxes.  

C. Reinforce frames wider than 48 inches with roll formed steel channels fitted tightly into 
frame head, flush with top. 

D. Prepare frames for silencers. Provide three single silencers for single doors on strike side. 
Provide two single silencers on frame head at double doors without mullions. 
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E. Configure exterior frames with special profile to receive recessed weather stripping. 

F. Attach fire rated label to each fire rated frame. 

G. Fabricate frames to suit masonry wall coursing with 2 inch head member. 

2.4 SHOP FINISHING 

A. Steel Sheet: Galvanized to ASTM A653/A653M G60. 

B. Primer: Baked. 

C. Coat inside of frame profile with bituminous coating to minimum thickness of 1/16 inch. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify opening sizes and tolerances are acceptable. 

3.2 INSTALLATION 

A. Install frames in accordance with ANSI A250.8. 

B. Coordinate with masonry and gypsum board wall construction for anchor placement. 

C. Coordinate installation of glass and glazing specified in Section 08800. 

D. Coordinate installation of frames with installation of hardware specified in Section 08710 
and doors in Section 08110. 

E. Install roll formed steel reinforcement channels between two abutting frames. Anchor to 
structure and floor. 

3.3 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Diagonal Distortion: 1/16 measured with straight edges, crossed corner to 
corner. 

3.4 SCHEDULE 

A. Refer to Door and Frame Schedule on drawings. 

END OF SECTION 
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SECTION 08212 
FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes flush wood doors, fire rated and non-rated. 

B. Related Sections: 
 

1. Section 06200 - Finish Carpentry: Wood door frames 
2. Section 08115 - Standard Steel Frames 
3. Section 08710 - Door Hardware 
4. Section 08800 - Glazing 
5. Section 09900 - Painting and Coatings: Site finishing of wood doors. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI A135.4 - Basic Hardboard. 

B. ASTM International: 
1. ASTM E413 - Standard Classification for Rating Sound Insulation. 

C. Architectural Woodwork Institute: 
1. AWI - Quality Standards Illustrated. 

D. Hardwood Plywood and Veneer Association: 
1. HPVA HP-1 - American National Standard for Hardwood and Decorative 

Plywood. 

E. National Fire Protection Association: 
1. NFPA 80 - Standard for Fire Doors, Fire Windows 
2. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies. 

F. Underwriters Laboratories Inc.: 
1. UL 10B - Fire Tests of Door Assemblies 
2. UL - Building Materials Directory. 

G. Uniform Building Code: 
1. UBC Standard 7-2 - Fire Tests of Door Assemblies. 

H. Intertek Testing Services (Warnock Hersey Listed): 
1. WH - Certification Listings. 
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1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Illustrate door opening criteria, elevations, sizes, types, swings, 
undercuts required, special blocking for hardware, identify cutouts for glazing. 

1. Indicate dimensions and locations of mortises and holes for hardware. 
2. Indicate dimensions and locations of cutouts. 
3. Indicate requirements for veneer matching. 
4. Indicate doors to be factory finished and finish requirements. 
5. Indicate fire ratings for fire doors. 

C. Product Data: Submit information on door core materials and construction, and on 
veneer species, type and characteristics. 

D. Samples: 
1. Submit two samples of door construction, 8 x 10 inch in size cut from bottom 

corner of door. 
2. Submit two samples of door veneer, 8 x 10 inch in size illustrating wood grain, 

stain color, and sheen. 

E. Manufacturer's Installation Instructions: Submit special installation instructions. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with AWI Quality Standard Section 1300, Custom Grade. 

B. Finish doors in accordance with AWI Quality Standard Section 1500. 

C. Fire Door Construction: Conform to NFPA 252 and UL 10B. 

D. Installed Fire Rated Door Assembly: Conform to NFPA 80 for fire rated class as 
scheduled. 

E. Maintain one copy of each document on site. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

B. Installer: Company specializing in performing work of this section with minimum three 
years documented experience and approved by Manufacturer. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Package, deliver and store doors in accordance with AWI Section 1300. 
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C. Protect doors with resilient packaging sealed with heat shrunk plastic. Do not store in 
damp or wet areas; or in areas where sunlight might bleach veneer. Seal top and bottom 
edges with tinted sealer when stored more than one week. 

1. Break seal on site to permit ventilation. 

1.7 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate Work with door opening construction, door frame and door hardware 
installation. 

1.8 WARRANTY 

A. Section 01700 - Execution Requirements: Product warranties and product bonds. 

B. Include coverage for delamination of veneer, warping beyond specified installation 
tolerances, defective materials, and telegraphing core construction. 

C. Furnish Manufacturer’s “Life of Installation” warranty for interior doors. 

D. Manufacturer's Warranty:  Provide for replacing including cost of re-hanging and 
refinishing at no cost to Owner, wood doors exhibiting defects in materials or 
workmanship including warp and de-lamination for life of original installation. 

PART 2 - PRODUCTS 

2.1 FLUSH WOOD DOORS 

A. Manufacturers: 
1. Algoma Hardwoods Inc. Model Flush Wood Door 
2. Eggers Industries Model 5-Ply Flush Doors 
3. Buell Door Company Model Hardwood Veneer Doors 
4. Industrial Mohawk Flush Doors, Inc. Mode 5-Ply 
5. Substitutions: Section 01600 - Product Requirements. 

B. Product Description: Solid core flush wood doors; red oak, wood veneer facing material; 
fire rated and non-rated types; flush glazed design; site finished; wood doors. 

1. Flush Interior Doors: 1-3/4 inches thick; solid core, five-ply construction, fire 
rated as indicated on Drawings; stain grade. 

2.2 COMPONENTS 

A. Solid Core, Non-Rated: AWI Section 1300, Type SCL Structural Composite Lumber.  

B. Solid Core, Fire Rated: AWI Section 1300, Type FD 1/3. 

C. Blocking:  Provide wood blocking in doors as follows: 
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1. 5-inch top-rail blocking, in doors indicated to have closers. 
2. 5-inch bottom-rail blocking, in doors indicated to have kick, mop, or armor 

plates. 
3. 5-inch midrail blocking, in doors indicated to have exit devices. 

D. Interior Veneer Facing: AWI Custom quality wood, plain sliced, with balanced match 
end matched grain, for transparent finish.  

1. Wood: Red Oak As indicated in Schedule. 

E. Cross Banding Behind Laminate Finish: 2-ply; Manufacturer’s standard construction. 

F. Facing Adhesive: Type I – waterproof or II - water resistant, Manufacturers’ standard 
construction; formaldehyde free. 

2.3 ACCESSORIES 

A. Glazing Stops: Wood, of same species as door facing with Wood with metal clips for 
rated doors. Aluminum channel shape, mitered corners; prepared for countersink style 
screws. 

2.4 FABRICATION 

A. Fabricate non-rated doors in accordance with AWI Quality Standards requirements. 

B. Fabricate fire rated doors in accordance with AWI Quality Standards and to UL 
requirements. Attach fire rating label to door. 

C. Furnish lock blocks at lock edge and top of door for closer for hardware reinforcement. 

D. Vertical Exposed Edge of Stiles: Of same species as veneer facing. Hardwood for 
transparent finish 

E. Fit door edge trim to edge of stiles after applying veneer facing. 

F. Bond edge banding to cores. 

G. Factory machine doors for finish hardware in accordance with hardware requirements 
and dimensions. Do not machine for surface hardware. Furnish solid blocking for 
through bolted hardware. 

H. Factory fit doors for frame opening dimensions identified on shop drawings. 

I. Provide edge clearances in accordance with AWI 1300. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify opening sizes and tolerances are acceptable. 

C. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size 
or alignment. 

3.2 INSTALLATION 

A. Install fire rated and non-rated doors in accordance with AWI Quality Standard, NFPA 
80, and to requirements for fire rating label by UL. 

B. Trim non-rated door width by cutting equally on both jamb edges. 

C. Trim door height by cutting bottom edges to maximum of 3/4 inch. 
1. Trim fire door height at bottom edge only, in accordance with fire rating 

requirements. 

D. Machine cut doors for hardware installation. 

E. Coordinate installation of doors with installation of frames specified in Section 08115 
and hardware specified in Section 08710. 

F. Install door louvers plumb and level. 

G. Coordinate installation of glass and glazing specified in Section 08800. 

H. Site finish doors in accordance with Section 09900.  Door, frame, and trim finish shall 
match. 

3.3 INSTALLATION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Conform to AWI requirements for fit and clearance tolerances. 

C. Conform to AWI Section 1300 requirements for maximum diagonal distortion. 

3.4 ADJUSTING 

A. Section 01700 - Execution Requirements: Testing, adjusting, and balancing. 

B. Adjust door for smooth and balanced door movement. 

C. Adjust closer for full closure. 
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3.5 SCHEDULE 

A. Reference floor plans, elevations and sections for door locations and door and frame 
schedule and door types for door sizes, construction and features. 

 

END OF SECTION 
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SECTION 08310 
ACCESS DOORS AND PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes fire resistive rated and non-rated access doors and panels with frames. 
1. Provide for access to controls, valves, traps, dampers, cleanouts, and similar 

items requiring operation behind inaccessible finished surfaces. 
2. Coordinate exact locations with various trades to assure proper placement of 

access doors and panels. 
3. Located at each above ceiling mechanical unit at filter location. 

B. Related Sections: 
1. Section 09900 - Paints and Coatings: Field paint finish 
2. Section 15820 - Duct Accessories: Access doors in ductwork. 

1.2 REFERENCES 

A. National Fire Protection Association: 
1. NFPA 80 - Standard for Fire Doors, Fire Windows. 

B. Underwriters Laboratories Inc.: 
1. UL - Building Materials Directory. 

C. Intertek Testing Services (Warnock Hersey Listed): 
1. WH - Certification Listings. 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate exact position of access door units. 

C. Product Data: Submit literature indicating sizes, types, finishes, hardware, scheduled 
locations, fire resistance listings, and details of adjoining Work. 

D. Samples: Submit one illustrating frame configuration and anchors. 

E. Manufacturer's Installation Instructions: Submit installation requirements and rough-in 
dimensions. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Project Record Documents: Record actual locations of access units. 
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1.5 QUALITY ASSURANCE 

A. Fire Resistance Ratings: Where indicated as fire rated, provide assemblies from 
Manufacturers listed in UL Directory or Intertek Testing Services (Warnock Hersey 
Listed) Directory. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified with minimum 
three years documented experience. 

1.7 COORDINATION 

A. Coordinate Work under provisions of Section 01311 - Project Coordination. 

B. Coordinate Work with work requiring controls, valves, traps, dampers, cleanouts, and 
similar items requiring operation being located behind finished surfaces. 

PART 2 - PRODUCTS 

2.1 ACCESS DOORS AND PANELS 

A. Manufacturers: 
1. J. L. Industries 
2. Larsen's Manufacturing Company 
3. Milcor LTD, Partnership. 
4. Substitutions: Section 01600 - Product Requirements. 

B. Flush Framed Access Doors: Frames and nominal 1 inch wide exposed flanges of 16 
gage steel and door panels of 14 gage steel. 

C. Gypsum Board Access Doors: Frames and nominal 1 inch wide flanges of 16 gage steel 
and door panels of 14 gage steel. Design flanges to be concealed by gypsum board joint 
finishing compound specified in Section 09260. 

D. Fire Rated Access Doors: Frames and nominal 1 inch wide exposed flanges of minimum 
16 gage steel and door panels of 20 gage steel. Provide self closing and latching doors 
with keyed lock to match cylinders specified in Section 08710. Attach label to fire rated 
doors for rating indicated. 

E. Acoustical Tile Ceilings:  Fabricated for use in acoustical tile ceilings.  The steel door is 
recessed 5/8” to receive acoustical tile. 

2.2 FABRICATION 

A. Fabricate units of continuous welded construction; weld, fill, and grind joints to assure 
flush and square unit. 
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B. Wall and Ceiling Access Door and Panel Hardware: 
1. Hinge: Standard continuous, 175 degree steel hinges 
2. Lock: Self-latching lock. Screw driver slot for quarter turn cam lock. 

C. Size Variations: Obtain acceptance of Manufacturer’s standard size units which vary 
slightly from sizes shown or scheduled. 

2.3 SHOP FINISHING 

A. Base Metal Protection: Galvanized, hot dipped finish. Prime coat units with baked on 
primer. 

B. Finish: Two coats baked enamel, color as selected. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify rough openings for access doors and panels are correctly sized and located. 

3.2 INSTALLATION 

A. Comply with Manufacturer's written instructions for installing access doors and frames. 

B. Secure frames rigidly in place, plumb and level in opening, with plane of door and panel 
face aligned with adjacent finished surfaces. 
1. Set concealed frame type units flush with adjacent finished surfaces. 

C. Position unit to provide convenient access to concealed work requiring access. 

D. Install fire rated units in accordance with NFPA 80 and requirements for fire listing. 

3.3 ADJUSTING AND CLEANING 

A. Adjust doors and hardware after installation for proper operation. 

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged. 

END OF SECTION 
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SECTION 08333 
OVERHEAD COILING DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes overhead coiling door, operating hardware, manual operation. 

B. Related Sections: 
1. Section 05500 - Metal Fabrications: Support framing 
2. Section 08710 - Door Hardware: Product Requirements for cylinder core and 

keys for placement by this section 
3. Section 09900 - Paints and Coatings: Field paint finish. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
2. ASTM A924/A924M - Standard Specification for General Requirements for 

Steel Sheet, Metallic-Coated by the Hot-Dip Process 
3. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy 

Extruded Bars, Rods, Wire, Profiles, and Tubes. 

B. National Fire Protection Association: 
1. NFPA 80 - Standard for Fire Doors, Fire Windows. 

C. Underwriters Laboratories Inc.: 
1. UL 325 - Door, Drapery, Gate, Louver, and Window Operators and Systems. 
2. UL - Building Materials Directory. 

D. Intertek Testing Services (Warnock Hersey Listed): 
1. WH - Certification Listings. 

1.3 SYSTEM DESCRIPTION 

A. Manual Operation: Manual hand chain lift unit with overhead counter balance device, 
requiring 25 lb nominal force to operate. 

1.4 DESIGN REQUIREMENTS 

A. Wind Loads: Design door assembly to withstand wind/suction load of 20 psf, with 
maximum deflection of 1/120, and without damage to door or assembly components. 
1. Design per local code requirements for wind loads. 

B. Impact Test for Flying Debris:  Comply with ASTM E 1996, tested according to 
ASTM E 1886. 
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1. Level of Protection:  Enhanced Protection. 
2. Wind Zone One:  120 mph, pressure test to 3/4 and 1-1/2 x design pressure 

(positive and negative). 

C. Operation: Design door assembly, including operator, to operate for not less than 20,000 
cycles. 

1.5 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate pertinent dimensioning, anchorage methods, hardware 
locations, and installation details. 
1. Summary of forces and loads on walls and jambs. 

C. Product Data: Submit general construction, component connections and details. 

D. Samples: Submit two door slats, 12 x 12 inch in size illustrating shape, color and finish 
texture. 

E. Manufacturer's Installation Instructions: Indicate installation sequence and procedures, 
and adjustment and alignment procedures. 

F. Qualification Data:  For Installer. 

1.6 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Operation and Maintenance Data: Submit lubrication requirements and frequency, and 
periodic adjustments required. 

1.7 QUALITY ASSURANCE 

A. Manufacturer:  Rolling doors shall be manufactured by a firm with a minimum of five 
years experience in the fabrication and installation of rolling doors. 

B. Installer: Company specializing in performing Work of this section with minimum five 
years documented experience, trained and approved by manufacturer. 

C. Single Source Responsibility:  Provide doors, guides, motors, and relate primary 
components form one manufacturer for each type of door.  

D. Pre-Installation Conference:  Schedule and convene a pre-installation conference prior to 
commencement of installation.  Establish procedures to maintain optimum working 
conditions and to coordinate this work with related and adjacent work. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

1.9 WARRANTY 

A. Manufacturers’ Standard warranty. 

PART 2 - PRODUCTS 

2.1 OVERHEAD COILING DOORS 

A. Manufacturers: 
1. Alpine Overhead Doors, Inc., Model Redi-Storm IMB 
2. Cookson Co. Model Type JCWI 
3. Cornell Iron Works, Inc. Model ESD20 
4. Overhead Door Corporation, Model StormTite 625 Series 
5. Raynor Garage Door Model DuraCoil Standard 
6. Winsor Door Model SFWI 
7. Mahon Door Corp. 
8. Substitutions: Section 01600 - Product Requirements. 

B. Product Description: 
1. Manual Operation: Manual hand chain lift unit with overhead counter balance 

device, requiring 25 lb nominal force to operate. 

2.2 COMPONENTS 

A. Curtain: Conform to following; scheduled indicated on Drawings: 
 

1. Steel Slats: Interlocking, minimum 20 gage of ASTM A653/A653M steel, 
minimum galvanized coating designation G90 in accordance with ASTM 
A924/A924M;. 
a. Type:  Flat profile type slat 
b. Sandwich slat construction with manufacturer’s CFC-Free foamed-in-

place, polyurethane insulation core. 
2. Nominal Slat Size: 3 inches wide by required length. 
3. Slat Ends: Each slat fitted with end locks to act as wearing surface in guides and 

to prevent lateral movement. 
4. Curtain Bottom: Fitted with galvanized steel angles, channels, or tubes to provide 

reinforcement and positive contact with floor in closed position. 
a. Astragal:  Provide a replaceable, adjustable, continuous, compressible 

gasket of flexible vinyl, rubber, or neoprene 
b. Locking mechanism. 

B. Guides: Minimum 3/16 inch; galvanized steel conforming to ASTM A653/A653M, 
minimum galvanized coating designation G90 in accordance with ASTM A924/A924M. 
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1. Furnish continuous angles of profile to retain door in place; mounting brackets of 
same metal. 

C. Roller Shaft Counterbalance: Steel pipe and helical steel spring system, capable of 
producing torque sufficient to ensure smooth operation of curtain from any position and 
capable of holding position at mid-travel; with adjustable spring tension. 
1. Standard 100,000 cycle life design 
2. Barrel or pipe;  The barrel shall be designed to limit the maximum deflection to 

.03” per foot of opening width 
3. The springs shall be adjusted by means of an exterior wheel. 

D. Hood Enclosure: Round shape, minimum 22 gage galvanized steel; internally reinforced 
to maintain rigidity and shape.  The hood shall contain a waterproof baffle to control air 
infiltration. 

E. Brackets:  Manufacturer's standard design, either cast-iron or cold-rolled steel plate 
bolted to guides for mounting curtain and barrel assembly 

F. Hardware: 
1. Locks: Furnish locks to allow doors to be secured. 

a. Manual Doors: Manufacturer’s standard cylinder dead lock on inside at 
door jamb, key operated from exterior and interior. 

2. Cylinders: Minimum six pin cylinders, Furnished under Section 08710 - Door 
Hardware, installed as part of Work of this section; doors keyed alike. 

3. Handle: Inside side mounted, adjustable keeper, spring activated latch bar with 
feature to keep in locked or retracted position; interior handle. Hardware:  
Manufacturer's standard push/pull handles for push-up-operated or emergency 
operated doors and locking device. 

G. Weatherstripping (Exterior Assemblies): Moisture and rot proof, resilient type for 
complete weathertight installation.  
1. Weatherseals:  Replaceable, adjustable, continuous, compressible weather-

stripping gaskets fitted to bottom, jambs, and top, and continuous sheet in hood 
of exterior doors. 

H. Thermoset Finish for Steel and Galvanized Steel:  Apply Manufacturer's standard baked 
finish consisting of primer and thermosetting topcoat according to coating Manufacturer's 
written instructions for cleaning, pretreatment, application, thermosetting, and minimum 
dry film thickness. 
1. Color to be selected from Manufacturers’ standard colors, or color matched to 

Architect selected color. 

I. Chain-Hoist Operator:  Provide manual chain-hoist operator consisting of endless steel 
hand chain, chain pocket wheel and guard, and gear-reduction unit with a maximum 25-
lbf effort for door operation.  Provide alloy steel hand chain with chain holder secured to 
operator guide  

J. Locking Mechanisms:  The chain shall be secured 
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K. Vision Lites: (1 1/8” x 7 1/2”) uniformly spaced opening with double Plexiglas® covers. 

2.3 SHOP FINISHING 

A. Finish:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 
Products" for recommendations for applying and designating finishes. 
1. Surface Preparation:  Clean galvanized surfaces with nonpetroleum solvent so 

surfaces are free of oil and other contaminants. 
a. Pretreat zinc-coated steel, after cleaning, with a conversion coating of 

type suited to organic coating applied over it. 
2. Apply Manufacturer's standard primer and powder-coat finish to interior- and 

exterior-door faces and Steel Guides Hood Enclosure after forming, according to 
coating Manufacturer's written instructions for application, thermosetting, and 
minimum dry film thickness. 
a. Color and Gloss:  As selected by Architect from Manufacturer's full 

range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify opening sizes, tolerances and conditions are acceptable.  Take field dimensions 
and examine conditions of substrates, supports, and other conditions under which this 
work is to be performed. Do not proceed with work until unsatisfactory conditions are 
corrected. 

3.2 INSTALLATION 

A. Installation:  Install door and operating equipment complete with necessary hardware, 
jamb and head mold strips, anchors, inserts, hangers, and equipment supports according 
to Shop Drawings and Manufacturer's written instructions.  Coordinate installation with 
adjacent work to ensure proper clearances and allow for maintenance. 

B. Use anchorage devices to securely fasten assembly to wall construction and building 
framing without distortion or stress. 

C. Securely and rigidly brace components suspended from structure. Secure guides to 
structural members only. 

D. Fit and align assembly including hardware; level and plumb, to provide smooth 
operation. 

E. Coordinate installation of sealants and backing materials at frame perimeter as specified 
in Section 07900. 

F. Install perimeter trim and closures. 
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G. Instruct Owner’s personnel in proper operating procedures and maintenance schedule. 

3.3 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maintain dimensional tolerances and alignment with adjacent Work. 

C. Maximum Variation From Plumb: 1/16 inch. 

D. Maximum Variation From Level: 1/16 inch. 

E. Longitudinal or Diagonal Warp: Plus or minus 1/8 inch per 10 ft straight edge. 

3.4 ADJUSTING 

A. Section 01700 - Execution Requirements: Testing, adjusting, and balancing. 

B. Adjust door, hardware and operating assemblies for smooth and noiseless operation. 

3.5 CLEANING 

A. Section 01700 - Execution Requirements: Final cleaning. 

B. Clean door and components. 

C. Remove labels and visible markings.  Touch-up damaged coatings and finishes and repair 
minor damage. Clean exposed surfaces using non-abrasive materials and methods 
recommended by Manufacturer of material or product being cleaned. 

 

END OF SECTION 
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SECTION 08410 
ALUMINUM STOREFRONTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes aluminum-framed storefronts including aluminum frames, glass doors 
including hardware, and glass. 

B. Related Sections: 
1. Section 07900 - Joint Sealers: System perimeter sealant and back-up materials 
2. Section 08800 - Glazing. 

1.2 REFERENCES 

A. Aluminum Association: 
1. AA DAF-45 - Designation System for Aluminum Finishes. 

B. American Architectural Manufacturers Association: 
1. AAMA 501 - Methods of Test for Exterior Walls 
2. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 
3. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and 

Condensation Resistance of Windows, Doors and Glazed Wall Sections 
4. AAMA 2605 - Voluntary Specification, Performance Requirements and Test 

Procedures for Superior Performing Organic Coatings on Aluminum Extrusions 
and Panels 

5. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to 
Site 

6. AAMA SFM-1 - Aluminum Store Front and Entrance Manual. 

C. American Society of Civil Engineers: 
1. ASCE 7 - Minimum Design Loads for Buildings and Other Structures. 

D. ASTM International: 
1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel 
2. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products 
3. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
4. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet 

and Plate 
5. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy 

Extruded Bars, Rods, Wire, Profiles, and Tubes 
6. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage 

Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure 
Differences Across the Specimen 

Texas Department of Transportation Aluminum Storefronts 
Facilities Management 08410 - 1 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

7. ASTM E330 - Standard Test Method for Structural Performance of Exterior 
Windows, Curtain Walls, and Doors By Uniform Static Air Pressure Difference 

8. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, 
Curtain Walls, and Doors By Uniform Static Air Pressure Difference 

9. ASTM E547 - Standard Test Method for Water Penetration of Exterior Windows, 
Curtain Walls, and Doors by Cyclic Static Air Pressure Differential. 

E. National Fenestration Rating Council Incorporated: 
1. NFRC 100 - Procedures for Determining Fenestration Product U-Factors. 

F. SSPC: The Society for Protective Coatings: 
1. SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic) 
2. SSPC Paint 25 - Red Iron Oxide, Zinc Oxide, Raw Linseed Oil, and Alkyd 

Primer. 

1.3 SYSTEM DESCRIPTION 

A. Aluminum-framed storefront system includes tubular aluminum sections with 
supplementary internal support framing, aluminum and glass entrances, shop fabricated, 
factory finished, glass and glazing, related flashings, anchorage and attachment devices. 

B. System Assembly: Site assembled. 

1.4 PERFORMANCE REQUIREMENTS 

A. System Design: Design and size components to withstand dead and live loads caused by 
positive and negative wind pressure acting normal to plane of wall, including building 
corners. 

1. As calculated in accordance with applicable code, as measured in accordance 
with ASTM E330. 

B. Deflection: Limit mullion deflection to 1/175 for spans under 13’-6” and 1/240 plus 1/4 
inch for spans over 13’-6”, flexure limit of glass; with full recovery of glazing materials. 

C. System Assembly: Accommodate without damage to components or deterioration of 
seals, movement within system, movement between system and peripheral construction, 
dynamic loading and release of loads, deflection of structural support framing. 

D. Air Infiltration: Limit air leakage through assembly to 0.06 cfm/min/sq ft of wall area, 
measured at reference differential pressure across assembly of 6.24 psf as measured in 
accordance with ASTM E283. 

E. Air and Vapor Seal: Maintain continuous air barrier and vapor retarder throughout 
assembly, primarily in line with inside pane of glass and heel bead of glazing 
compound. 

F. Water Resistance Test:  Test unit in accordance with ASTM E 331. 

Texas Department of Transportation Aluminum Storefronts 
Facilities Management 08410 - 2 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

G. Vapor Seal: Limit vapor seal with interior atmospheric pressure of 1 inch sp, 72 degrees 
F , 40 Percent RH without seal failure. 

H. Thermal Transmittance of Assembly (Excluding Entrances): Maximum U Value of 0.69 
Btu/sq ft per hour per deg F when measured in accordance with [AAMA 1503] [NFRC 
100]. 

I. Expansion / Contraction: Provide for expansion and contraction within system 
components caused by cycling temperature range of 170 degrees F over 12 hour period 
without causing detrimental effect to system components and anchorage. 

J. System Internal Drainage: Drain water entering joints, condensation occurring in glazing 
channels, or migrating moisture occurring within system, to exterior by weep drainage 
network. 

1.5 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate system dimensions, framed opening requirements and 
tolerances, affected related Work and expansion and contraction joint location and 
details. 

1. For entrances, include hardware schedule and indicate operating hardware types, 
functions, quantities, and locations. 

C. Product Data: Submit component dimensions, describe components within assembly, 
anchorage and fasteners, glass, door hardware, and internal drainage details. 

D. Samples: Submit two samples 12 x 12 inches in size illustrating finished aluminum 
surface, glass units, and glazing materials. 

E. Design Data: Indicate framing member structural and physical characteristics, 
calculations, dimensional limitations. 

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.  

G. Qualification Data:  For Installer. 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with AAMA SFM-1 and AAMA MCWM-1 - Metal 
Curtain Wall, Window, Store Front and Entrance - Guide Specifications Manual. 

B. Field Measurements:  Verify actual locations of structural supports for aluminum-
framed systems by field measurements before fabrication and indicate measurements on 
Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish dimensions and proceed with fabricating aluminum-
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framed systems without field measurements.  Coordinate construction to ensure 
that actual dimensions correspond to established dimensions. 

C. Maintain one copy copies of each document on site. 

1.7 QUALIFICATIONS 

A. Manufacturer and Installer: Company specializing in manufacturing aluminum glazing 
systems with minimum three years documented experience, and with service facilities 
within 100 miles of Project. 

B. Design structural support framing components under direct supervision of Professional 
Engineer experienced in design of this Work and licensed in State of Texas. 

1.8 PRE-INSTALLATION MEETINGS 

A. Section 01300 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum two weeks prior to commencing work of this section. 

1.9 DELIVERY, STORAGE, AND PROTECTION 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Deliver material in Manufacturer's packaging complete with installation instructions.  

C. Handle, store and protect pre-finished aluminum components under provisions of Section 
01620 and as recommended by Manufacturer. 

D. Handle Products of this section in accordance with AAMA MCWM-1 - Curtain Wall 
Manual #10. 

E. Protect finished aluminum surfaces with wrapping. Do not use adhesive papers or 
sprayed coatings which bond when exposed to sunlight or weather. 

1.10 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements. 

B. Do not install sealants or glazing materials when ambient temperature is less than 40 
degrees F during and 48 hours after installation. 

1.11 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate the Work with installation of stud framing work, masonry, glazing and 
sealant components or materials. 
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1.12 WARRANTY 

A. Section 01700 - Execution Requirements: Product warranties and product bonds. 

B. Special Finish Warranty:  Manufacturer's standard form in which Manufacturer agrees to 
repair or replace components on which finishes fail within specified warranty period.  
Warranty does not include normal weathering. 

1. Warranty Period:  10 years from date of Substantial Completion 

C. Furnish five year Manufacturer warranty for glazed units. 

PART 2 - PRODUCTS 

2.1 ALUMINUM-FRAMED STOREFRONTS 

A. Manufacturers: 
1. EFCO Corp. Model System 402 
2. Kawneer Co., Inc. Model Trifab 450 – 2” sightline 
3. Traco Model TR-7850N 
4. Vistawall Architectural Products Model Series 3000 – 2” x 4 ½” mullion profile 
5. Substitutions: Section 01600 - Product Requirements. 

B. Product Description: 
1. Aluminum Frame: Non-thermally broken; flush glazing stops; drainage holes; 

internal weep drainage system.  
a. Depth of frame shall not be less than 4 ½” 
b. Face dimension shall not be less than 2” 
c. Frame components shall be shear block construction. 

2. Glazing:  Units shall be dry glazed with EPDM gasket on both exterior and 
interior. 

3. Mullions: Profile of extruded aluminum with internal reinforcement of aluminum 
or shaped steel structural section. 

4. Doors: Aluminum framed glass doors; 1-3/4 inches thick, nominal 3 inch wide 
top rail and vertical stiles, nominal 4 inch wide bottom rail; beveled glazing 
stops. 

2.2 COMPONENTS 

A. Extruded Aluminum: ASTM B221; 6063 alloy, T5 temper typical, or T6 temper for 
extruded structural members. 

B. Steel Sections: ASTM A36/A36M; shaped to suit mullion sections, galvanized to G90. 

C. Glass: Specified in Section 08800. 

D. Glazing Materials: Storefront Manufacturer’s standard types to suit application and to 
achieve weather, moisture, and air infiltration requirements. 
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E. Hardware: Furnish Manufacturer’s standard door hardware for types of doors and 
applications indicated, and as specified below. 

1. Weather Stripping, Sill Sweep Strips, Pull, Panic Bar, Closer, Deadlock, 
Weather-Stripping, and Hinges: Manufacturers standard type to suit application. 

F. Flashings: Minimum 0.032 inch thick aluminum to match mullion sections where 
exposed. 

G. Firestopping: Specified in Section 07840. 

H. Vapor Retarder: Sheet EPDM. 

I. Air Barrier: Sheet steel, galvanized. 

J. Sealant and Backing Materials: 
1. Sealant Used Within System (Not Used for Glazing): Manufacturer’s standard 

materials to achieve weather, moisture, and air infiltration requirements. 
2. Perimeter Sealant: Specified in Section 07900. 

K. Fasteners: Stainless steel, type recommended by Manufacturer to suit application.  
Exposed fasteners will not be acceptable. 

2.3 FABRICATION 

A. Fabricate components with minimum clearances and shim spacing around perimeter of 
assembly, yet enabling installation and dynamic movement of perimeter seal. 

B. Accurately fit and secure joints and corners. Make joints flush, hairline, and 
weatherproof. 

C. Prepare components to receive anchor devices. Fabricate anchors. 

D. Arrange fasteners and attachments to conceal from view. 

E. Prepare components with internal reinforcement for door hardware. 

F. Reinforce framing members for imposed loads. 

2.4 SHOP FINISHING 

A. Clear Anodized Aluminum Surfaces: AAMA 611, AA-M12C22A41 non-specular as 
fabricated mechanical finish, medium matte chemical finish, and Architectural Class I 
0.7 mils clear anodized coating. 

B. Concealed Steel Items: Galvanized in accordance with ASTM A123/A123M to 
thickness Grade 85, 2.0 oz/sq ft. 

C. Apply bituminous paint to concealed aluminum and steel surfaces in contact with 
cementitious or dissimilar metals. 
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D. Touch-Up Primer for Galvanized Steel Surfaces: SSPC Paint 20 zinc rich. 

E. Extent of Finish: 
1. Apply factory coating to surfaces exposed at completed assemblies. 
2. Apply finish to surfaces cut during fabrication so no natural aluminum is visible 

in completed assemblies, including joint edges. 
3. Apply touch-up materials recommended by coating Manufacturer for field 

application to cut ends and minor damage to factory applied finish. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify dimensions, tolerances, and method of attachment with other Work. 

C. Verify wall openings and adjoining air and vapor seal materials are ready to receive 
Work of this Section. 

3.2 INSTALLATION 

A. Install wall system in accordance with AAMA MCWM-1 - Store Front and Entrance - 
Guide Specifications Manual. 

B. Install wall system in accordance with Manufacturer's recommendations.  Ensure 
assemblies are plumb, level and free of warp or twist.  Maintain dimensional tolerances 
and alignment with adjacent work. 

C. Attach to structure to permit sufficient adjustment to accommodate construction 
tolerances and other irregularities. 

D. Provide alignment attachments, anchorage and shims to permanently fasten system to 
building structure. 

E. Align assembly plumb and level, free of warp or twist. Maintain assembly dimensional 
tolerances, aligning with adjacent Work. 

F. Provide thermal isolation where components penetrate or disrupt building insulation. 

G. Install sill flashings. Turn up ends and edges; seal to adjacent Work to form water tight 
dam. 

H. Coordinate attachment and seal of perimeter air and vapor barrier materials. 

I. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of 
thermal barrier. 
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J. Install integral flashings and integral joint sealers. 

K. Set thresholds in full bed of adhesive and secure. 

L. Install hardware using templates provided. Refer to Section 08710 for installation 
requirements. 

M. Coordinate installation of glass with Section 08800; separate glass from metal surfaces. 

N. Coordinate installation of perimeter sealants with Section 07900. 

3.3 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Variation from Plumb: 0.06 inches every 3 ft non-cumulative or 1/16 inches 
per 10 ft, whichever is less. 

C. Maximum Misalignment of Two Adjoining Members Abutting in Plane: 1/32 inch. 

3.4 ADJUSTING 

A. Section 01700 - Execution Requirements: Testing, adjusting and balancing. 

B. Adjust operating hardware for smooth operation. 

3.5 CLEANING 

A. Section 01700 - Execution Requirements: Final cleaning. 

B. Remove protective material from pre-finished aluminum surfaces. 

C. Wash down surfaces with solution of mild detergent in warm water, applied with soft, 
clean wiping cloths. Take care to remove dirt from corners. Wipe surfaces clean. 

D. Remove excess sealant by method acceptable to sealant Manufacturer. 

3.6 PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01700 - Execution Requirements: Protecting installed construction. 

B. Protect finished Work from damage. 

 

END OF SECTION 
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SECTION 08520 

ALUMINUM WINDOWS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes extruded aluminum windows with fixed and operating sash, factory 
glazed, operating hardware and, insect screens. 

B. Related Sections: 
1. Section 05500 - Metal Fabrications: Steel lintels 
2. Section 06114 - Wood Blocking and Curbing: Wood perimeter shims 
3. Section 07260 - Vapor Retarders: Perimeter vapor seal between window frame 

and adjacent construction 
4. Section 07270 - Air Barriers: Perimeter air seal between window frame and 

adjacent construction 
5. Section 07900 - Joint Sealers: Perimeter sealant and back-up materials 
6. Section 08800 - Glazing. 

1.2 REFERENCES 

A. Aluminum Association: 
1. AA DAF-45 - Designation System for Aluminum Finishes. 

B. American Architectural Manufacturers Association: 
1. AAMA 101 - Voluntary Specifications for Aluminum, Vinyl (PVC) and Wood 

Windows and Glass Doors 
2. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum 
3. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and 

Condensation Resistance of Windows, Doors and Glazed Wall Sections. 

C. American National Standards Institute: 
1. ANSI Z97.1 - Safety Glazing Materials Used in Buildings Safety. 

D. American Society of Civil Engineers: 
1. ASCE 7 - Minimum Design Loads for Buildings and Other Structures. 

E. ASTM International: 
1. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products 
2. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet 

and Plate 
3. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy 

Extruded Bars, Rods, Wire, Profiles, and Tubes 
4. ASTM D3656 - Standard Specification for Insect Screening and Louver Cloth 

Woven from Vinyl-Coated Glass Yarns 
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5. ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage 

Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure 
Differences Across the Specimen 

6. ASTM E330 - Standard Test Method for Structural Performance of Exterior 
Windows, Curtain Walls, and Doors By Uniform Static Air Pressure Difference 

7. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, 
Curtain Walls, and Doors By Uniform Static Air Pressure Difference 

8. ASTM E547 - Standard Test Method for Water Penetration of Exterior Windows, 
Curtain Walls, and Doors by Cyclic Static Air Pressure Differential 

9. ASTM E1105 - Standard Test Method for Field Determination of Water 
Penetration of Installed Exterior Windows, Curtain Walls, and Doors by Uniform 
or Cyclic Static Air Pressure Difference 

10. ASTM F588 - Standard Test Methods for Resistance of Window Assemblies to 
Forced Entry Excluding Glazing. 

F. Glass Association of North America: 
1. GANA - Glazing Manual. 

G. National Fenestration Rating Council Incorporated: 
1. NFRC 100 - Procedures for Determining Fenestration Product U-Factors. 

H. SSPC: The Society for Protective Coatings: 
1. SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic) 
2. SSPC Paint 25 - Red Iron Oxide, Zinc Oxide, Raw Linseed Oil, and Alkyd 

Primer. 

1.3 SYSTEM DESCRIPTION 

A. Windows: Extruded aluminum sections, factory fabricated, factory finished, factory 
glazed vision glass, related flashings, anchorage and attachment devices. 

B. Configuration: Conform to AAMA 101 Designations for windows required for Project; 
single hung; bottom sash side loads for removal, bevel sash and fixed glazing perimeter. 

C. Glazing: Exterior type; 1” inch thick insulating unit tinted glass. 

D. Forced Entry Resistance: Conform to ASTM F588 Type A. 

1.4 PERFORMANCE REQUIREMENTS 

A. Primary Performance Requirements: Aluminum windows to meet performance criteria 
for AAMA 101 Designation HC40 Heavy Commercial or better. 

B. Deflection: Limit member deflection to 1/175 of longer dimension with full recovery of 
glazing materials.  Test shall be conducted pursuant with ASTM E 330. 

C. Assembly: To accommodate, without damage to components or deterioration of seals, 
movement between window and perimeter framing, deflection of lintel. 
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D. Thermal Transmittance of Assembly: Maximum U Value of .50 Btu/sq ft per hour per 

deg F when measured in accordance with AAMA 1503. 

E. Air Infiltration: Limit air infiltration through assembly to 0.1 cfm/min/sq ft of wall area, 
measured at reference differential pressure across assembly of 6.24 psf as measured in 
accordance with ASTM E283. 

F. Water Leakage: None, when measured in accordance with ASTM E331 and ASTM 
E547 at a static air pressure difference of 15 psf. 

G. System Internal Drainage: Drain water entering joints, condensation occurring in glazing 
channels, and migrating moisture occurring within system, to exterior by weep drainage 
network. 

H. Air and Vapor Seal: Maintain continuous air barrier and vapor retarder throughout 
assembly, primarily in line with pane of glass and heel bead of glazing compound. 
Position thermal insulation on exterior surface of air barrier and vapor retarder. 

1.5 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate opening dimensions, framed opening tolerances, affected 
related Work, details of assemblies, hardware, glazing details and installation 
requirements. 

C. Product Data: Submit component dimensions, anchorage and fasteners, glass, internal 
drainage, and typical details. 

1. For installed products to comply with design loads, include structural analysis 
data prepared by or under the supervision of a qualified professional engineer 
detailing fabrication and assembly of aluminum windows and used to determine 
the following: 
a. Structural test pressures and design pressures for wind loads per local 

code requirements. 
2. Operating instructions for each type of aluminum window. 

D. Samples: Submit two 12 x 12 inches in size illustrating window frame section, factory 
finished aluminum surfaces, glass units. Submit two samples of operating hardware. 

E. Qualification Data:  For Installer and Manufacturer. 

F. Maintenance Data:  For operable window sash, operating hardware, weather stripping 
and finishes to be included in maintenance manuals. 

G. Manufacturer's Certificates: Certify Product performance ratings by independent third 
party such as AAMA, CAWM, or NFRC as meeting or exceeding specified 
requirements. 
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1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with the following: 
1. Aluminum Windows: Fabricate window assemblies in accordance with AAMA 

101 for types of windows required. 
2. Insulated Glass: Fabricate insulated glass units in accordance with GANA 

(formerly FGMA) Glazing Manual. 
3. Maintain one copy of each document on site. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing commercial aluminum windows 
with minimum three years documented experience. 

B. Installer: Company specializing in installation of commercial aluminum windows with 
minimum three years documented experience and with service facilities within 100 
miles of Project. 

1.8 PRE-INSTALLATION MEETINGS 

A. Section 01300 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum two weeks prior to commencing work of this section. 

1.9 DELIVERY, STORAGE, AND PROTECTION 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Handle Work of this section in accordance with AAMA CW-10-97. 

C. Store and handle windows, hardware and all items in strict compliance with the 
Manufacturer’s instructions. 

D. Protect factory finished aluminum surfaces. Do not use adhesive papers or sprayed 
coatings that bond when exposed to sunlight or weather. 

1.10 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements. 

B. Do not install glazing materials when ambient temperature is less than 40 degrees F. 

C. Maintain this minimum temperature during and after installation of glazing materials. 

D. Field Measurements:  Verify aluminum window openings by field measurements before 
fabrication and indicate measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without 
delaying the Work, establish opening dimensions and proceed with fabricating 
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aluminum windows without field measurements.  Coordinate wall construction to 
ensure that actual opening dimensions correspond to established dimensions. 

1.11 WARRANTY 

A. Section 01700 - Execution Requirements: Product warranties and product bonds. 

B. Warranty Period: 
1. Window:  Three years from date of Substantial Completion. 
2. Glazing:  Five years from date of Substantial Completion.  

a. Seal failure, interpane dusting or misting, and replacement of same. 
3. Metal Finish:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 ALUMINUM WINDOWS 

A. Manufacturers: 
1. All Seasons Commercial, Model 2665 Single Hung  
2. EFCO Corp.  
3. Kawneer Co., Inc.  
4. Traco Model  
5. Substitutions: Section 01600 - Product Requirements. 

B. Product Description: Aluminum windows thermally broken with interior portion of 
frame insulated from exterior portion; flush glass stops of screw fastened type. 

1. Reinforced Mullion: Extruded aluminum with integral reinforcement of 
aluminum structural section. 

2.2 COMPONENTS 

A. Extruded Aluminum: Material Standard: ASTM B221, G.S. 10A-T5; 6063-T5 alloy and 
temper. 

B. Frame Depth: Not less than 4". 

C. Member Wall Thickness: Each master frame member shall have minimum wall 
thickness of 0.080" and shall provide structural strength to meet specified performance 
requirements. Each sash member shall have a minimum wall thickness of  0.080". All 
horizontal sash members shall be tubular construction. Meeting rail shall have a 
continuous interlock with double weather stripping. 

D. Dimensions: Reference to dimensions for wall thickness and other cross-sectional 
dimensions of window members are nominal and in compliance with ANSI H35.2-1990. 

E. Mullions and Cover Plates: Shall be extruded aluminum of 6063-T5 alloy and temper of 
profile and dimensions indicated on drawings. Mullions shall provide structural 
properties to resist wind pressure required by performance criteria and standards. 
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F. Thermal Barrier. 

1. Frame thermal barrier shall be a minimum of 5/16” separation consisting of a 
two-part, chemically curing high density polyurethane which is mechanically and 
adhesively bonded to the aluminum.  

2. Sash thermal barrier shall be a minimum of 1/4” separation consisting of a two-
part, chemically curing high density polyurethane in conditioned thermal pockets 
which is mechanically and adhesively bonded to the aluminum. 

G. Balances: block and tackle Class 5 heavy duty spring with larger frame jamb 
extrusions conforming to AAMA 902 and of appropriate capacity to hold sash 
stationary and permit smooth operation  

H. Steel Sections: Profiled to suit mullion sections. 

I. Insulating Glass: Sealed double pane units conforming to requirements in Section 08800 
- Glazing. 

1. Outer Pane: Green-Blue tinted Low E float glass 
2. Inner Pane: Clear float glass 
3. Pane Thickness: Minimum 1/4 inch thick. Determined by size or wind and 

suction loads 
4. Minimum Total Unit Thickness: 1 inch 
5. Glazing Materials: Manufacturer’s standard conforming with requirements 

specified in Section 08800 - Glazing. 

J. Hardware: 
1. Sash lock: Lever handle with cam lock.  

K. Sills: Extruded aluminum; sloped for positive wash; fit under sash beyond wall face; one 
piece full width of opening jamb angles to terminate sill end. 

L. Sub-Sills: Extruded aluminum; sloped for positive wash; fit under sash to Project 
beyond wall face; one piece full width of opening. 

M. Operable Sash Weather Stripping: Resilient plastic; permanently resilient, profiled to 
effect weather seal. 

N. Insect Screen Frame: Extruded aluminum frame of rectangular sections; fit with 
adjustable hardware; nominal size similar to operable glazed unit. 

O. Insect Screens: Shall be aluminum, natural color to match frame. 

P. Receptor system:  head and jamb – two piece snap together receptor system. 

2.3 ACCESSORIES 

A. Fasteners and Anchors: Stainless steel. 

B. Bituminous Paint: Fibered asphaltic type. 
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C. Limit Stops: Resilient rubber. 

2.4 FABRICATION 

A. Fabricate components with minimum clearances and shim spacing around perimeter of 
assembly, yet enabling installation and dynamic movement of perimeter seal. 

B. Accurately fit and secure joints and corners. Make joints flush, hairline, and 
weatherproof. 

C. Prepare components to receive anchor devices. Fabricate anchors. 

D. Arrange fasteners and attachments to ensure concealment from view. 

E. Prepare components with internal reinforcement for operating hardware. 

F. Furnish internal reinforcement in mullions with galvanized steel members to maintain 
rigidity. 

G. Permit internal drainage weep holes and channels to migrate moisture to exterior. 
Furnish internal drainage of glazing spaces to exterior through weep holes. 

H. Assemble insect screen frame, miter and reinforce frame corners. Fit mesh taut into 
frame and secure. Fit frame with four spring loaded stainless steel pin retainers. 

I. Double weatherstrip operable units. 

J. Factory glaze window units. Install glass in accordance with Section 08800, to glazing 
method required to achieve performance criteria. 

2.5 SHOP FINISHING 

A. Finish Coatings: Conform to AAMA 611. 

B. Clear Anodized Aluminum Surfaces: AA-M12C22A41 non-specular as fabricated 
mechanical finish, medium matte chemical finish, and Architectural Class I 0.7 mils 
clear anodized coating. 

C. Locks, Operators, and Exposed Hardware: Baked Enameled to color as selected by 
Architect. 

D. Pull Handles: Baked enamel color as selected by Architect. 

E. Screens: Natural aluminum color. 

F. Apply coat of bituminous paint on concealed aluminum surfaces in contact with 
cementitious or dissimilar materials. 

Texas Department of Transportation Aluminum Windows 
Facilities Management 08520 - 7 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 
 

 
G. Concealed Steel Items: Galvanized in accordance with ASTM A123/A123M to 

thickness Grade 85, 2.0 oz/sq ft. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify wall openings and adjoining air and vapor seal materials are ready to receive 
Work of this section. 

3.2 INSTALLATION 

A. Install windows in accordance with Manufacturer’s recommendations and shop 
drawings with skilled craftspeople.  

B. Attach window frame and shims to perimeter opening to accommodate construction 
tolerances and other irregularities. 

C. Align window plumb and level, free of warp or twist. Maintain dimensional tolerances 
and alignment with adjacent Work. 

D. Install sill and sill end angles. 

E. Set sill members in bed of sealant or with gaskets, for weathertight construction. 

F. Install windows and components to drain condensation, water penetrating joints, and 
moisture migrating within windows to the exterior. 

G. Separate aluminum and other corrodible surfaces from sources of corrosion or 
electrolytic action at points of contact with other materials. 

H. Install thermal isolation where components penetrate or disrupt building insulation. Pack 
fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of 
thermal barrier. 

I. Coordinate attachment and seal of perimeter air barrier and vapor retarder materials. 

J. Install operating hardware. 

3.3 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Variation from Level or Plumb: 1/16 inches every 3 ft non-cumulative or 1/8 
inches per 10 ft, whichever is less. 
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3.4 ADJUSTING 

A. Section 01700 - Execution Requirements: Testing, adjusting, and balancing. 

B. Adjust hardware for smooth operation and secure weathertight closure. 

3.5 CLEANING 

A. Section 01700 - Execution Requirements: Final cleaning. 

B. Remove protective material from factory finished aluminum surfaces. 

C. Wash surfaces by method recommended and acceptable to sealant and window 
Manufacturer; rinse and wipe surfaces clean. 

D. Remove excess sealant by moderate use of mineral spirits or other solvent acceptable to 
sealant and window Manufacturer. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain window operating system.   

 

END OF SECTION 
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SECTION 08710 
DOOR HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes hardware for wood, steel and aluminum doors. 
1. Provide door locksets, closures, exit devices, wall & floor stops, hinges, plate 

protection, gaskets, weather-stripping, seals, and thresholds. 

B. Related Sections: 
1. Section 08110 - Standard Steel Doors 
2. Section 08115 - Standard Steel Frames 
3. Section 08212 - Flush Wood Doors 
4. Section 08333 - Overhead Coiling Doors: Lockable coiling doors 
5. Section 08410 - Aluminum Storefronts: Door hardware. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI A156.1 - Butts and Hinges 
2. ANSI A156.2 - Bored and Preassembled Locks and Latches 
3. ANSI A156.3 - Exit Devices 
4. ANSI A156.4 - Door Controls - Closures 
5. ANSI A156.5 - Auxiliary Locks and Associated Products 
6. ANSI A156.6 - Architectural Door Trim 
7. ANSI A156.7 - Template Hinge Dimensions 
8. ANSI A156.8 - Door Controls - Overhead Holders 
9. ANSI A156.12 - Interconnected Locks and Latches 
10. ANSI A156.13 - Mortise Locks and Latches 
11. ANSI A156.15 - Closer Holder Release Devices 
12. ANSI A156.16 - Auxiliary Hardware 
13. ANSI A156.18 - Materials and Finishes 
14. ANSI A156 - Complete Set of 24 BHMA Standards (A156 Series) with Binder. 

B. Builders Hardware Manufacturers Association: 
1. BHMA Directory of Certified Products. 

C. National Fire Protection Association: 
1. NFPA 80 - Standard for Fire Doors, Fire Windows 
2. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies. 

D. Underwriters Laboratories Inc.: 
1. UL 10B - Fire Tests of Door Assemblies 
2. UL 305 - Panic Hardware 
3. UL - Building Materials Directory. 

E. Intertek Testing Services (Warnock Hersey Listed): 
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1. WH - Certification Listings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Fire Rated Openings: Provide door hardware listed by UL or Intertek Testing Services 
(Warnock Hersey Listed), or other testing laboratory approved by applicable authorities. 
1. Hardware: Tested in accordance with NFPA 252. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Product Data:  Include installation details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

C. Door Hardware Schedule:  Prepared by or under the supervision of supplier, detailing 
fabrication and assembly of door hardware, as well as procedures and diagrams.  
Coordinate the final Door Hardware Schedule with doors, frames, and related work to 
ensure proper size, thickness, hand, function, and finish of door hardware. 
1. Format:  Comply with scheduling sequence and vertical format in DHI's 

"Sequence and Format for the Hardware Schedule." 
2. Organization:  Organize the Door Hardware Schedule into door hardware sets 

indicating complete designations of every item required for each door or opening. 
a. Organize door hardware sets in same order as in the Door Hardware 

Schedule at the end of Part 3. 
3. Content:  Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware 
item 

b. Manufacturer of each item 
c. Fastenings and other pertinent information 
d. Location of each door hardware set, cross-referenced to Drawings, both 

on floor plans and in door and frame schedule 
e. Explanation of abbreviations, symbols, and codes contained in schedule 
f. Mounting locations for door hardware 
g. Door and frame sizes and materials. 

D. Keying Schedule:  Prepared by or under the supervision of supplier, detailing Owner's 
final keying instructions for locks.  Include schematic keying diagram and index each key 
set to unique door designations. 

E. Warranties:  Special warranties specified in this Section. 

F. Manufacturer's Installation Instructions: Submit special procedures, and perimeter 
conditions requiring special attention. 

1.5 CLOSEOUT SUBMITTALS 

A. Section 01710 – Project Closeout: Closeout procedures. 
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B. Operation and Maintenance Data: Submit data on operating hardware, lubrication 
requirements, and inspection procedures related to preventative maintenance. 

C. Keys: Deliver with identifying tags to Owner by security shipment direct from hardware 
supplier. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced Installer who has completed door hardware 
similar in material, design, and extent to that indicated for this Project and whose work 
has resulted in construction with a record of successful in-service performance. 

B. Supplier Qualifications:  Door hardware supplier with warehousing facilities in Project's 
vicinity and who is or employs a qualified Architectural Hardware Consultant, available 
during the course of the Work to consult with Contractor, Architect, and Owner about 
door hardware and keying. 
1. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 

C. Architectural Hardware Consultant Qualifications:  A person who is currently certified by 
the Door and Hardware Institute as an Architectural Hardware Consultant and who is 
experienced in providing consulting services for door hardware installations that are 
comparable in material, design, and extent to that indicated for this Project. 

D. Source Limitations:  Obtain each type and variety of door hardware from a single 
Manufacturer, unless otherwise indicated. 

E. Regulatory Requirements:  Comply with provisions of the following: 
1. Where indicated to comply with accessibility requirements, comply with 

Americans with Disabilities Act (ADA), "Accessibility Guidelines for Buildings 
and Facilities (ADAAG),"as follows: 
a. Handles, Pulls, Latches, Locks, and other Operating Devices:  Shape that 

is easy to grasp with one hand and does not require tight grasping, tight 
pinching, or twisting of the wrist. 

b. Door Closers:  Comply with the following maximum opening-force 
requirements indicated: 
1) Interior Hinged Doors:  5 lbf applied perpendicular to door. 
2) Fire Doors:  Minimum opening force allowable by authorities 

having jurisdiction. 
c. Thresholds: Not more than 1/2 inch high.  Bevel raised thresholds with a 

slope of not more than 1:2. 
2. NFPA 101:  Comply with the following for means of egress doors: 

a. Latches, Locks, and Exit Devices:  Not more than 15 lbf to release the 
latch.  Locks shall not require the use of a key, tool, or special 
knowledge for operation. 

b. Door Closers:  Not more than 30 lbf to set door in motion and not more 
than 15 lbf to open door to minimum required width. 

c. Thresholds:  Not more than 1/2 inch high. 
3. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction. 
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F. Fire-Rated Door Assemblies:  Provide door hardware for assemblies complying with 
NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for fire ratings indicated, based on testing according to 
NFPA 252. 
1. Test Pressure:  Test at atmospheric pressure. 

G. Keying Conference:  Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Meetings."  Incorporate keying conference decisions into 
final keying schedule after reviewing door hardware keying system including, but not 
limited to, the following: 
1. Function of building, flow of traffic, purpose of each area, degree of security 

required, and plans for future expansion 
2. Preliminary key system schematic diagram 
3. Requirements for key control system 
4. Address for delivery of keys. 

H. Maintain one copy of each document on site. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

B. Hardware Supplier: Company specializing in supplying commercial door hardware with 
minimum three years documented experience. 

C. Hardware Supplier Personnel: Employ Architectural Hardware Consultant (AHC) to 
assist in work of this section. 

1.8 PRE-INSTALLATION MEETINGS 

A. Section 01300 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum two weeks prior to commencing work of this section with District 
Inspector. 

C. Include persons involved with installation of doors, frames, and hardware. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Package hardware items individually with necessary fasteners, instructions, and 
installation templates, when necessary; label and identify each package with door 
opening code to match hardware schedule. 

C. Deliver keys to Owner by hand delivery, registered mail or overnight package service. 

Texas Department of Transportation Door Hardware 
Facilities Management 08710 - 4 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 
 
 

1.10 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate Work with other directly affected sections involving manufacture or 
fabrication of internal reinforcement for door hardware and recessed items. 
1. Provide templates or actual hardware as required to ensure proper preparation of 

doors and frames. 

C. Sequence installation to accommodate required utility connections. 

D. Coordinate Owner's keying requirements during course of Work. 

1.11 WARRANTY 

A. Section 01700 - Execution Requirements: Product warranties and product bonds. 

B. General Warranty:  Special warranties specified in this Article shall not deprive Owner of 
other rights Owner may have under other provisions of the Contract Documents and shall 
be in addition to, and run concurrent with, other warranties made by Contractor under 
requirements of the Contract Documents. 

C. Special Warranty:  Written warranty, executed by Manufacturer agreeing to repair or 
replace components of door hardware that fail in materials or workmanship within 
specified warranty period.  Failures include, but are not limited to, the following: 
1. Structural failures including excessive deflection, cracking, or breakage 
2. Faulty operation of operators and door hardware 
3. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

D. Warranty Period: Three years from date of Substantial Completion, unless otherwise 
indicated. 

E. Warranty Period for Manual Closers: 10 years from date of Substantial Completion. 

1.12 MAINTENANCE MATERIALS 

A. Section 01700 - Execution Requirements: Maintenance materials. 

B. Furnish special wrenches and tools applicable for each different and for each special 
hardware component. 

C. Furnish maintenance tools and accessories supplied by hardware component 
Manufacturer. 

1.13 EXTRA MATERIALS 

A. Section 01700 - Execution Requirements: Spare parts and maintenance products. 

B. Furnish ten extra key lock cylinders for each master keyed group. 
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PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General:  Provide door hardware for each door to comply with requirements in this 
Section, door hardware sets indicated in door and frame schedule, and the Door 
Hardware Schedule at the end of Part 3. 
1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and 

products equivalent in function and comparable in quality to named products. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of door hardware are indicated in the Door Hardware Schedule at 
the end of Part 3.  Products are identified by using door hardware designations, as 
follows: 
1. Named Manufacturer's Products:  Product designation and Manufacturer are 

listed for each door hardware type required for the purpose of establishing 
minimum requirements.  Manufacturers' names are abbreviated in the Door 
Hardware Schedule. 

2.2 HINGES AND PIVOTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Hinges: 

a. Hager Companies (HA) 
b. Stanley Commercial Hardware; Div. of The Stanley Works (ST). 
c. McKinney MFG. CO. (McK) 

B. Quantity:  Provide the following, unless otherwise indicated: 
1. Two Hinges:  For doors with heights up to 60 inches 
2. Three Hinges:  For doors with heights 61 to 90 inches 
3. Four Hinges:  For doors with heights 91 to 120 inches 
4. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for 

every 30 inches of door height greater than 120 inches. 

C. Size:  Provide the following, unless otherwise indicated, with hinge widths sized for door 
thickness and clearances required: 

 
  Metal Thickness (inches)
Maximum Door Size 
(inches)

Hinge 
Height 
(inches)

Standard 
Weight

Heavy 
Weight

    
32 by 84 by 1-3/8 3-1/2 0.123 -
36 by 84 by 1-3/8 4 0.130 -
36 by 84 by 1-3/4 4-1/2 0.134 0.180
42 by 90 by 1-3/4 4-1/2 0.134 0.180
48 by 120 by 1-3/4 5 0.146 0.190
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D. Template Requirements:  Except for hinges and pivots to be installed entirely (both 
leaves) into wood doors, provide only template-produced units. 

E. Hinge Weight:  Unless otherwise indicated, provide the following: 
1. Entrance Doors:  Heavy-weight hinges 
2. Doors with Closers:  Antifriction-bearing hinges 
3. Interior Doors:  Standard-weight hinges. 

F. Hinge Base Metal:  Unless otherwise indicated, provide the following: 
1. Exterior Hinges: Stainless steel, with stainless-steel pin 
2. Interior Hinges: Brass, with stainless-steel pin 
3. Hinges for Fire-Rated Assemblies: Steel, with steel pin. 

G. Hinge Options:  Comply with the following where indicated in the Door Hardware 
Schedule or on Drawings: 
1. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a 

groove in hinge pin, prevents removal of pin while door is closed; for the 
following applications: 
a. Out swinging exterior doors 
b. Out swinging corridor doors with locks. 

2. Corners: Square. 

H. Fasteners:  Comply with the following: 
1. Machine Screws:  For metal doors and frames.  Install into drilled and tapped 

holes. 
2. Wood Screws:  For wood doors and frames. 
3. Threaded-to-the-Head Wood Screws:  For fire-rated wood doors. 
4. Screws:  Phillips flat-head screws; machine screws (drilled and tapped holes) for 

metal doors wood screws for wood doors and frames.  Finish screw heads to 
match surface of hinges. 

2.3 LOCKS AND LATCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Mechanical Locks and Latches: 

a. Yale, Inc. (YA). 
b. Corbin Russwin Architectural Hardware; Div. of Yale Security Inc. 

(CR). 

B. Lock Trim:  Comply with the following: 
1. Lever: Wrought, forged, or cast 
2. Escutcheon (Rose):  Wrought, forged, or cast 
3. Dummy Trim:  Match lever lock trim and escutcheons 
4. Lockset Designs:  Provide the lockset design designated below or, if sets are 

provided by another Manufacturer, provide designs that match those designated: 

Mortise Locks: Provide design indicated.  
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C. Lock Throw:  Comply with testing requirements for length of bolts to comply with 
labeled fire door requirements, and as follows: 
1. Bored Locks:  Minimum 1/2-inch latchbolt throw 
2. Mortise Locks:  Minimum 3/4-inch latchbolt throw 
3. Deadbolts:  Minimum 1-inch bolt throw. 

D. Backset:  2-3/4 inches, unless otherwise indicated. 

2.4 DOOR BOLTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Flush Bolts: (Where Applicable) 

a. Glynn-Johnson; an Ingersoll-Rand Company (GJ) 
b. Hager Companies (HA) 

B. Bolt Throw:  Comply with testing requirements for length of bolts to comply with labeled 
fire door requirements, and as follows: 
1. Mortise Flush Bolts:  Minimum 3/4-inch throw. 

2.5 CYLINDERS AND KEYING 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Cylinders:  Same Manufacturer as for locks and latches. 
2. Key Control Systems: 

a. Yale, Inc. (YA) 
b. Approved equal. 

B. Cylinders:  Manufacturer's standard tumbler type, constructed from brass or bronze, 
stainless steel, or nickel silver, and complying with the following: 
1. Number of Pins: Six 
2. Mortise Type:  Threaded cylinders with rings and straight- or clover-type cam. 

C. Permanent Cores:  Manufacturer's standard; finish face to match lockset; complying with 
the following: 
1. Interchangeable Cores:  Core insert, removable by use of a special key, and 

usable with other Manufacturers' cylinders. 

D. Construction Keying:  Comply with the following: 
1. Construction Cores:  Provide construction cores that are replaceable by 

permanent cores.  Provide 10 construction master keys. 
a. Replace construction cores with permanent cores, as directed by Owner. 

E. Keying System:  Unless otherwise indicated, provide a factory-registered keying system 
complying with the following requirements: 
1. Great-Grand Master Key System:  Cylinders are operated by a change key, a 

master key, a grand master key, and a great-grand master key. 

F. Keys:  Provide nickel-silver keys complying with the following: 
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1. Stamping:  Permanently inscribe each key with a visual key control number and 
include the following notation: 
a. Notation: "DO NOT DUPLICATE."  

2. Quantity:  In addition to three keys for each lock, provide the following: 
a. Cylinder Change Keys:  Five 
b. Master Keys:  Five 
c. Grand Master Keys:  Five 
d. Great-Grand Master Keys:  Five. 

G. Key Control System:  BHMA Grade 1 system, including key-holding hooks, labels, two 
sets of key tags with self-locking key holders, key-gathering envelopes, and temporary 
and permanent markers.  Contain system in metal cabinet with baked-enamel finish. 
1. Portable Cabinet:  Tray for mounting in file cabinet, equipped with key-holding 

panels, envelopes, and cross-index system. 
2. Capacity:  Able to hold keys for 150 percent of the number of locks. 
3. Cross-Index System:  Set up by key control Manufacturer, complying with the 

following: 
a. Card Index:  Furnish four sets of index cards for recording key 

information.  Include three receipt forms for each key-holding hook. 
b. Computer Software:  Furnish cross-index software for recording and 

reporting key-holder listings, tracking keys and lock and key history, and 
printing receipts for transactions.  Include instruction manual. 

2.6 STRIKES 

A. Strikes:  Provide Manufacturer's standard strike with strike box for each latch or lock 
bolt, with curved lip extended to protect frame, finished to match door hardware set, 
unless otherwise indicated, and as follows: 
1. Flat-Lip Strikes:  For locks with three-piece antifriction latchbolts, as 

recommended by Manufacturer. 

2.7 OPERATING TRIM 

A. Manufacturers:  Subject to compliance with requirements. 

B. Materials:  Fabricate from stainless steel, unless otherwise indicated. 

B. Push-Pull Design:  As indicated at the end of Part 3. 

2.8 CLOSERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Surface-Mounted Closers: 

a. Yale, Inc. (YA) 
b. Corbin Russwin Architectural Hardware (CR) 
c. LCN Closers; an Ingersoll-Rand Company (LCN). 

B. Size of Units:  Unless otherwise indicated, comply with Manufacturer's written 
recommendations for size of door closers depending on size of door, exposure to weather, 
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and anticipated frequency of use.  Provide factory-sized closers, adjustable to meet field 
conditions and requirements for opening force. 

2.9 PROTECTIVE TRIM UNITS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Metal Protective Trim Units: 

a. McKinney Mfg. Co. (McK) 
b. Hager Companies (HAG) 
c. Approved equal 

B. Materials:  Fabricate protection plates from the following: 
1. Stainless Steel:  0.050 inch thick; beveled top and 2 sides. 

C. Fasteners:  Provide Manufacturer's standard exposed fasteners for door trim units 
consisting of either machine or self-tapping screws. 

D. Furnish protection plates sized 1-1/2 inches less than door width on push side and 1/2 
inch less than door width on pull side, by height specified in Door Hardware Schedule. 

2.10 STOPS AND HOLDERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Hager Companies (HA) 
2. Approved equal. 

B. Standards:  Comply with the following: 
1. Stops and Bumpers:  BHMA A156.16 
2. Door Silencers:  BHMA A156.16. 

C. Stops and Bumpers:  BHMA Grade 1, unless Grade 2 is indicated. 

D. Combination Overhead Stops and Holders:  BHMA Grade 1, unless Grade 2 is indicated. 

E. Floor Stops:  For doors, unless wall or other type stops are scheduled or indicated.  Do 
not mount floor stops where they will impede traffic. 
1. Where floor or wall stops are not appropriate, provide overhead holders. 

F. Silencers for Metal Door Frames:  BHMA Grade 1; neoprene or rubber, minimum 
diameter 1/2 inch; fabricated for drilled-in application to frame. 

2.11 DOOR GASKETING 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Door Gasketing: 

a. National Guard (NG) 
b. Hager Companies (HA) 
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c. Pemko Manufacturing Co., Inc. (PEM) 
d. Approved equal. 

2. Door Bottoms: 
a. Hager Companies (HA) 
b. National Guard (NG) 
c. Pemko Manufacturing Co., Inc. (PEM) 
d. Approved equal. 

B. General:  Provide continuous weather-strip gasketing on exterior doors and provide 
smoke, light, or sound gasketing on interior doors where indicated or scheduled.  Provide 
noncorrosive fasteners for exterior applications and elsewhere as indicated. 
1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and 

frame. 
2. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door 

is closed. 

C. Air Leakage:  Not to exceed 0.50 cfm per foot of crack length for gasketing other than for 
smoke control, as tested according to ASTM E 283. 

D. Smoke-Labeled Gasketing:  Assemblies complying with NFPA 105 that are listed and 
labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, 
for smoke-control ratings indicated, based on testing according to UL 1784. 
1. Provide smoke-labeled gasketing on 20-minute-rated doors, fire rated labeled, 

and on smoke-labeled doors. 

E. Fire-Labeled Gasketing:  Assemblies complying with NFPA 80 that are listed and labeled 
by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire 
ratings indicated, based on testing according to UL 10B or NFPA 252. 

F. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strips 
are easily replaceable and readily available from stocks maintained by Manufacturer. 

G. Gasketing Materials:  Comply with ASTM D 2000 and AAMA 701/702. 

2.12 THRESHOLDS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Pemko Manufacturing Co., Inc. (PEM) 
2. National Guard (NG) 
3. Hager Companies (HA) 
4. Approved equal 

2.13 EXIT DEVICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Yale, Inc. (YA) 
2. Corbin Russwin Architectural Hardware(CR) 
3. Dorma (D) 
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B. Exit Devices: ANSI A156.3, Grade 1 rim type, with push pad, unless otherwise indicated. 
Furnish standard strikes with extended lips to protect trim from being marred by latch 
bolt verify type of cutouts provided in metal frames. 
1. Types: Suitable for doors requiring exit devices. 

2.14 MISCELLANEOUS DOOR HARDWARE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Hager Companies (HA) 
2. Yale, Inc. (YA) 
3. Approved equal. 

B. If needed, add requirements for access control devices, such as digital keypads, proximity 
sensors, switch devices, etc. 

2.15 FABRICATION 

A. Base Metals:  Produce door hardware units of base metal, fabricated by forming method 
indicated, using Manufacturer's standard metal alloy, composition, temper, and hardness.  
Furnish metals of a quality equal to or greater than that of specified door hardware units 
and BHMA A156.18 for finishes.  Do not furnish Manufacturer's standard materials or 
forming methods if different from specified standard. 

B. Fasteners:  Provide door hardware manufactured to comply with published templates 
generally prepared for machine, wood, and sheet metal screws.  Provide screws according 
to commercially recognized industry standards for application intended.  Provide Phillips 
flat-head screws with finished heads to match surface of door hardware, unless otherwise 
indicated. 
1. Concealed Fasteners:  For door hardware units that are exposed when door is 

closed, except for units already specified with concealed fasteners.  Do not use 
through bolts for installation where bolt head or nut on opposite face is exposed 
unless it is the only means of securely attaching the door hardware.  Where 
through bolts are used on hollow door and frame construction, provide sleeves 
for each through bolt. 

2. Steel Machine or Wood Screws:  For the following fire-rated applications: 
a. Mortise hinges to doors. 
b. Strike plates to frames. 
c. Closers to doors and frames. 

3. Steel Through Bolts:  For the following fire-rated applications, unless door 
blocking is provided: 
a. Surface hinges to doors. 
b. Closers to doors and frames. 
c. Surface-mounted exit devices. 

4. Spacers or Sex Bolts:  For through bolting of hollow metal doors. 
5. Fasteners for Wood Doors:  Comply with requirements of DHI WDHS.2, 

"Recommended Fasteners for Wood Doors." 
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2.16 FINISHES 

A. Standard:  Comply with BHMA A156.18. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces 
are acceptable if they are within one-half of the range of approved Samples.  Noticeable 
variations in the same piece are not acceptable.  Variations in appearance of other 
components are acceptable if they are within the range of approved Samples and are 
assembled or installed to minimize contrast. 

D. BHMA Designations:  Comply with base material and finish requirements indicated by 
the following: 
1. BHMA 626:  Satin chromium plated over nickel, over brass or bronze base metal 
2. BHMA 628:  Satin aluminum, clear anodized, over aluminum base metal 
3. BHMA 630:  Satin stainless steel, over stainless-steel base metal 
4. BHMA 652:  Satin chromium plated over nickel, over steel base metal 
5. BHMA 689:  Aluminum painted, over any base metal. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor 
construction, and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Steel Doors and Frames:  Comply with DHI A115 series. 
1. Surface-Applied Door Hardware:  Drill and tap doors and frames according to 

SDI 107. 

B. Wood Doors:  Comply with DHI A115-W series. 

3.3 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights indicated in following 
applicable publications, unless specifically indicated or required to comply with 
governing regulations: 
1. Standard Steel Doors and Frames:  DHI's "Recommended Locations for 

Architectural Hardware for Standard Steel Doors and Frames" 
2. Custom Steel Doors and Frames:  DHI's "Recommended Locations for Builders' 

Hardware for Custom Steel Doors and Frames" 

Texas Department of Transportation Door Hardware 
Facilities Management 08710 - 13 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 
 
 

3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural 
Hardware for Wood Flush Doors." 

B. Install each door hardware item to comply with Manufacturer's written instructions.  
Where cutting and fitting are required to install door hardware onto or into surfaces that 
are later to be painted or finished in another way, coordinate removal, storage, and 
reinstallation of surface protective trim units with finishing work specified in Division 9 
Sections.  Do not install surface-mounted items until finishes have been completed on 
substrates involved. 
1. Set units level, plumb, and true to line and location.  Adjust and reinforce 

attachment substrates as necessary for proper installation and operation. 
2. Drill and countersink units that are not factory prepared for anchorage fasteners.  

Space fasteners and anchors according to industry standards. 

C. Key Control System:  Place keys on markers and hooks in key control system cabinet, as 
determined by final keying schedule. 

D. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant 
complying with requirements specified in Division 7 Section "Joint Sealants." 

3.4 ADJUSTING 

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each 
door to ensure proper operation or function of every unit.  Replace units that cannot be 
adjusted to operate as intended.  Adjust door control devices to compensate for final 
operation of heating and ventilating equipment and to comply with referenced 
accessibility requirements. 
1. Door Closers:  Adjust sweep period so that, from an open position of 70 degrees, 

the door will take at least 3 seconds to move to a point 3 inches from the latch, 
measured to the leading edge of the door. 

2. All door hardware shall fully comply with the latest version of Texas 
Accessibility Standards (TAS) of the Architectural Barriers Act, Article 9102, 
Texas Civil Statutes. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure door hardware is without 
damage or deterioration at time of Substantial Completion. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain door hardware and door hardware finishes. 
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3.7 DOOR HARDWARE SCHEDULE 
 

HW-1 Doors 105, 112B 
 
3 ea.  Hinges TA2314 4.5 x 4.5 (NRP) McK US32D 
1 ea. Exit Device 7100-36 x MO626Fx630x1193-6-E1R YA 630 
1 ea. Exit Device Trim Classroom Cylinder Controls T-Piece YA 630  
1 ea. Closer 3501 YA 689 
1 ea. Threshold 896V-36” NG ALUM 
1 ea. Protection Plate KP50-10” X 34” Stainless Steel McK US32D 
1 ea. Door Bottom 777 S HA MIL 
1 ea. Floor Stop  259 F HA US26D 
1 set Weatherstrip 160VA – 1pc@36”;  2pc@84” NG ALUM 
 
HW-2 Doors 116D, 117E 
 
6 ea. Hinges TA2314 4.5 x 4.5 (NRP) McK US32D 
1 ea. Storeroom Lock MO 5305LN 1210 6 E1R YA 626 
1 ea. Closer 3501 YA 689 
1 set Weatherstrip 160VA – 1pc@36”;  2pc@84” NG ALUM 
1 ea. Floor Stop  259 F HA US26D 
1 ea. Protection Plate KP50-10” X 34” Stainless Steel McK US32D 
 
HW-3 Doors 116A, 117A, 117D, 119A, 119D 

3 ea. Hinges TA2314 4.5 x 4.5 (NRP) McK US32D 
1 ea. Dorm Lock MOE8822FL 2196 YA  626 
1 ea. Closer 3501 YA 689 
1 ea. Threshold 425SIA – 36” NG ALUM 
1 ea. Protection Plate KP50-10” X 34” Stainless Steel McK US32D 
1 ea. Door Bottom 777 S HA MIL 
1 ea. Floor Stop  259 F HA US26D 
1 set Weatherstrip 160VA – 1pc@36”;  2pc@84” NG ALUM 
 
HW-4 Doors 113, 114, 115 
 
3 ea. Full Mort Hinge TA2714   4.5 x 4.5 McK US26D 
1 ea. Storeroom Lock MO 5305LN 1210 6 E1R YA 626 
1 ea. Closer 3501 YA 689 
1 set Weatherstrip 2525B-17’ NG BR 
1 ea. Floor Stop  259 F HA US26D 
 
HW-5 Door 111 
 
3 ea. Full Mort Hinge TA2714   4.5 x 4.5 NRP McK US26D 
1 ea. Classroom Lock MO 5308LN 1210 6 E1R YA 626 
1 ea. Closer 3501 YA 689 
1 set Weatherstrip 2525B-17’ NG BR 
1 ea. Floor Stop  259 F HA US26D 
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HW-6 Doors 112A 
 
3 ea. Full Mort Hinges TA2714   4.5 x 4.5 McK US26D 
1 ea. Passage Latch MO 5301LN  YA 626 
1 ea. Wall Stop  236W HA US26D 
1 ea. Closer 3501 YA 689 
1 set Weatherstrip 2525B-17’ NG BR 
1 ea. Protection Plate KP50-10” X 34” Stainless Steel McK US32D 
 
HW-7 Doors 102,103,104 
 
3 ea. Full Mort Hinges TA2714   4.5 x 4.5 McK US26D 
1 ea. Office Lock MO 5307LN 1210 6 E1R YA 626 
1 set Weatherstrip 2525B-17’ NG BR 
1 ea. Wall Stop  236 W HA US26D 
 
HW-8 Doors 107, 109A, 110 
 
3 ea. Full Mort Hinges TA2714   4.5 x 4.5 McK US26D 
1 ea. Pull Handle 33E 4” x 16”  HA US32D 
1 ea. Push Plate 30S 4” x 16” HA US32D 
1 ea. Wall Stop  236 W HA US26D 
1 ea. Closer 3501 YA 689 
1 set Weatherstrip 2525B-17’ NG BR 
1 ea. Protection Plate KP50-10” X 34” Stainless Steel McK US32D 
 
HW-9 Doors 118, 121A, 123 
 
3 ea. Hinge TA2714   4.5 x 4.5 (NRP) McK US26D 
1 ea. Storeroom Lock MO 5305LN 1210 6 E1R YA 626 
1 ea. Closer 3501 YA 689 
1 set Weatherstrip 2525B-17’ NG BR 
1 ea. Floor Stop  259 F HA US26D 
 
HW-10 Doors 109B 
 
3 ea. Full Mort Hinge TA2714   4.5 x 4.5 McK US26D 
1 ea. Privacy Lock MO 5302LN YA 626 
1 ea. Closer 3501 YA 689 
1 set Weatherstrip 2525B-17’ NG BR 
1 ea. Wall Stop  236W HA US26D 
 
HW-10 Door 101:   Storefront door & frame 
 
1 ea. Threshold 896 V-36” NG Alum 
1 ea. Mortise Cylinder 2196 E1R YA US26D 

Remainder of Hardware by Storefront Door Supplier. 
1 each deadlock  
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1 each door closers  
1 each doorstop  
1 each push bar,  
1 each door pull,  
1 each bottom rail weather-stripping 
1 each panic hardware 
 

 
HW-11 Doors 116B, 116C, 117B, 117C, 119B, 119C, 119E, 119F, 121B 
 
1 ea. Mortise cylinder 2196E1R YA US26D 

Remainder of Hardware by Door Supplier. 
 

 
 
 

END OF SECTION 
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SECTION 08800 
GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes glass glazing for metal frames, doors, and windows. 
1. Glass glazing materials and installation requirements are included in this section 

for other sections referencing this section. 

B. Related Sections: 
1. Section 07900 - Joint Sealers: Sealant and back-up material other than glazing 

sealants 
2. Section 08110 - Standard Steel Doors: Glazed doors 
3. Section 08212 - Flush Wood Doors: Glazed doors 
4. Section 08410 - Metal-Framed Storefronts 
5. Section 08520 - Aluminum Windows: Glazed windows. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI Z97.1 - Safety Glazing Materials Used in Buildings Safety. 

B. American Society of Civil Engineers: 
1. ASCE 7 - Minimum Design Loads for Buildings and Other Structures. 

C. ASTM International: 
1. ASTM C570 - Standard Specification for Oil- and Resin-Base Caulking 

Compound for Building Construction 
2. ASTM C669 - Standard Specification for Glazing Compounds for Back Bedding 

and Face Glazing of Metal Sash 
3. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal 

Gaskets, Setting Blocks, and Spacers 
4. ASTM C920 - Standard Specification for Elastomeric Joint Sealants 
5. ASTM C1036 - Standard Specification for Flat Glass 
6. ASTM C1048 - Standard Specification for Heat-Treated Flat Glass-Kind HS, 

Kind FT Coated and Uncoated Glass 
7. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass. 
8. ASTM C1193 - Standard Guide for Use of Joint Sealants 
9. ASTM D4802 - Standard Specification for Poly (Methyl Methacrylate) Acrylic 

Plastic Sheet 
10. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne 

Sound Transmission Loss of Building Partitions and Elements 
11. ASTM E330 - Standard Test Method for Structural Performance of Exterior 

Windows, Curtain Walls, and Doors By Uniform Static Air Pressure Difference 
12. ASTM E546 - Standard Test Method for Frost Point of Sealed Insulating Glass 

Units 
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13. ASTM E576 - Standard Test Method for Frost Point of Sealed Insulating Glass 
Units in the Vertical Position 

14. ASTM E773 - Standard Test Methods for Seal Durability of Sealed Insulating 
Glass Units 

15. ASTM E774 - Standard Specification for Sealed Insulating Glass Units 
16. ASTM E1425 - Standard Practice for Determining the Acoustical Performance of 

Exterior Windows and Doors. 

D. Glass Association of North America: 
1. GANA - FGMA Sealant Manual 
2. GANA - Glazing Manual 
3. GANA - Laminated Glass Design Guide. 

E. National Fire Protection Association: 
1. NFPA 80 - Standard for Fire Doors, Fire Windows. 

F. Underwriters Laboratories Inc.: 
1. UL - Building Materials Directory. 

1.3 PERFORMANCE REQUIREMENTS 

A. Provide glass and glazing materials for continuity of building enclosure vapor retarder 
and air barrier: 

1. In conjunction with materials described in Section 07900. 
2. To utilize inner pane of multiple pane sealed units for continuity of air barrier 

and vapor retarder seal. 
3. To maintain continuous air barrier and vapor retarder throughout glazed 

assembly from glass pane to heel bead of glazing sealant. 

B. Size glass to withstand dead loads and positive and negative live loads acting normal to 
plane of glass as calculated in accordance with applicable code, as measured in 
accordance with ASTM E330 and as calculated in accordance with ASCE 7 - 
Calculation of Wind Loads. 

1. Not less than wind loads applicable to Project as required by ASCE 7 "Minimum 
Design Loads for Buildings and Other Structures":   

2. Design per local code requirements for wind loads. 

C. Limit glass deflection to 1/200 or flexure limit of glass with full recovery of glazing 
materials, whichever is less. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Product Data: 
1. Glass: Provide structural, physical and environmental characteristics, size 

limitations, special handling or installation requirements. 
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2. Glazing Sealants, Compounds and Accessories: Provide chemical, functional, 
and environmental characteristics, limitations, special application requirements. 
Identify available colors where exposed. 

C. Samples: 
1. Glass: Submit two samples 12 x 12 inch in size, illustrating each glass units, 

coloration. 
2. Glazing Materials: Submit 6 inch long bead of glazing sealant and gaskets, color 

as selected. 

D. Certificates: Certify products meet or exceed specified requirements. 

E. Manufacturer's Certificate: Certify sealed insulated glass, meets or exceeds specified 
requirements. 

F. Qualification Data:  For Installers. 

G. Product Test Reports:  For each of the following types of glazing products: 
1. Tinted float glass 
2. Coated float glass 
3. Insulating glass 
4. Glazing gaskets. 

H. Warranties:  Special warranties specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with GANA Glazing Manual, GANA Sealant Manual, for 
glazing installation methods. 

B. Installer Qualifications:  An experienced Installer who has completed glazing similar in 
material, design, and extent to that indicated for this Project; whose work has resulted in 
glass installations with a record of successful in-service performance; and who employs 
glass Installers for this Project who are certified under the National Glass Association's 
Certified Glass Installer Program. 

C. Source Limitations for Glazing Accessories:  Obtain glazing accessories through one 
source from a single Manufacturer for each product and installation method indicated. 

D. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at 
least one component lite of units with appropriate certification label of the following 
testing and inspecting agency: 

1. Insulating Glass Certification Council. 

E. Maintain one copy of each document on site. 
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1.6 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience approved by Manufacturer. 

1.7 PRE-INSTALLATION MEETING 

A. Section 01300 - Administrative Requirements: Preinstallation meeting. 

B. Convene minimum one week before starting Work of this section. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials according to Manufacturer's written instructions and as needed 
to prevent damage to glass and glazing materials from condensation, temperature 
changes, direct exposure to sun, or other causes. 

B. For insulating-glass units that will be exposed to substantial altitude changes, comply 
with insulating-glass Manufacturer's written recommendations for venting and sealing to 
avoid hermetic seal ruptures. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements. 

B. Do not install glazing when ambient temperature is less than 50 degrees F. 

C. Environmental Limitations:  Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material Manufacturers 
and when glazing channel substrates are wet from rain, frost, condensation, or other 
causes. 

D. Maintain minimum ambient temperature before, during and 24 hours after installation of 
glazing compounds. 

1.10 WARRANTY 

A. Section 01700 - Execution Requirements: Product warranties and product bonds. 

B. Furnish ten year warranty to include coverage for sealed glass units from seal failure, 
interpane dusting or misting, and replacement of same. 

C. Furnish ten year warranty to include coverage for delamination of laminated glass and 
replacement of same. 

1.11 EXTRA MATERIALS 

A. Section 01700 - Execution Requirements: Spare parts and maintenance products. 
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B. Supply two of each insulated glass units for windows. 

PART 2 - PRODUCTS 

2.1 GLAZING 

A. Manufacturers: 
1. Substitutions: Section 01600 - Product Requirements. 

B. Sealed Insulating Glass Manufacturers: 
1. Substitutions: Section 01600 - Product Requirements. 

2.2 COMPONENTS 

A. Flat Glass (Type FG): Minimum 1/4 inch unless otherwise indicated. 
1. Clear Float Glass (Type FG-CF): ASTM C1036, Type 1 transparent flat, Class 1 

clear, Quality q3 glazing select 
2. Clear Heat Strengthened Glass (Type FG-CH): ASTM C1048, Kind HS, heat 

strengthened, Condition A uncoated, Type 1 transparent flat, Class 1 clear, 
Quality q3 glazing select 

3. Tinted Float Glass (Type FG-TF): ASTM C1036, Type 1 transparent flat, Class 2 
tinted heat-absorbing and light reducing, Quality q3 glazing select 

4. Tinted Heat Strengthen Glass (Type FG-TH): ASTM C1048, Kind HS heat 
strengthened, Condition A uncoated, Type 1 transparent flat, Class 2 tinted heat-
absorbing and light reducing, Quality q3 glazing select 

5. Low E Clear Float Glass (Type FG-EC): Clear float glass Type FG-CF, with low 
emissivity coating on inner surface 

6. Low E Clear Heat Strengthened Glass (Type FG-EHC): Clear heat strengthened 
glass Type FG-CH, with low emissivity coating on inner Number 2 surface 

7. Low E Tinted Heat Strengthened Glass (Type FG-EHT): Tinted heat 
strengthened glass Type FG-TH, with low emissivity coating on inner surface. 

B. Safety Glass (Type SG): Conform to ANSI Z97.1, minimum thickness 1/4 inch unless 
otherwise indicated. 

1. Clear Tempered Glass (Type SG-CT): ASTM C1048, Kind FT Fully tempered, 
Condition A, uncoated, Type 1 transparent flat, Class 1 clear, Quality q3 glazing 
select 

2. Tinted Tempered Glass (Type FG-TT): ASTM C1048, Kind FT Fully tempered, 
Condition A, uncoated, Type 1 transparent flat, Class 2 tinted heat-absorbing and 
light reducing, Quality q3 glazing select 
a. Tint: Blue-Green. 

C. Fire Resistive Glass (Type FRG): Glazing materials to by types approved for use with 
specified materials in fire rated applications. Minimum 1/4 inch thick unless otherwise 
indicated. 

1. Fire-Resistive Gel-Filled Safety Glazing (Type FRG-GC): Transparent fire-
resistive safety glazing. 
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a. Fire Rating: 20 minute rating as listed in UL Building Materials 
Directory and approved by applicable authorities 

b. Thickness: Manufacturer’s standard for applications indicated 
c. Safety Glazing: Comply with ANSI Z97.1. 

D. Solar-Control Low-E Insulating-Glass Units IG-1: 
1. Basis-of-Design Product:  Sungate 500(3) Low-E Glass Azuria by PPG 

Industries, Inc. or approved equivalent: 
a. Overall Unit Thickness and Thickness of Each Lite: 1inch total with ¼” 

inch lite 
b. Interspace Content:  Dry Hermetic Air 
c. Outdoor Lite:  Azuria Class 2 (tinted) float glass by PPG Industries, Inc. 

1) Tint Color:  "Sungate" (Blue-Green) 
2) Kind HS (heat strengthened) of Kind FT (fully tempered). 

d. Indoor Lite:  Class 1 (clear) float glass. 
1) Annealed or Kind FT (fully tempered). 

2. Low-E Coating:  Sputtered on third surface 
3. Visible Light Transmittance:  57 percent 
4. Winter Nighttime U-Factor:  0.35  
5. Summer Daytime U-Factor:  0.35  
6. Solar Heat Gain Coefficient:  0.46  
7. Outdoor Visible Reflectance:  12 percent  
8. Shading Coefficient: 0.40 
9. Insulated Glass Unit Edge Seal Construction: Aluminum, bent and soldered 

corners 
10. Spacer Specifications:  Manufacturer's standard spacer material and construction 

complying with the following requirements: 
a. Spacer Material:  Aluminum with mill or clear anodic finish 
b. Desiccant:  Molecular sieve or silica gel, or blend of both 
c. Corner Construction:  Manufacturer's standard corner construction. 

2.3 ACCESSORIES 

A. Elastomeric Glazing Sealants: Materials compatible with adjacent materials including 
glass, insulating glass seals, and glazing channels. 

1. Silicone Glazing Sealant: ASTM C920, Type S, Grade NS, Class and Use 
suitable for glazing application indicated; single component; solvent curing; 
capable of water immersion without loss of properties; non-bleeding, non-
staining, cured Shore A hardness of 15 to 25. 
a. Color: As Selected from Manufacturers’ standard 
b. Structural Silicone: Furnish high-modulus structural silicone glazing 

materials where sealant bonds glass to substrate. 
2. Polysulfide Glazing Sealant: ASTM C920, Type M, Grade NS, Class and Use 

suitable for glazing application indicated; two component; chemical curing, non-
sagging type; cured Shore A hardness of 15 to 25. 
a. Color: As Selected from Manufacturers’ standard. 

3. Polyurethane Glazing Sealant: ASTM C920, Type S, Grade NS, Class and Use 
suitable for glazing application indicated; single component, chemical curing, 
non-staining, non-bleeding, Shore A Hardness Range 20 to 35. 
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a. Color: As Selected from Manufacturers’ standard. 
4. Acrylic Sealant: ASTM C920, Type S, Grade NS, Class and Use suitable for 

glazing application indicated; single component, solvent curing, non-bleeding; 
cured Shore A hardness of 15 to 25. 
a. Color: As Selected from Manufacturers standard 

B. Glazing Gaskets: ASTM C864, resilient neoprene, silicone, polyvinyl chloride extruded 
shape to suit glazing channel retaining slot. 

1. Type: per glass Manufacturer recommendation 
2. Color: As Selected from Manufacturers standard. 

C. Pre-Formed Glazing Tape: Size to suit application. 
1. Preformed butyl compound with integral resilient tube spacing device; 10 to 15 

Shore A durometer hardness; coiled on release paper; black color. 
a. Type: per glass Manufacturer recommendation 
b. Butyl Corner Sealant: ASTM C920 single component non-skinning butyl 

compatible with glazing tape; color to match tape. 
2. Glazing Tape: Closed cell polyvinyl chloride foam, coiled on release paper over 

adhesive on two sides, maximum water absorption by volume of 2 percent, 
designed for compression of 25 percent to effect an air barrier and vapor retarder 
seal. 
a. Type: per glass Manufacturer recommendation. 

D. Setting Blocks: ASTM C864, EPDM, 80 to 90 Shore A durometer hardness, length of 
0.1 inch for each square foot of glazing or minimum 4 inch  x width of glazing rabbet 
space minus 1/16 inch x height to suit glazing method and pane weight and area. 

E. Spacer Shims: ASTM C864, Neoprene, 50 to 60 Shore A durometer hardness, minimum 
3 inch long x one half the height of glazing stop x thickness to suit application , self 
adhesive on one face. 

F. Plastic Film: Low emissivity film. 

2.4 SOURCE QUALITY CONTROL AND TESTS 

A. Provide analysis of glass to Section 01400. 

B. Provide shop inspection for safety and insulated glass. 

C. Comply with ANSI Z97.1, ASTM E773, ASTM E546, and ASTM E576. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify openings for glazing are correctly sized and within acceptable tolerance. 
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C. Verify surfaces of glazing channels or recesses are clean, free of obstructions impeding 
moisture movement, weeps are clear, and ready to receive glazing. 

D. Examine framing glazing, with Installer present, for compliance with the following: 
1. Manufacturing and installation tolerances, including those for size, squareness, 

and offsets at corners 
2. Presence and functioning of weep system 
3. Minimum required face or edge clearances 
4. Effective sealing between joints of glass-framing members. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean contact surfaces with solvent and wipe dry. 

B. Seal porous glazing channels or recesses with substrate compatible primer or sealer. 

C. Prime surfaces scheduled to receive sealant. 

3.3 INSTALLATION GLAZING, GENERAL 

A. Perform installation in accordance with GANA Glazing Manual. 
1. Glazing Sealants: Comply with ASTM C1193. 
2. Fire Rated Openings: Comply with NFPA 80 

B. Comply with combined written instructions of Manufacturers of glass, sealants, gaskets, 
and other glazing materials, unless more stringent requirements are indicated, including 
those in referenced glazing publications. 

C. Glazing channel dimensions, provide necessary bite on glass, minimum edge and face 
clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as 
required by Project conditions during installation. 

D. Protect glass edges from damage during handling and installation.  Remove damaged 
glass from Project site and legally dispose of off Project site.  Damaged glass is glass 
with edge damage or other imperfections that, when installed, could weaken glass and 
impair performance and appearance. 

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass Manufacturer.  Set blocks in thin course 
of compatible sealant suitable for heel bead. 

F. Do not exceed edge pressures stipulated by glass Manufacturers for installing glass lites. 

G. Provide spacers for glass lites where length plus width is larger than 50 inches as 
follows: 

1. Locate spacers directly opposite each other on both inside and outside faces of 
glass.  Install correct size and spacing to preserve required face clearances, unless 
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gaskets and glazing tapes are used that have demonstrated ability to maintain 
required face clearances and to comply with system performance requirements. 

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to 
sealant width.  With glazing tape, use thickness slightly less than final 
compressed thickness of tape. 

H. Provide edge blocking where indicated or needed to prevent glass lites from moving 
sideways in glazing channel, as recommended in writing by glass Manufacturer and 
according to requirements in referenced glazing publications. 

I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 

J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or 
gasket on opposite side, provide adequate anchorage so gasket cannot walk out when 
installation is subjected to movement. 

K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner 
recommended by gasket Manufacturer to prevent corners from pulling away; seal corner 
joints and butt joints with sealant recommended by gasket Manufacturer. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are 
flush with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch 
tapes to make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  
Cover horizontal framing joints by applying tapes to jambs and then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not 
lapped.  Seal joints in tapes with compatible sealant approved by tape Manufacturer. 

E. Do not remove release paper from tape until just before each glazing unit is installed. 

F. Apply heel bead of elastomeric sealant where indicated. 

G. Center glass lites in openings on setting blocks and press firmly against tape by inserting 
dense compression gaskets formed and installed to lock in place against faces of 
removable stops.  Start gasket applications at corners and work toward centers of 
openings. 

H. Apply cap bead of elastomeric sealant over exposed edge of tape. 

 

Texas Department of Transportation Glazing 
Facilities Management 08800 - 9 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

3.5 GASKET GLAZING (DRY) 

A. Fabricate compression gaskets in lengths recommended by gasket Manufacturer to fit 
openings exactly, with allowance for stretch during installation. 

B. Center glass lites in openings on setting blocks and press firmly against soft 
compression gasket by inserting dense compression gaskets formed and installed to lock 
in place against faces of removable stops.  Start gasket applications at corners and work 
toward centers of openings.  Compress gaskets to produce a weathertight seal without 
developing bending stresses in glass.  Seal gasket joints with sealant recommended by 
gasket Manufacturer. 

C. Install gaskets so they protrude past face of glazing stops. 

3.6 FIELD QUALITY CONTROL 

A. Section 01400 - Quality Requirements: Testing and Inspection Services and 01700 - 
Execution Requirements: Testing, adjusting, and balancing. 

B. Monitor quality of glazing. 

3.7 CLEANING 

A. Section 01700 - Execution Requirements: Final cleaning. 

B. Remove glazing materials from finish surfaces. 

C. Remove labels after Work is complete. 

D. Clean glass and adjacent surfaces. 

3.8 PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01700 - Execution Requirements: Protecting installed construction. 

B. Protect exterior glass from damage immediately after installation by attaching crossed 
streamers to framing held away from glass.  Do not apply markers to glass surface.  
Remove nonpermanent labels, and clean surfaces. 

C. Protect glass from contact with contaminating substances resulting from construction 
operations. 

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is 
damaged from natural causes, accidents, and vandalism, during construction period. 

E. Wash glass on both exposed surfaces in each area of Project not more than four days 
before date scheduled for inspections that establish date of Substantial Completion.  
Wash glass as recommended in writing by glass Manufacturer. 
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3.9 SCHEDULE 

A. Glazing Schedule: 
1. Aluminum Windows: 1-inch (25-mm) thick insulating unit tinted glass. 
2. Storefront: 1-inch (25-mm) thick insulating unit, tinted tempered glass. 
3. Entrances: 1-inch (16-mm) thick insulating unit, tinted tempered glass. 
4. Mirrors: 1/4-inch (6-mm) plate glass. 
5. Doors: Tempered glass. 

 

END OF SECTION 
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SECTION 09111 
NON-LOAD-BEARING METAL FRAMING SYSTEM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes metal stud framing and accessories at interior and exterior locations. 

B. Related Sections: 
1. Section 05400 - Cold-Formed Metal Framing: Structural load bearing metal stud 

framing 
2. Section 06114 - Wood Blocking and Curbing: Rough wood blocking within stud 

framing 
3. Section 07260 - Vapor Retarders 
4. Section 07270 - Air Barriers 
5. Section 07213 - Batt Insulation: Insulation between framing members 
6. Section 09260 - Gypsum Board Assemblies: Metal studs for partitioning. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products 
2. ASTM A591/A591M - Standard Specification for Steel Sheet, Electrolytic Zinc-

Coated, for Light Coating Mass Applications 
3. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
4. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members 
5. ASTM C754 - Standard Specification for Installation of Steel Framing Members 

to Receive Screw-Attached Gypsum Panel Products 
6. ASTM C1002 - Standard Specification for Steel Drill Screws for the Application 

of Gypsum Panel Products or Metal Plaster Bases. 

B. National Association of Architectural Metal Manufacturers: 
1. NAAMM ML/SFA 540 - Lightweight Steel Framing Systems Manual. 

C. SSPC: The Society for Protective Coatings: 
1. SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic). 

1.3 SYSTEM DESCRIPTION 

A. Exterior Wall: Metal stud framing system infill, with exterior sheathing specified in 
Section 09260, batt insulation specified in Section 07213, interior gypsum board 
specified in Section 09260. 

B. Exterior Loads: Design and size components to withstand loads caused by positive and 
negative pressure of wind acting normal to plane of wall as calculated in accordance 
with building code. 

Texas Department of Transportation Non-Load-Bearing Metal Framing System 
Facilities Management 09111 - 1 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

C. Interior Walls: Metal stud framing system with batt type acoustic insulation specified in 
Section 07213, interior gypsum board specified in Section 09260. 

D. Maximum Allowable Deflection: 1: 180 span for interior painted walls; L/720 span for 
exterior masonry and stucco back-up; L/360 for ceramic tile wall back up. 

E. Wall System: 
1. Design to provide for movement of components without damage, failure of joint 

seals, undue stress on fasteners, or other detrimental effects when subject to 
seasonal or cyclic day/night temperature ranges. 

2. Design system to accommodate construction tolerances, deflection of building 
structural members, and clearances of intended openings. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: 
1. Indicate component details, stud layout, framed openings, anchorage to structure, 

type and location of fasteners, and accessories or items required of other related 
work. 

2. Describe method for securing studs to tracks, and for blocking and reinforcement 
to framing connections. 

C. Product Data: Submit data describing standard framing member materials and finish, 
product criteria, load charts, and limitations. 

D. Manufacturer's Installation Instructions: Submit special procedures and perimeter 
conditions requiring special attention. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with ASTM C754. 

B. Form, fabricate, install, and connect components in accordance with NAAMM ML/SFA 
540. 

C. Furnish framing materials in accordance with SSMA - Product Technical Information. 

D. Maintain one copy of each document on site. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

1. Framing Manufacturer: Current member of Steel Stud Manufacturers 
Association. 

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience. 
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C. Design structural elements under direct supervision of Professional Engineer 
experienced in design of this Work and licensed in State of Texas. 

1.7 MOCKUP 

A. Section 01400 - Quality Requirements: Requirements for mockup. 

B. Construct corner mockup, 10’ x 10’ x 10’, including stud wall framing including 
insulation, sheathing, window frame, and interior and exterior finish specified in other 
sections. Coordinate with installation of associated work of Sections 05500, 07260, 
07260, and 09260. 

C. Locate where directed by Architect/Engineer. 

D. Incorporate accepted mockup as part of Work. 

1.8 PRE-INSTALLATION MEETINGS 

A. Section 01300 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum two weeks prior to commencing work of this section. 

1.9 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate placement of components within stud framing system. 

PART 2 - PRODUCTS 

2.1 METAL FRAMING SYSTEM 

A. Manufacturers: 
1. Clark Steel Framing Systems 
2. Dale / Incor 
3. Dietrich Metal Framing 
4. Steel Construction Systems 
5. Substitutions: Section 01600 - Product Requirements. 

2.2 COMPONENTS 

A. Components: ASTM C645. 

B. Studs: ASTM A653/A653M, non-load bearing rolled steel, channel shaped, punched for 
utility access, as follows: 

1. Depth: 1-5/8, 2-1/2,  3-5/8, and 6 inches 
2. Thickness: 20 gauge, minimal and heavier gauges per Manufacturer requirements 

for height and loads 
3. Refer to structural drawings for additional stud gauges. 
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C. Runner Tracks: Same material and thickness as studs or heavier, bent leg retainer 
notched to receive studs.  

D. Slip-Type slotted head track:  Provide one of the following: 
1. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of 

finishes applied to interior partition framing resulting from deflection of structure 
above; in thickness not less than indicated for studs and in width to accommodate 
depth of studs.  
a. Standard leg 2 ½” with 1 ½” slot 

2. Double-Runner System:  ASTM C 645 top runners, inside runner with 2-inch- 
deep flanges in thickness not less than indicated for studs and fastened to studs, 
and outer runner sized to friction fit inside runner. 

E. Furring and Bracing Members: Of same material as studs; thickness to suit purpose. 

F. Fasteners: ASTM C1002, self drilling, self tapping screws. 

G. Sheet Metal Backing: 1/8” thick cold rolled steel – in wall anchor plates galvanized steel 
for reinforcement of toilet accessories. 

H. Anchorage Devices: Power actuated. 

I. Acoustic Sealant: As specified in Section 07900. 

J. Touch-Up Primer for Galvanized Surfaces: SSPC-Paint 20 Type II Organic zinc rich. 

2.3 SHOP FINISHING 

A. Studs, Tracks and Headers: Galvanize to G60 coating class. 

B. Accessories: Same finish as framing members, G60 coating class. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify rough-in utilities are in proper location. 

C. Examine areas and substrates, with Installer present, and including welded hollow-metal 
frames, and structural framing, for compliance with requirements and other conditions 
affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Align and secure top and bottom runners at not more 24 inches oc. 
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B. Achieve air tight seal between runners and substrate with acoustic sealant in conjunction 
with Section 07270. 

C. Achieve air tight seal between studs and adjacent vertical surfaces with acoustic sealant 
in conjunction with Section 07270. 

D. Fit runners under and above openings; secure intermediate studs to same spacing as wall 
studs. 

E. Install studs vertically at 16 inches oc. 

F. Align stud web openings horizontally. 

G. Secure studs to tracks using fastener method. Do not weld. 

H. Stud splicing not permissible.  

I. Fabricate corners using minimum of three studs. 

J. Double stud at wall openings, door and window jambs, not more than 2 inches from 
each side of openings. 

K. Brace stud framing system rigid. 

L. Coordinate erection of studs with requirements of door frames and window frames; 
install supports and attachments. 

M. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; 
install runner track section (for cripple studs) at head and secure to jamb studs. 

1. Install two studs at each jamb, unless otherwise indicated. 
2. Extend jamb studs through suspended ceilings and attach to underside of 

overhead structure. 

N. Coordinate installation of wood bucks, anchors, and wood blocking with electrical and 
mechanical work to be placed within or behind stud framing. 

O. Blocking: Secure blocking to studs. Install blocking for support of plumbing fixtures, 
toilet partitions, wall cabinets, toilet accessories and opening frames. 

P. Refer to Drawings for indication of partitions extending to finished ceiling only and for 
partitions extending through ceiling to structure above. Maintain clearance under 
structural building members to avoid deflection transfer to studs. Install extended leg 
ceiling runners. 

1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, 
install to produce joints at tops of framing systems that prevent axial loading of 
finished assemblies. 

Q. Coordinate placement of insulation in stud spaces after stud frame erection. 
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3.3 INSTALLING SUSPENSION SYSTEMS 

A. Install suspension system components in sizes and spacings as required, but not less than 
those required by referenced installation standards for assembly types and other 
assembly components indicated. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 
1. Install hangers plumb and free from contact with insulation or other objects 

within ceiling plenum that are not part of supporting structural or suspension 
system. 
a. Splay hangers only where required to miss obstructions and offset 

resulting horizontal forces by bracing, countersplaying, or other equally 
effective means. 

2. Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with locations of hangers required to support 
standard suspension system members, install supplemental suspension members 
and hangers in the form of trapezes or equivalent devices. 
a. Size supplemental suspension members and hangers to support ceiling 

loads within performance limits established by referenced installation 
standards. 

3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or 
to inserts, eye screws, or other devices and fasteners that are secure and 
appropriate for substrate, and in a manner that will not cause hangers to 
deteriorate or otherwise fail. 

4. Flat Hangers:  Secure to structure, including intermediate framing members, by 
attaching to inserts, eye screws, or other devices and fasteners that are secure and 
appropriate for structure and hanger, and in a manner that will not cause hangers 
to deteriorate or otherwise fail. 

5. Do not attach hangers to steel roof deck. 
6. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

3.4 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Variation From Indicated Position: 1/8 inch in 10 feet. 

C. Maximum Variation From Plumb: 1/8 inch in 10 feet. 

END OF SECTION 
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SECTION 09260 
GYPSUM BOARD ASSEMBLIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes gypsum board and joint treatment; gypsum sheathing; cementitious 
backer board; acoustic insulation; and textured finish. 

B. Related Sections: 
1. Section 05400 - Cold Formed Metal Framing 
2. Section 06114 - Wood Blocking and Curbing: Wood blocking for support of 

fixtures 
3. Section 07213 - Batt Insulation: Acoustic and Thermal insulation 
4. Section 08310 - Access Doors and Panels: Metal access panels 
5. Section 10800: Product requirements for frames for recessed washroom 

accessories for placement by this section. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM C36 - Standard Specification for Gypsum Wallboard 
2. ASTM C79/C79M - Standard Specification for Gypsum Sheathing Board 
3. ASTM C442 - Standard Specification for Gypsum Backing Board and Coreboard 
4. ASTM C475 - Standard Specification for Joint Compound and Joint Tape for 

Finishing Gypsum Board 
5. ASTM C514 - Standard Specification for Nails for the Application of Gypsum 

Board 
6. ASTM C557 - Standard Specification for Adhesives for Fastening Gypsum 

Wallboard to Wood Framing 
7. ASTM C630/C630M - Standard Specification for Water-Resistant Gypsum 

Backing Board 
8. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members 
9. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal 

Insulation for Light Frame Construction and Manufactured Housing 
10. ASTM C754 - Standard Specification for Installation of Steel Framing Members 

to Receive Screw-Attached Gypsum Panel Products 
11. ASTM C840 - Standard Specification for Application and Finishing of Gypsum 

Board 
12. ASTM C931/C931M - Standard Specification for Exterior Gypsum Soffit Board 
13. ASTM C1002 - Standard Specification for Steel Drill Screws for the Application 

of Gypsum Panel Products or Metal Plaster Bases 
14. ASTM C1280 - Standard Specification for Application of Gypsum Sheathing 
15. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne 

Sound Transmission Loss of Building Partitions and Elements 
16. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction 

and Materials. 
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B. Gypsum Association: 
1. GA 214 - Recommended Levels of Gypsum Board Finish 
2. GA 216 - Application and Finishing of Gypsum Board 
3. GA 600 - Fire Resistance Design Manual Sound Control. 

C. Underwriters Laboratories Inc.: 
1. UL - Fire Resistance Directory. 

D. Intertek Testing Services (Warnock Hersey Listed): 
1. WH - Certification Listings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Conform to applicable code for fire rated assemblies in conjunction with Section 09111 
as follows: 

1. Fire Rated Partitions: Listed assembly by UL  
a. 1 hour wall; UL No. U465 
b. 2 hour wall; UL No. U411 
c. 3 hour wall; UL No. U435. 

B. Acoustic Attenuation for Interior Partitions: in accordance with ASTM E90. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate special details associated with fireproofing and acoustic seals. 

C. Product Data: Submit data on metal framing, gypsum board, joint tape, texture and 
acoustic accessories. 

D. Samples: Submit two samples of gypsum board, 12 x 12 inch in size illustrating finish 
and texture. 

E. Submit Manufacturer's installation instructions under provisions of Section 01340. 

F. Coordinate this work with the installation of batt insulation and mechanical and 
electrical work which is to be placed at or within framing.  Allow such items to be 
installed or incorporated, if required, before start of gypsum board installation. 

G. Qualifications Data:  For Installer of Gypsum Board products. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with ASTM C840 and ASTM C1280. 

B. Maintain one copy of each document on site. 
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1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. General: Comply with Section 01400 – Quality Requirements 

B. Ordering: Comply with Manufacturer’s ordering instructions and lead time requirements to 
avoid construction delays. 

C. Packing, Shipping, Handling and Unloading: Per Manufacturer. 

D. Delivery: Deliver materials in Manufacturer’s original identification labels intact. 

E. Storage and Protection: Store materials protected from exposure to harmful weather conditions 
and at temperature conditions recommended by Manufacturer.  Store materials in clean, dry, 
sheltered area, off ground, until used. Stack panels flat to prevent sagging 

1.8 MOCKUP 

A. Section 01400 - Quality Requirements: Requirements for mockup. 

B. Construct mock-up, including interior wall and ceiling system illustrating surface finish 
and texture. 

C. Locate where directed by Architect/Engineer. 

D. Incorporate accepted mockup as part of Work. 

1.9 PRE-INSTALLATION MEETINGS 

A. Section 01300 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum two weeks prior to commencing work of this section. 

PART 2 - PRODUCTS 

2.1 GYPSUM BOARD ASSEMBLIES 

A. Manufacturers: 
1. Celotex Building Products  
2. G-P Gypsum Corp. 
3. National Gypsum Co.  
4. United States Gypsum Co.  
5. Substitutions: Section 01600 - Product Requirements. 
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2.2 COMPONENTS 

A. Framing Materials: 
1. Studs and Tracks: Per Section 09110 
2. Furring, Framing, and Accessories: Specified in Section 09110 
3. Fasteners: ASTM C1002 
4. Anchorage to Substrate: Tie wire, screws, and other metal supports, of type and 

size to suit application; to rigidly secure materials in place. 

B. Gypsum Board Materials: 
1. Fire Rated Gypsum Board: ASTM C36; fire resistive type, UL or WH rated; 5/8 

inch thick, maximum available length in place; ends square cut, tapered and 
beveled edges. 

2. FIBEROCK® Brand Aqua-Tough™ Interior Panels 
3. FIBEROCK® Brand VHI Abuse-Resistant Fiber-Reinforced Gypsum Interior 

Panels 
4. Gypsum Sheathing Board: ASTM C79/C79M; moisture resistant and fire 

resistant type; 5/8 inch thick, maximum available size in place; ends square cut, 
tongue and grooved edges; water repellent paper faces. 

5. 2 inch wide, coated glass fiber tape for joints and corners. 
6. Air Barrier:  Tyvek or 15# felts 

2.3 ACCESSORIES 

A. Acoustic Insulation: ASTM C665; See Section 07900 

B. Acoustic Sealant: Non-hardening, non-skinning, for use in conjunction with gypsum 
board. 

C. Interior Trim:  ASTM C 1047. 
1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc. 
2. Shapes: 

a. Cornerbead 
b. U-Bead:  J-shaped; L-Bead; exposed short flange does not receive joint 

compound 
c. Expansion (control) joint. 

D. Joint Materials: ASTM C475; reinforcing tape, joint compound, adhesive, and water.  
For each coat use formulation that is compatible with other compounds applied on 
previous or for successive coats. 

1. Prefilling:  At open joints and damaged surface areas, use setting-type taping 
compound. 

2. Embedding and First Coat:  For embedding tape and first coat on joints, 
fasteners, and trim flanges, use drying-type, all-purpose compound. 

3. Fill Coat:  For second coat, use drying-type, all-purpose compound. 
4. Finish Coat:  For third coat, use drying-type, all-purpose compound. 

E. Textured Finish Materials: Latex based texturing material, containing fine aggregate, 
low / no V.O.C. type. 
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F. Fasteners: ASTM C1002, Type S12. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify site conditions are ready to receive work and opening dimensions are as 
instructed by Manufacturer. 

3.2 INSTALLATION 

A. Metal Stud Installation: 
1. Install studs in accordance with ASTM C754. 
2. Metal Stud Spacing: 16 inches on center. 
3. Refer to Drawings for indication of partitions extending stud framing through 

ceiling to structure above. Maintain clearance under structural building members 
to avoid deflection transfer to studs. Provide extended leg ceiling runners. 

4. Door Opening Framing: Install double studs at door frame jambs. Install stud 
tracks on each side of opening, at frame head height, and between studs and 
adjacent studs. Install control joints at door head. 

5. Blocking: Bolt or screw steel channels to studs. Install blocking for support of 
plumbing fixtures, toilet partitions, wall cabinets, and toilet accessories. 

B. Ceiling Framing Installation: 
1. Install in accordance with ASTM C754. 
2. Coordinate location of hangers with other work. 
3. Install ceiling framing independent of walls, columns, and above ceiling work. 
4. Reinforce openings in ceiling suspension system which interrupt main carrying 

channels or furring channels, with lateral channel bracing. Extend bracing 
minimum 24 inches past each end of openings. 

5. Laterally brace entire suspension system. 

C. Acoustic Accessories Installation: 
1. Place acoustic insulation in partitions tight within spaces, around cut openings, 

behind and around electrical and mechanical items within or behind partitions, 
and tight to items passing through partitions. 

2. Install acoustic sealant within partitions. 

D. Gypsum Board Installation: 
1. Install gypsum board in accordance with GA-216 and GA-600. 
2. Erect single layer standard gypsum board in most economical direction, with 

ends and edges occurring over firm bearing. 
3. Erect single layer fire rated gypsum board vertically, with edges and ends 

occurring over firm bearing. 
4. Erect exterior gypsum sheathing in accordance with ASTM C1280, horizontally, 

with edges butted and ends occurring over firm bearing. 
5. Use screws when fastening gypsum board to metal furring or framing. 
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6. Double Layer Applications: Secure second layer to first with fasteners. Place 
second layer perpendicular to first layer. Offset joints of second layer from joints 
of first layer. 

7. Erect exterior gypsum soffit board perpendicular to supports, with staggered end 
joints over supports. 

8. Treat cut edges and holes in moisture resistant gypsum board with sealant. 
9. Place control joints consistent with lines of building spaces as required by 

gypsum board Manufacturer requirements. 
10. Place corner beads at external corners. Use longest practical length. Place edge 

trim where gypsum board abuts dissimilar materials. 
11. Install cementitious backing board over metal studs. 

E. Joint Treatment: 
1. Finish in accordance with GA-214 Level 4.  Erect in accordance with 

Manufacturer’s instructions. 
2. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface 

ready to receive finishes. 
3. Feather coats on to adjoining surfaces so that camber is maximum 1/32 inch. 
4. Taping, filling, and sanding is not required at surfaces behind adhesive applied 

ceramic tile. 

F. Texture Finish: Spray apply finish texture coating, light sand to orange peel finish. 

3.3 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Variation of Finished Gypsum Board Surface from Flat Surface: 1/8 inch in 
10 feet. 

 

END OF SECTION 
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SECTION 09300 
TILE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes ceramic tile for floor and wall applications; cementitious backer board 
as tile substrate; thresholds at door openings; and ceramic accessories. 

B. Related Sections: 
1. Section 03350 - Concrete Finishing: Troweling of floor slab for tile application 
2. Section 07900 - Joint Sealers 
3. Section 15410 - Plumbing Fixtures: Shower receptor. 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI A108.1 - Installation of Ceramic Tile, A collection 
2. ANSI A108.10 - Specifications for Installation of Grout in Tilework 
3. ANSI A108.1A - Specifications for Installation of Ceramic Tile in the Wet-Set 

Method with Portland Cement Mortar 
4. ANSI A108.1B - Specifications for Installation of Ceramic Tile on a Cured 

Portland Cement Mortar Setting Bed with Dry-Set or Latex Portland Cement 
Mortar 

5. ANSI A108.1C - Specifications for Contractors Option: Installation of Ceramic 
Tile in the Wet-Set Method with Portland Cement Mortar -or- Installation of 
Ceramic Tile on a Cured Portland Cement Mortar Setting Bed with Dry-Set or 
Latex Portland Cement Mortar 

6. ANSI A108.4 - Specifications for Ceramic Tile Installed with Organic Adhesives 
or Water-Cleanable Tile Setting Epoxy Adhesive 

7. ANSI A108.5 - Specifications for Ceramic Tile Installed with Dry-Set Portland 
Cement Mortar or Latex-Portland Cement Mortar 

8. ANSI A118.1 - Standard Specification for Dry-Set Portland Cement Mortar 
9. ANSI A118.4 - Latex-Portland Cement Mortar 
10. ANSI A118.6 - Ceramic Tile Grouts 
11. ANSI A118.8 - Modified Epoxy Emulsion Mortar/Grout 
12. ANSI A118.9 - Test Methods and Specifications for Cementitious Backer Units 
13. ANSI A136.1 - Organic Adhesives for Installation of Ceramic Tile 
14. ANSI A137.1 - Ceramic Tile. 

B. Tile Council of America: 
1. TCA - Handbook for Ceramic Tile Installation. 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 
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B. Shop Drawings: Indicate tile layout, patterns, color arrangement, perimeter conditions, 
junctions with dissimilar materials, control and expansion joints, thresholds, ceramic 
accessories, and setting details. 

C. Samples for Initial Selection:  For each type of tile and grout indicated.  Include 
Samples of accessories involving color selection. 

D. Product Data: Submit instructions for using grouts and adhesives. 

E. Samples for Verification: 
1. Full-size units of each type and composition of tile and for each color and finish 

required. 
2. Stone thresholds in 6-inch lengths. 

F. Samples: Submit mounted tile and grout on one plywood panels, illustrating pattern, 
color variations, and grout joint size variations. 

G. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

H. Qualifications Data:  For Installer of Tile products. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Operation and Maintenance Data: Submit recommended cleaning methods, cleaning 
materials, stain removal methods, and polishes and waxes. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with TCA Handbook and ANSI A108 Series/A118 Series. 

B. Source Limitations for Tile:  Obtain all tile of same type and color or finish from one 
source or producer. 

C. Obtain tile from same production run and of consistent quality in appearance and 
physical properties for each contiguous area. 

D. Source Limitations for Setting and Grouting Materials:  Obtain ingredients of a uniform 
quality for each mortar, adhesive, and grout component from a single Manufacturer and 
each aggregate from one source or producer. 

E. Source Limitations for Other Products:  Obtain each of the following products specified 
in this Section through one source from a single Manufacturer for each product: 

1. Stone thresholds 
2. Waterproofing 
3. Joint sealants. 

F. Maintain one copy of each document on site. 
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1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience. 

1.7 MOCKUP 

A. Section 01400 - Quality Requirements: Requirements for mockup. 

B. Construct tile mock-up, 4 feet long by 4 feet wide, with finish grout, and specified 
accessories. 

C. Locate where directed by Architect/Engineer. 

D. Incorporate accepted mockup as part of Work. 

1.8 PRE-INSTALLATION MEETINGS 

A. Section 01300 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum two weeks prior to commencing work of this section. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Protect adhesives and grouts from freezing or overheating. 

C. Deliver and store packaged materials in original containers with seals unbroken and 
labels intact until time of use.  Comply with requirement in ANSI A137.1 for labeling 
sealed tile packages. 

D. Store tile and cementitious materials on elevated platforms, under cover, and in a dry 
location. 

E. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

F. Store liquid latexes in unopened containers and protected from freezing. 

G. Handle tile that has temporary protective coating on exposed surfaces to prevent coated 
surfaces from contacting backs or edges of other units.  If coating does contact bonding 
surfaces of tile, remove coating from bonding surfaces before setting tile. 

1.10 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements. 
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B. Do not install adhesives and grouts in unventilated environment. 

C. Maintain ambient and substrate temperature of 50 degrees F during installation of 
mortar materials. 

1.11 EXTRA MATERIALS 

A. Section 01700 - Execution Requirements: Spare parts and maintenance products. 

B. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of 
amount installed, for each type, composition, color, pattern, and size indicated. 

PART 2 - PRODUCTS 

2.1 TILE 

A. Static Coefficient of Friction:  For tile installed on walkway surfaces, provide products 
with the following values as determined by testing identical products per ASTM C 1028: 

1. Level Surfaces:  Minimum 0.6. 

B. Manufacturers: 
1. American Olean Tile Co. 
2. Dal-Tile International 
3. United States Ceramic Tile 
4. Substitutions: Section 01600 - Product Requirements. 

2.2 COMPONENTS 

A. Ceramic Floor Tile: ANSI A137.1, conforming to the following: 
1. Moisture Absorption: 0 to 0.5 percent 
2. Size: 2 x 2 x ¼ inch 
3. Shape: Square 
4. Edge: Cushioned 
5. Surface Finish: Unglazed, Slip resistant 
6. Color: As selected from Manufacturers standard, Price group 1 and 2 
7. Pattern: submit pattern 

B. Ceramic Wall Tile: ANSI A137.1, conforming to the following: 
1. Moisture Absorption: 0.5 to 3.0 percent 
2. Size: 4 x 4 x 5/16 inch 
3. Shape: Square 
4. Edge: Cushioned 
5. Internal Corner: Coved 
6. External Corner: Bull nosed 
7. Surface Finish: Matte glazed 
8. Color: As selected from Manufacturers standard, Price group 1 and 2 
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9. Pattern: 3 colors, submit pattern. 

C. Base: Match floor tile for moisture absorption, surface finish, and color: 
1. Length: 4 inch 
2. Height: 4 inch 
3. Top Edge: Cushioned 
4. Internal Corner: Cove 
5. External Corner: Bull nosed 
6. Color: As selected from Manufacturers standard, Price group 1 and 2 
7. Pattern: submit pattern. 

D. Wainscot Cap: Match wall tile for moisture absorption, surface finish, and color, 4 x 8 
inch, bull nosed top edge. 

2.3 ACCESSORIES 

A. Adhesive Materials: 
1. Organic Adhesive: ANSI A136.1, thin-set bond type 

a. Type I Moisture Resistant 
2. Epoxy Adhesive: ANSI A118.3, thin-set bond type 
3. Tile Setting Adhesive: Elastomeric, waterproof, and liquid applied. 

B. Mortar Materials: 
1. Mortar Bed Materials: Portland cement, sand, latex additive, and water. 
2. Mortar Bond Coat Materials:  

a. Latex-Portland Cement type: exceeds ANSI A118.4 
b. Prepackaged dry-mortar mix containing dry, redispersible, ethylene vinyl 

acetate additive to which only water must be added at Project site 
c. For wall applications, provide nonsagging mortar that complies with 

Paragraph F-4.6.1 in addition to the other requirements in ANSI A118.4. 

C. Grout Materials: Polymer-Modified Tile Grout:  ANSI A118.7, color as selected from 
Manufacturers’ standard range. 

1. Fortified Polymer Type:  Ethylene vinyl acetate, in dry, redispersible form, 
prepackaged with other dry ingredients. 
a. Unsanded grout mixture for joints 1/8 inch and narrower 
b. Sanded grout mixture for joints 1/8 inch and wider. 

D. Cleavage Membrane: 4 mil thick polyethylene film. 

E. Reinforcing Mesh: 2 x 2 inch size weave of 16/16 wire size; welded fabric, galvanized. 

F. Cementitious Backer Board:  See section 09260. 

G. Thresholds: Marble type, honed finish, size by full width of wall or frame opening, 
beveled both sides, radiused edges from bevel to vertical face. 

1. Fabricate to sizes and profiles as required to provide transition between adjacent 
floor finishes. 
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2. Bevel edges at 1:2 slope, aligning lower edge of bevel with adjacent floor finish.  
Limit height of bevel to 1/2 inch or less, and finish bevel to match face of 
threshold. 

3. Description:  Uniform, fine- to medium-grained white stone with gray veining. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify surfaces are ready to receive work.  

C. Examine substrates, areas, and conditions where tile will be installed, with Installer 
present, for compliance with requirements for installation tolerances and other 
conditions affecting performance of installed tile. 

1. Verify that substrates for setting tile are firm; dry; clean; free of oil, waxy films, 
and curing compounds; and within flatness tolerances required by referenced 
ANSI A108 Series of tile installation standards for installations indicated. 

2. Verify that installation of anchors, recessed frames, electrical and mechanical 
units of work, and similar items located in or behind tile has been completed 
before installing tile. 

3. Verify that joints and cracks in tile substrates are coordinated with tile joint 
locations; if not coordinated, adjust joint locations in consultation with Architect. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Protect surrounding work from damage. 

B. Vacuum clean surfaces and damp clean. 

C. Remove coatings, including curing compounds and other substances that contain soap, 
wax, oil, or silicone, that are incompatible with tile-setting materials. 

D. Provide concrete substrates for tile floors installed with thin-set mortar that comply with 
flatness tolerances specified in referenced ANSI A108 Series of tile installation 
standards. 

1. Fill cracks, holes, and depressions with trowelable leveling and patching 
compound according to tile-setting material Manufacturer's written instructions.  
Use product specifically recommended by tile-setting material Manufacturer. 

2. Remove protrusions, bumps, and ridges by sanding or grinding. Level existing 
substrate surfaces to acceptable flatness tolerances. 

E. Blending:  For tile exhibiting color variations within ranges selected during Sample 
submittals, verify that tile has been factory blended and packaged so tile units taken 
from one package show same range of colors as those taken from other packages and 
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match approved Samples.  If not factory blended, either return to Manufacturer or blend 
tiles at Project site before installing. 

3.3 INSTALLATION, GENERAL 

A. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 Series 
"Specifications for Installation of Ceramic Tile" that apply to types of setting and 
grouting materials and to methods indicated in ceramic tile installation schedules. 

B. TCA Installation Guidelines:  TCA's "Handbook for Ceramic Tile Installation."  Comply 
with TCA installation methods indicated in ceramic tile installation schedules. 

C. Extend tile work into recesses and under or behind equipment and fixtures to form 
complete covering without interruptions, unless otherwise indicated.  Terminate work 
neatly at obstructions, edges, and corners without disrupting pattern or joint alignments. 

D. Accurately form intersections and returns.  Perform cutting and drilling of tile without 
marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-
in items for straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, 
and other penetrations so plates, collars, or covers overlap tile. 

E. Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints when 
adjoining tiles on floor, base, walls, and trim are same size.  Lay out tile work and center 
tile fields in both directions in each space or on each wall area.  Adjust to minimize tile 
cutting.  Provide uniform joint widths, unless otherwise indicated. 

1. For tile mounted in sheets, make joints between tile sheets same width as joints 
within tile sheets so joints between sheets are not apparent in finished work. 

F. Expansion / Control Joints:  Locate expansion joints and other sealant-filled joints, 
including control, contraction, and isolation joints, where indicated during installation of 
setting materials, mortar beds, and tile.  Do not saw-cut joints after installing tiles. 

1. Locate joints in tile surfaces directly above joints in concrete substrates. 
2. Prepare joints and apply sealants to comply with requirements in Division 7 

Section "Joint Sealants." 
3. Keep control joints free of adhesive or grout. Apply sealant to joints. 

G. Grout tile to comply with requirements of the following tile installation standards: 
1. For ceramic tile grouts (latex-portland cement grouts), comply with 

ANSI A108.10. 
2. Allow tile to set for a minimum of 48 hours prior to grouting. 

H. Where indicated, install cementitious backer units and treat joints to comply with 
ANSI A108.11 and Manufacturer's written instructions for type of application indicated. 

3.4 WATERPROOFING AND CRACK-SUPPRESSION MEMBRANE INSTALLATION 

A. Install waterproofing to comply with ANSI A108.13 and waterproofing Manufacturer's 
written instructions to produce waterproof membrane of uniform thickness bonded 
securely to substrate. 
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B. Install crack-suppression membrane to comply with Manufacturer's written instructions 
to produce membrane of uniform thickness bonded securely to substrate. 

C. Do not install tile over waterproofing until waterproofing has cured and been tested to 
determine that it is watertight. 

3.5 FLOOR TILE INSTALLATION 

A. General:  Install tile to comply with requirements in the Floor Tile Installation Schedule, 
including those referencing TCA installation methods and ANSI A108 Series of tile 
installation standards. 

1. For installations indicated below, follow procedures in ANSI A108 Series tile 
installation standards for providing 95 percent mortar coverage. 
a. Tile floors in wet areas 
b. Tile floors composed of rib-backed tiles. 

B. Joint Widths:  Install tile on floors with the following joint widths: 
1. Ceramic Mosaic Tile:  1/16 inch, verify per Manufacturers recommendation. 

C. Stone Thresholds:  Install stone thresholds at exposed tile edges and at locations 
indicated; set in same type of setting bed as abutting field tile, unless otherwise 
indicated. 

1. Set thresholds in latex-portland cement mortar for locations where mortar bed 
would otherwise be exposed above adjacent nontile floor finish. 

D. Grout Sealer:  Apply grout sealer to grout joints according to grout-sealer 
Manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, 
remove excess sealer and sealer that has gotten on tile faces by wiping with soft cloth. 

3.6 WALL TILE INSTALLATION 

A. Install types of tile designated for wall installations to comply with requirements in the 
Wall Tile Installation Schedule, including those referencing TCA installation methods 
and ANSI setting-bed standards. 

B. Form internal angles square and external angles bull nosed. 

C. Sound tile after setting. Replace hollow sounding units. 

D. Joint Widths:  Install tile on walls with the following joint widths:  As per tile 
Manufacturers recommendation; 

1. Ceramic Mosaic Tile:  1/16 inch 
2. Glazed Wall Tile:  1/16 inch. 

3.7 CLEANING AND PROTECTING 

A. Section 01700 - Execution Requirements: Final cleaning. 

B. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so 
they are free of foreign matter. 

Texas Department of Transportation Tile 
Facilities Management 09300 - 8 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 
 

 

1. Remove latex-portland cement grout residue from tile as soon as possible. 
2. Clean grout smears and haze from tile according to tile and grout Manufacturer's 

written instructions, but no sooner than 10 days after installation.  Use only 
cleaners recommended by tile and grout Manufacturers and only after 
determining that cleaners are safe to use by testing on samples of tile and other 
surfaces to be cleaned.  Protect metal surfaces and plumbing fixtures from effects 
of cleaning.  Flush surfaces with clean water before and after cleaning. 

3. Remove temporary protective coating by method recommended by coating 
Manufacturer that is acceptable to tile and grout Manufacturer.  Trap and remove 
coating to prevent it from clogging drains. 

C. When recommended by tile Manufacturer, apply coat of neutral protective cleaner to 
completed tile walls and floors.  Protect installed tile work with kraft paper or other 
heavy covering during construction period to prevent staining, damage, and wear. 

D. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 
completed. 

E. Before final inspection, remove protective coverings and rinse neutral cleaner from tile 
surfaces. 

3.8 FLOOR TILE INSTALLATION SCHEDULE 

A. Tile Installation FTI-1:  Interior floor installation on waterproof and crack-suppression 
membrane over concrete; thin-set mortar; TCA F122 and ANSI A108.5. 

1. Tile Type:  Unglazed ceramic mosaic tile 
2. Thin-Set Mortar:  Latex-portland cement mortar 
3. Grout:  Polymer-modified unsanded grout. 

3.9 WALL TILE INSTALLATION SCHEDULE 

A. Tile Installation WTI-1:  Interior wall installation over gypsum board on metal studs; 
thin-set mortar; TCA W242 and ANSI A108.4. 

1. Tile Type:  Glazed wall tile 
2. Thin-Set Mortar:  Organic Adhesive 
3. Grout:  Polymer-modified unsanded grout. 

B. Tile Installation WTI-2:  Interior wall installation over cementitious backer units; 
organic adhesive; TCA W244 and ANSI A108.5. 

1. Tile Type:  Glazed wall tile 
2. Thin-Set Mortar:  Organic Adhesive 
3. Grout:  Polymer-modified unsanded grout or silicone rubber grout, per 

Manufacturers’ recommendation for wet areas. 

3.10 SCHEDULES 
 

END OF SECTION 
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SECTION 09510 
ACOUSTICAL CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes suspended metal grid ceiling system and perimeter trim; acoustic tile.; 
and supplementary acoustic insulation over system units. 

B. Related Sections: 
1. Section 07213 - Batt Insulation 
2. Section 07900 - Joint Sealers 
3. Section 08310 - Access Doors and Panels: Access panels 
4. Section 15850 - Air Outlets and Inlets: Air diffusion devices in ceiling system 
5. Section 16510 - Interior Luminaries: Light fixtures in ceiling system 
6. Section 16821 - Public Address and Music Equipment: Speakers in ceiling 

system. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM C635 - Standard Specification for the Manufacture, Performance, and 

Testing of Metal Suspension Systems for Acoustical Tile and Lay-in Panel 
Ceilings 

2. ASTM C636 - Standard Practice for Installation of Metal Ceiling Suspension 
Systems for Acoustical Tile and Lay-In Panels 

3. ASTM E1264 - Standard Classification for Acoustical Ceiling Products. 

B. Ceilings and Interior Systems Construction Association: 
1. CISCA - Acoustical Ceilings: Use and Practice. 

C. Underwriters Laboratories Inc.: 
1. UL - Fire Resistance Directory. 

D. Intertek Testing Services (Warnock Hersey Listed): 
1. WH - Certification Listings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Suspension System: Rigidly secure acoustic ceiling system including integral 
mechanical and electrical components with maximum deflection of 1: 360. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 
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B. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following 
items are shown and coordinated with each other, based on input from installers of the 
items involved: 

1. Ceiling suspension system members. 
2. Method of attaching hangers to building structure: 

a. Furnish layouts for anchors, clips, and other ceiling attachment devices 
whose installation is specified in other Sections. 

3. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, 
sprinklers, access panels, and special moldings. 

4. Minimum Drawing Scale:  1/8 inch = 1 foot. 

C. Samples for Initial Selection:  For components with factory-applied color finishes. 

D. Product Data: Submit data on metal grid system components and acoustic units. 

E. Samples for Verification:  For each component indicated and for each exposed finish 
required, prepared on Samples of size indicated below. 

1. Acoustical Panel:  Set of 6-inch- square Samples of each type, color, pattern, and 
texture. 

2. Exposed Suspension System Members, Moldings, and Trim:  Set of 12-inch- 
long Samples of each type, finish, and color. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for each acoustical panel ceiling. 

G. Research/Evaluation Reports:  For each acoustical panel ceiling and components. 

H. Maintenance Data:  For finishes to include in maintenance manuals. 

I. Qualification Data:  For Installer of acoustical ceiling. 

1.5 QUALITY ASSURANCE 

A. Conform to CISCA requirements. 

B. Source Limitations:  Obtain each type of acoustical ceiling panel and supporting 
suspension system through one source from a single Manufacturer. 

C. Maintain one copy of each document on site. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Deliver acoustical panels, suspension system components, and accessories to Project site 
in original, unopened packages and store them in a fully enclosed, conditioned space 
where they will be protected against damage from moisture, humidity, temperature 
extremes, direct sunlight, surface contamination, and other causes. 

C. Before installing acoustical panels, permit them to reach room temperature and a 
stabilized moisture content. 

D. Handle acoustical panels carefully to avoid chipping edges or damaging units in any 
way. 

1.8 MOCKUP 

A. Section 01400 - Quality Requirements: Requirements for mockup. 

B. Construct mock-up, 12 feet x 12 feet, including typical field and edge conditions. 

C. Locate where directed by Architect/Engineer. 

D. Incorporate accepted mockup as part of Work. 

1.9 PRE-INSTALLATION MEETINGS 

A. Section 01300 - Administrative Requirements: Pre-installation meeting. 

B. Convene minimum two weeks prior to commencing work of this section. 

1.10 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements. 

B. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are 
enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings 
is complete, and ambient temperature and humidity conditions are maintained at the 
levels indicated for Project when occupied for its intended use. 

C. Maintain uniform temperature of minimum 60 degrees F and maximum humidity of 40 
percent prior to, during, and after acoustic unit installation. 

1.11 SEQUENCING 

A. Section 0110 - Summary: Work sequence. 
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B. Sequence Work to ensure acoustic ceilings are not installed until building is enclosed, 
sufficient heat is provided, dust generating activities have terminated, and overhead 
work is completed, tested, and approved. 

C. Install acoustic units after interior wet work is dry. 

D. Coordinate layout and installation of acoustical panels and suspension system with other 
construction that penetrates ceilings or is supported by them, including light fixtures, 
HVAC equipment, and partition assemblies. 

1.12 EXTRA MATERIALS 

A. Section 01700 - Execution Requirements: Spare parts and maintenance products. 

B. Acoustical Ceiling Panels:  Full-size panels equal to 3 percent of quantity installed. 

C. Suspension System Components:  Quantity of each exposed component equal to 2.0 
percent of quantity installed. 

D. Hold-Down Clips:  Equal to 2.0 percent of quantity installed. 

PART 2 - PRODUCTS 

2.1 ACOUSTICAL PANELS, GENERAL 

A. Acoustical Panel Standard:  Provide Manufacturer's standard panels of configuration 
indicated that comply with ASTM E 1264 classifications as designated by types, 
patterns, acoustical ratings, and light reflectance, unless otherwise indicated. 

1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which 
face of test specimen is 15-3/4 inches away from test surface per ASTM E 795. 

B. Acoustical Panel Colors and Patterns:  Match appearance characteristics indicated for 
each product type. 

1. Where appearance characteristics of acoustical panels are indicated by 
referencing pattern designations in ASTM E 1264 and not Manufacturers' 
proprietary product designations, provide products selected by Architect from 
each Manufacturer's full range that comply with requirements indicated for type, 
pattern, color, light reflectance, acoustical performance, edge detail, and size. 

C. Antimicrobial Fungicide Treatment:  Provide acoustical panels with face and back 
surfaces coated with antimicrobial treatment consisting of Manufacturer's standard 
formulation with fungicide added to inhibit growth of mold and mildew and showing no 
mold or mildew growth when tested according to ASTM D 3273 and evaluated 
according to ASTM D 3274 or ASTM G 21. 
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2.2 SUSPENDED ACOUSTICAL CEILINGS 

A. Manufacturers: 
1. Armstrong World Industries, Fissured, Square Lay-in. 
2. Celotex Building Products, Fissured, Square Lay-in. 
3. USG Interiors, Fissured, Square Lay-in. 
4. Substitutions: Section 01600 - Product Requirements. 

2.3 SUSPENDED ACOUSTICAL CEILINGS COMPONENTS 

A. Acoustic Panels: ASTM E1264, conforming to: Type III, Form 2, Pattern C D 
1. Size: 24 x 24 inches 
2. Thickness: 5/8 inches 
3. Composition: Mineral 
4. Density: .70 lb/cu ft 
5. Light Reflectance: 80 percent 
6. NRC Range: 50 to 60 
7. STC Range: 35 to 39 
8. Fire Hazard Classification:  Class A Flame Spread 25 and smoke per ASTM E84 
9. Edge: Square 
10. Surface Color: White 
11. Surface Finish: Non-directional fissured 
12. Antimicrobial Treatment:  Fungicide based. 

2.4 METAL SUSPENSION SYSTEMS, GENERAL 

A. Metal Suspension System Standard:  Provide Manufacturer's standard direct-hung metal 
suspension systems of types, structural classifications, and finishes indicated that 
comply with applicable requirements in ASTM C 635. 

B. Finishes and Colors, General:  Comply with NAAMM's "Metal Finishes Manual for 
Architectural and Metal Products" for recommendations for applying and designating 
finishes.  Provide Manufacturer's standard factory-applied finish for type of system 
indicated. 

1. High-Humidity Finish:  Comply with ASTM C 635 requirements for "Coating 
Classification for Severe Environment Performance" where high-humidity 
finishes are indicated. 

C. Attachment Devices:  Size for five times the design load indicated in ASTM C 635, 
Table 1, "Direct Hung," unless otherwise indicated.  Comply with seismic design 
requirements. 

D. Wire Hangers, Braces, and Ties:  Provide wires complying with the following 
requirements: 

1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, 
soft temper. 

2. Size:  Select wire diameter so its stress at 3 times hanger design load 
(ASTM C 635, Table 1, "Direct Hung") will be less than yield stress of wire, but 
provide not less than 0.106-inch- diameter wire. 
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E. Hold-Down Clips:  Provide Manufacturer's standard hold-down clips spaced 24 inches 
o.c. on all cross tees. 

2.5 METAL SUSPENSION SYSTEM FOR ACOUSTICAL PANEL CEILING  

A. Products:  Subject to compliance with requirements, provide one of the following: 
1. Armstrong World Industries, Inc.; Prelude, 15/16” Face 
2. USG Interiors, Inc.; DX, Exposed 15/16” Face 
3. Substitutions: Section 01600 - Product Requirements. 

B. Grid: 
1. Non-fire Rated Grid: ASTM C635, intermediate; exposed T; components die cut 

and interlocking 
2. Grid Materials: Commercial quality cold rolled steel with galvanized coating.  
3. Exposed Grid Surface Width: 15/16 inch 
4. Grid Finish: White color as selected 
5. Accessories: Stabilizer bars, clips, splices, perimeter moldings, and hold down 

clips required for suspended grid system 
6. Support Channels and Hangers: Galvanized steel; size and type to suit 

application, and ceiling system flatness requirement specified. 

2.6 ACCESSORIES 

A. Acoustic Batt Insulation: Specified in Section 07213, un-faced; 2 inch thick, where 
noted on documents. 

B. Gypsum Board: Fire rated type; specified in Section 09260. 

C. Acoustic Sealant For Perimeter Moldings: Specified in Section 07900. 
1. Acoustical Sealant for Exposed and Concealed Joints:  Manufacturer's standard 

nonsag, paintable, nonstaining latex sealant complying with ASTM C 834 and 
effective in reducing airborne sound transmission through perimeter joints and 
openings in building construction as demonstrated by testing representative 
assemblies according to ASTM E 90. 

D. Gasket for Perimeter Moldings: Closed cell rubber sponge tape. 

E. Touch-up Paint: Type and color to match acoustic and grid units. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify layout of hangers will not interfere with other work. 
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C. Examine substrates, areas, and conditions, including structural framing to which 
acoustical panel ceilings attach or abut, with Installer present, for compliance with 
requirements specified in this and other Sections that affect ceiling installation and 
anchorage and with requirements for installation tolerances and other conditions 
affecting performance of acoustical panel ceilings. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Lay-In Grid Suspension System: General 
1. Install suspension system in accordance with ASTM C636, per Manufacturer's 

written instructions and CISCA's "Ceiling Systems Handbook." 
2. Install system capable of supporting imposed loads to deflection of 1/360 

maximum. 
3. Locate system on room axis according to reflected plan. 
4. Install after major above ceiling work is complete. Coordinate location of 

hangers with other work. 

B. Suspend ceiling hangers from building's structural members and as follows: 
1. Install hangers plumb and free from contact with insulation or other objects 

within ceiling plenum that are not part of supporting structure or of ceiling 
suspension system. 

2. Splay hangers only where required to miss obstructions; offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means. 

3. Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with location of hangers at spacings required to 
support standard suspension system members, install supplemental suspension 
members and hangers in form of trapezes or equivalent devices. 

4. Secure wire hangers to ceiling suspension members and to supports above with a 
minimum of three tight turns.  Connect hangers directly either to structures or to 
inserts, eye screws, or other devices that are secure and appropriate for substrate 
and that will not deteriorate or otherwise fail due to age, corrosion, or elevated 
temperatures. 

5. When steel framing does not permit installation of hanger wires at spacing 
required, install carrying channels or other supplemental support for attachment 
of hanger wires. 

6. Do not attach hangers to steel roof deck.  Attach hangers to structural members.  
7. Hang suspension system independent of walls, columns, ducts, pipes and conduit. 
8. Space hangers not more than 48 inches o.c. along each member supported 

directly from hangers, unless otherwise indicated; provide hangers not more than 
8 inches from ends of each member. 

9. Size supplemental suspension members and hangers to support ceiling loads 
within performance limits established by referenced standards and publications. 
Do not support components on main runners or cross runners when weight causes 
total dead load to exceed deflection capability. 
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C. Secure bracing wires to ceiling suspension members and to supports with a minimum of 
four tight turns.  Suspend bracing from building's structural members as required for 
hangers, without attaching to metal roof deck.   

D. Install suspension system runners so they are square and securely interlocked with one 
another.  Remove and replace dented, bent, or kinked members. 

E. Perimeter Molding: 
a. Install edge molding at intersection of ceiling and vertical surfaces into 

bed of acoustic sealant or with continuous gasket. 
b. Use longest practical lengths. 
c. Miter and rivet corners. 
d. Install at junctions with other interruptions. 

2. Form expansion joints. Form to accommodate plus or minus 1 inch movement. 
Maintain visual closure. 

F. Acoustic Units: 
1. Fit acoustic units in place, free from damaged edges or other defects detrimental 

to appearance, function, and fit accurately into suspension system runners and 
edge moldings.  Scribe and cut panels at borders and penetrations to provide a 
neat, precise fit. 

2. Lay directional patterned units one way, as noted on documents. Fit border trim 
neatly against abutting surfaces. 

3. Install units after above ceiling work is complete. 
4. Install acoustic units level, in uniform plane, and free from twist, warp, and 

dents. 
5. Cutting Acoustic Units: 

a. Cut to fit irregular grid and perimeter edge trim. 
b. Paint cut edges of panel remaining exposed after installation; match color 

of exposed panel surfaces using coating recommended in writing for this 
purpose by acoustical panel Manufacturer 

6. Lay acoustic insulation for distance of 48 inches on both sides of acoustic 
partitions as indicated on Drawings. 

7. Install hold-down clips to retain panels tight to grid system within 20 ft of 
exterior door and in areas indicated; space as recommended by panel 
Manufacturer's written instructions, unless otherwise indicated 

3.3 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Variation from Flat and Level Surface: 1/8 inch in 10 feet. 

C. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads: 2 
degrees. 
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3.4 CLEANING 

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and 
suspension system members.  Comply with Manufacturer's written instructions for 
cleaning and touchup of minor finish damage.  Remove and replace ceiling components 
that cannot be successfully cleaned and repaired to permanently eliminate evidence of 
damage. 

 

END OF SECTION 
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SECTION 09650 
RESILIENT FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes resilient tile flooring and resilient base. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials 
2. ASTM E662 - Standard Test Method for Specific Optical Density of Smoke 

Generated by Solid Materials 
3. ASTM F1066 - Standard Specification for Vinyl Composition Floor Tile 
4. ASTM F1344 - Standard Specification for Rubber Floor Tile 
5. ASTM F1861 - Standard Specification for Resilient Wall Base. 

B. Federal Specification Unit: 
1. FS L-F-475 - Floor Covering Vinyl, Surface (Tile and Roll), with Backing. 

1.3 PERFORMANCE REQUIREMENTS 

A. Conform to applicable code for fire performance ratings as follows: 
1. Flooring, critical radiant flux (CRF): Minimum 0.45 watt per square centimeter, 

per ASTM E 648 
2. Flooring, smoke developed: Maximum 450, per ASTM E662 
3. Wall base, flame spread: Maximum 75, per ASTM E84 
4. Wall base, smoke developed: Maximum 450, per ASTM E84. 

B. Source Limitations for Tile:  Obtain all tile of same type and color or finish from one 
source or producer. 

C. Obtain tile from same production run and of consistent quality in appearance and 
physical properties for each contiguous area. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit data describing physical and performance characteristics; 
including sizes, patterns and colors available; and installation instructions. 

C. Samples: 
1. Submit Manufacturer's complete set of color samples for initial selection. 
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2. Submit two samples, 4 x 4 inch in size illustrating color and pattern for each 
resilient flooring product specified. 

D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

E. Qualifications Data:  For Installer of Tile products. 

1.5 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Operation and Maintenance Data: Submit maintenance procedures, recommended 
maintenance materials, and suggested schedule for cleaning, stripping, and re-waxing. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

B. Installer: Company specializing in performing Work of this section with minimum three 
years documented experience. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Protect roll materials from damage by storing per Manufacturers recommendation. 

C. Store resilient products and installation materials in dry spaces protected from the 
weather, with ambient temperatures maintained within range recommended by 
Manufacturer, but not less than 50 deg F or more than 90 deg F.  Store tiles on flat 
surfaces. 

1.8 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements. 

B. Maintain temperature in storage area between 55 degrees F and 90 degrees F. 

C. Store materials for not less than 48 hours prior, during and after installation in area of 
installation at temperature of 70 degrees F to achieve temperature stability. Thereafter, 
maintain conditions above 55 degrees F and not more than 90 degrees F. 

D. Close spaces to traffic during floor covering installation. 

E. Close spaces to traffic for 48 hours after floor covering installation. 

F. Install resilient products after other finishing operations, including painting, have been 
completed. 
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1.9 EXTRA MATERIALS 

A. Section 01700 - Execution Requirements: Spare parts and maintenance products. 

B. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Floor Tile:  Furnish 1 box for every 50 boxes or fraction thereof, of each type, 
color, and pattern of floor tile installed. 

2. Furnish not less than 2 undamaged boxes for each color selection. 

PART 2 - PRODUCTS 

2.1 TILE FLOORING 

A. Manufacturers: 
1. Armstrong World Industries, Inc.  
2. Azrock Commercial Flooring  
3. Roppe Corp.  
4. Tarkett  Model  
5. Substitutions:  Section 01600 - Product Requirements. 

B. Vinyl Composition Tile: ASTM F1066: 
1. Size: 12 x 12 inch 
2. Thickness: 0.125 inch 
3. Pattern: Color and pattern dispersed uniformly throughout its thickness, Class 2 – 

through pattern 
4. Color to be selected by Architect from the full range currently available from 

Manufacturer. 

C. Rubber Tile: ASTM F1066, ASTM F1344, Class I, Type A, B: 
1. Size: 12 x 12 inch 
2. Overall Thickness: 0.125 inch 
3. Base Thickness: 0.050 inch 
4. Design: Molded, in disc, square, diamond pattern 
5. Style: Solid color or Mottled. 

2.2 RESILIENT BASE 

A. Manufacturers: 
1. Armstrong World Industries, Inc. Model ‘Color-Integrated Rubber Wall Base’ 
2. Tarkett Commercial Flooring Model ‘Napco Rubber Wall Base’ 
3. Roppe Corp. Model ‘Pinnacle Rubber Base’ 
4. Substitutions: Section 01600 - Product Requirements 
5. Vinyl base is not acceptable. 

B. Base: ASTM F1861 Type TP Group 1 Rubber; top set coved:  
1. Height: 4 inch 
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2. Thickness: 1/8 inch thick 
3. Finish: Satin or Matte 
4. Length: Roll 
5. Style: Coved 
6. Accessories: Premolded external corners and end stops 
7. Color to be selected by Architect from the full range currently available from 

Manufacturer. 

2.3 ACCESSORIES 

A. Subfloor Filler: Cementitious; type recommended by adhesive material Manufacturer. 

B. Primers and Adhesives: Waterproof; types recommended by flooring Manufacturer. 

C. Moldings and Edge Strips: Standard aluminum chromium alloy strips one inch wide and 
beveled, and of proper depth for the tile, fastened with countersunk screws and 
expansion shields at 8 inches on center.  Install where vinyl tile joins concrete finish 
floor. 

D. Filler for Coved Base: types recommended by flooring Manufacturer. 

E. Sealer and Wax: Types recommended by flooring Manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01310 - Project Management and Coordination: Verification of existing 
conditions before starting Work. 

B. Verify concrete floors are dry to maximum moisture content as recommended by 
Manufacturer, and exhibit negative alkalinity, carbonization, and dusting. 

C. Verify floor and lower wall surfaces are free of substances capable of impairing 
adhesion of new adhesive and finish materials. 

D. Verify that floor surfaces are smooth and flat with maximum variation of 1/8 inch in 10 
feet and are ready to receive work. 

E. Examine substrates, with Installer present, for compliance with requirements for 
installation tolerances, moisture content, and other conditions affecting performance. 

1. Verify that finishes of substrates comply with tolerances and other requirements 
specified in other Sections and that substrates are free of cracks, ridges, 
depressions, scale, and foreign deposits that might interfere with adhesion of 
resilient products. 

2. Proceed with installation only after unsatisfactory conditions have been 
corrected. 
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3.2 PREPARATION 

A. Prepare substrates according to Manufacturer's written recommendations to ensure 
adhesion of resilient products. 

B. Remove sub-floor ridges and bumps. Fill minor low spots, cracks, joints, holes, and 
other defects with sub-floor filler to achieve smooth, flat, hard surface. 

C. Prohibit traffic until filler is cured. 

D. Clean substrate.  Remove substrate coatings and other substances that are incompatible 
with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 
recommended by Manufacturer.  Do not use solvents. 

E. Apply primer as required to prevent "bleed-thru" or interference with adhesion by 
substances cannot be removed.  

3.3 INSTALLATION - TILE FLOORING 

A. Mix tile from container to ensure shade variations are consistent when tile is placed. 
Match tiles for color and pattern by selecting tiles from cartons in the same sequence as 
manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or 
deformed tiles. 

B. Adhere tiles to flooring substrates using a full spread of adhesive applied to substrate to 
produce a completed installation without open cracks, voids, raising and puckering at 
joints, telegraphing of adhesive spreader marks, and other surface imperfections. 

C. Lay flooring with joints and seams parallel to building lines to produce symmetrical tile 
pattern. 

D. Owner to select final pattern; Lay tiles with grain running in one direction or with basket 
weave pattern. Lay out tiles from center marks established with principal walls, 
discounting minor offsets, so tiles at opposite edges of room are of equal width.  Adjust 
as necessary to avoid using cut widths that equal less than one-half tile at perimeter. 

E. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to 
produce tight joints. 

F. Extend tiles into toe spaces, door reveals, closets, and similar openings. 

G. Where floor finishes are different on opposite sides of door, terminate flooring under 
centerline of door. 

H. Install edge strips at unprotected or exposed edges, where flooring terminates, and 
where indicated. Secure metal strips before installation of flooring with stainless steel 
screws. 
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I. Install flooring in recessed floor access covers. Maintain floor pattern, install tiles on 
covers for telephone and electrical ducts and similar items in finished floor areas.  
Maintain overall continuity of color and pattern with pieces of tile installed on covers.  
Tightly adhere tile edges to substrates that abut covers and to cover perimeters. 

J. At movable partitions, install flooring under partitions without interrupting floor pattern. 

K. Install feature strips and floor markings where indicated. Fit joints tightly. 

3.4 INSTALLATION - BASE 

A. Apply wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and 
other permanent fixtures in rooms and areas where base is required. Tightly adhere wall 
base to substrate throughout length of each piece, with base in continuous contact with 
horizontal and vertical substrates. 

B. Install wall base in lengths as long as practicable without gaps at seams and with tops of 
adjacent pieces aligned.  Fit joints tightly and make vertical. Maintain minimum 
dimension of 18 inches between joints. 

C. Miter internal corners:  Use straight pieces of maximum lengths possible.  Form by 
cutting an inverted V-shaped notch in toe of wall base at the point where corner is 
formed.  Shave back of base where necessary to produce a snug fit to substrate. 

D. At external corners, use premolded units. At exposed ends, use premolded units. Install 
premolded corners at external corners before installing straight pieces 

E. Install base on solid backing. Bond tightly to wall and floor surfaces. 

F. Scribe and fit to door frames and other interruptions. 

G. On masonry surfaces or other similar irregular substrates, fill voids along top edge of 
wall base with Manufacturer's recommended adhesive filler material. 

H. Do not stretch wall base during installation. 

3.5 CLEANING AND PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01700 - Execution Requirements: Final cleaning. 

B. Remove excess adhesive from floor, base, and wall surfaces without damage. Perform 
the following operations immediately after completing resilient product installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 

a. Do not wash surfaces until after time period recommended by 
Manufacturer. 

C. Prohibit traffic on resilient flooring for 48 hours after installation. 
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D. Protect resilient products from mars, marks, indentations, and other damage from 
construction operations and placement of equipment and fixtures during remainder of 
construction period.  Use protection methods recommended in writing by Manufacturer. 

1. Apply protective floor polish to horizontal surfaces that are free from soil, visible 
adhesive and surface blemishes if recommended in writing by Manufacturer. 
a. Use commercially available product acceptable to Manufacturer. 
b. Coordinate selection of floor polish with Owner's maintenance service. 

2. Cover products installed on horizontal surfaces with undyed, untreated building 
paper until Substantial Completion. 

3. Do not move heavy and sharp objects directly over surfaces.  Place hardboard or 
plywood panels over flooring and under objects while they are being moved.  
Slide or roll objects over panels without moving panels. 

E. Clean, seal, and maintain resilient flooring products. 

 

END OF SECTION 
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SECTION 09900 
PAINTS AND COATINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and field application of paints, stains, 
varnishes, and other coatings.  

B. Related Sections:  

1. Section 05500 - Metal Fabrications: Shop primed items  

2. Section 15075 - Mechanical Identification  

3. Section 16075 - Electrical Identification.  

2. REFERENCES  

A. ASTM International:  

1. ASTM D16 - Standard Terminology Relating to Paint, Varnish, Lacquer, 
and Related Products  

2. ASTM D4442 - Standard Test Methods for Direct Moisture Content 
Measurement of Wood and Wood-Base Materials.  

B. Painting and Decorating Contractors of America:  

1. PDCA - Architectural Painting Specification Manual.  

C. SSPC: The Society for Protective Coatings:  

1. SSPC - Steel Structures Painting Manual.  

3. DEFINITIONS  

A. Conform to ASTM D16 for interpretation of terms used in this section.  

4. SUBMITTALS  

A. Section 01330 - Submittal Procedures: Submittal procedures.  

B. Product Data: Submit data on finishing products.  

C. Samples:  

1. Submit two paper chip samples, 8 ½ x 11 inch in size illustrating range 
of colors and textures available for each surface finishing product 
scheduled.  
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D. Manufacturer's Installation Instructions: Submit special surface preparation 
procedures and substrate conditions requiring special attention.  

5. CLOSEOUT SUBMITTALS  

A. Section 01700 - Execution Requirements: Closeout procedures.  

B. Operation and Maintenance Data: Submit data on cleaning, touch-up, and repair 
of painted and coated surfaces.  

6. QUALIFICATIONS  

A. Manufacturer: Company specializing in manufacturing products specified in this 
section with minimum three years documented experience.  

B. Applicator: Company specializing in performing work of this section with 
minimum three years documented experience.  

C. Comply with governing codes and   regulations.  Regulations:  Compliance with 
VOC and environmental regulations.  

7. MOCKUP  

A. Section 01400 - Quality Requirements: Mock-up requirements.  

B. Construct mockup panel, 4 x 4 feet, illustrating coating color, texture, and finish.  

C. Construct door and frame assembly illustrating paint and stain and varnish 
coating color, texture, and finish.  

D. Locate where directed by Architect/Engineer.  

E. Incorporate accepted mockup as part of Work.  

8. PRE-INSTALLATION MEETINGS  

A. Section 01300 - Administrative Requirements: Pre-installation meeting.  

B. Convene minimum two weeks prior to commencing work of this section.  

9. DELIVERY, STORAGE, AND HANDLING  

A. Section 01600 - Product Requirements: Product storage and handling 
requirements.  

B. Deliver products to site in sealed and labeled containers; inspect to verify 
acceptability.  

C. Container Label: Include Manufacturer's name, type of paint, brand name, lot 
number, brand code, coverage, surface preparation, drying time, cleanup 
requirements, color designation, and instructions for mixing and reducing.  
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D. Paint Materials: Store at minimum ambient temperature of 50 degrees F and 
maximum of 90 degrees F, in ventilated area, and as required by Manufacturer's 
instructions.  

10. ENVIRONMENTAL REQUIREMENTS  

A. Section 01600 - Product Requirements.  

B. Do not apply materials when surface and ambient temperatures are outside 
temperature ranges required by paint product Manufacturer.  

C. Do not apply exterior coatings during rain or snow when relative humidity is 
outside humidity ranges, or moisture content of surfaces exceed those required by 
paint product Manufacturer.  

D. Minimum Surface Application Temperatures for Latex / Acrylic Paints: 50 
degrees F for interiors; 50 degrees F for exterior; unless approved for low-temp 
application (Minimum Surface Temperature 38 degrees F) or required otherwise 
by Manufacturer's instructions.  

E. Minimum Application Temperature for Varnish and Finishes: 65 degrees F for 
interior or exterior, unless required otherwise by Manufacturer's instructions.  

11. SEQUENCING  

A. Section 01100 - Summary: Work sequence.  

B. Sequence application to the following:  

1. Do not apply finish coats until paintable sealant is applied.  

2. Back prime wood trim before installation of trim.  

12. WARRANTY  

A. Section 01700 - Execution Requirements: Product warranties and product bonds.  

B. Furnish five year Manufacturer warranty for paints and coatings.  

13. EXTRA MATERIALS  

A. Section 01700 - Execution Requirements: Spare parts and maintenance products.  

B. Supply 1 gallons of each color, type, and surface texture; store where directed.  

C. Label each container with color, type, texture, room locations, and in addition to 
Manufacturer's label.  

2. - PRODUCTS  

1. PAINTS AND COATINGS  
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A. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following or a pre-approved equivalent Manufacturer:  

1. Kelly-Moore Paint Co. 

2. Benjamin Moore  

3. Sherwin -Williams  

4. Pittsburgh  

5.  All proposed substitutes must meet or exceed the standard of quality of 
products listed within the specifications.  

2. PAINT, GENERAL  

A. Material Compatibility:  

1. Provide materials for use within each paint system that are compatible 
with one another and substrates indicated, under conditions of service 
and application as demonstrated by Manufacturer, based on testing and 
field experience.  

2. For each coat in a paint system, provide products recommended in 
writing by Manufacturers of topcoat for use in paint system and on 
substrate indicated.  

B. Colors:  As selected by Architect from Manufacturer's full range.  

C.         Standard of Quality 

1. Kelly-Moore Paint Company products are specified in the schedule as 
the standard of quality unless noted otherwise. Material selected for 
coatings systems shall be the product of a single manufacture unless 
specified or approved by the architect.  

3. COMPONENTS  

A. Coatings: Ready mixed, except field catalyzed coatings. Prepare coatings:  

1. To soft paste consistency, capable of being readily and uniformly 
dispersed to homogeneous coating  

2. For good flow and brushing properties  

3. Capable of drying or curing free of streaks or sags.  

B. Accessory Materials: Linseed oil, shellac, turpentine, paint thinners and other 
materials not specifically indicated but required to achieve finishes specified; 
commercial quality.  

C. Patching Materials: Latex filler.  
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D. Fastener Head Cover Materials: Latex filler.  

E. Wood-Knot Sealer:  Sealer recommended in writing by topcoat Manufacturer for 
use in paint systems indicated.  

3. - EXECUTION  

1. EXAMINATION  

A. Section 01300 - Administrative Requirements: Coordination and project 
conditions.  

B. Verify surfaces and substrate conditions are ready to receive Work as instructed 
by product Manufacturer.  

C. Examine surfaces scheduled to be finished prior to commencement of work. 
Report conditions capable of affecting proper application.  

D. Test shop applied primer for compatibility with subsequent cover materials.  

E. Measure moisture content of surfaces using electronic moisture meter. Do not 
apply finishes unless moisture content of surfaces are below the Manufacturers 
recommendation or at least the following maximums:  

1. Plaster and Gypsum Wallboard: 12 percent  

2. Masonry, Concrete, and Concrete Unit Masonry: 12 percent  

3. Interior Wood: 15 percent, measured in accordance with ASTM D4442  

4. Exterior Wood: 15 percent, measured in accordance with ASTM D4442  

5. Concrete Floors: 8 percent.  

2. PREPARATION  

A. Comply with Manufacturer's written instructions and recommendations, 
applicable to substrates indicated.  

B. Surface Appurtenances: Remove electrical plates, hardware, light fixture trim, 
escutcheons, and fittings prior to preparing surfaces or finishing.  

1. After completing painting operations, use workers skilled in the trades 
involved to reinstall items that were removed.  Remove surface-applied 
protection if any.  

2. Do not paint over labels of independent testing agencies or equipment 
name, identification, performance rating, or nomenclature plates.  

C. Surfaces: Correct defects and clean surfaces capable of affecting work of this 
section. Remove or repair existing coatings exhibiting surface defects.  

D. Marks: Seal with shellac those which may bleed through surface finishes.  
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E. Impervious Surfaces: Remove mildew by scrubbing with solution of tri-sodium 
phosphate and bleach. Rinse with clean water and allow surface to dry.  

F. Aluminum Surfaces Scheduled for Paint Finish: Remove surface contamination 
by steam or high pressure water. Remove oxidation with acid etch and solvent 
washing. Apply etching primer immediately following cleaning.  

G. Asphalt, Creosote, or Bituminous Surfaces Scheduled for Paint Finish: Remove 
foreign particles to permit adhesion of finishing materials. Apply compatible 
sealer or primer.  

H. Insulated Coverings: Remove dirt, grease, and oil from canvas and cotton.  

I. Concrete Floors: Remove contamination, acid etch, and rinse floors with clear 
water. Verify required acid-alkali balance is achieved. Allow to dry.  

J. Copper Surfaces Scheduled for Paint Finish: Remove contamination by steam, 
high pressure water, or solvent washing. Apply primer.  

K. Copper Surfaces Scheduled for Natural Oxidized Finish: Remove contamination 
by applying oxidizing solution of copper acetate and ammonium chloride in 
acetic acid. Rub on repeatedly for required effect. Once attained, rinse surfaces 
with clear water and allow to dry.  

L. Gypsum Board Surfaces: Fill minor defects with filler compound. Spot prime 
defects after repair.  

M. Galvanized Surfaces: Remove surface contamination and oils and wash with 
solvent. Apply primer  

N. Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish: Remove 
dirt, loose mortar, scale, salt or alkali powder, and other foreign matter. Remove 
oil and grease with solution of tri-sodium phosphate; rinse well and allow to dry. 
Remove stains caused by weathering of corroding metals with solution of sodium 
metasilicate after thoroughly wetting with water. Allow to dry.  

O. Plaster Surfaces: Fill hairline cracks, small holes, and imperfections with latex 
patching plaster. Make smooth and flush with adjacent surfaces. Wash and 
neutralize high alkali surfaces.  

P. Uncoated Steel and Iron Surfaces: Remove grease, mill scale, weld splatter, dirt, 
and rust. Where heavy coatings of scale are evident, clean using methods 
recommended in writing by paint Manufacturer; clean by washing with solvent. 
Apply treatment of phosphoric acid solution, ensuring weld joints, bolts, and nuts 
are similarly cleaned. Spot prime paint after repairs.  

Q. Shop Primed Steel Surfaces: Sand and scrape to remove loose primer and rust. 
Feather edges to make touch-up patches inconspicuous. Clean surfaces with 
solvent. Prime bare steel surfaces. Prime metal items including shop primed 
items.  
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R. Interior Wood Items Scheduled to Receive Paint Finish: Wipe off dust and grit 
prior to priming. Seal knots, pitch streaks, and sappy sections with sealer. Fill 
nail holes and cracks after primer has dried; sand between coats.  

S. Interior Wood Items Scheduled to Receive Transparent Finish: Wipe off dust and 
grit prior to sealing, seal knots, pitch streaks, and sappy sections with sealer. Fill 
nail holes and cracks after sealer has dried; sand lightly between coats.  

T. Exterior Wood Scheduled to Receive Paint Finish: Remove dust, grit, and foreign 
matter. Seal knots, pitch streaks, and sappy sections. Fill nail holes with tinted 
exterior paintable caulking compound after prime coat has been applied.  

U. Metal Doors Scheduled for Painting: Prime metal door top and bottom edge 
surfaces.  

3. APPLICATION  

A. Apply paints according to Manufacturer's written instructions.  

1. Use applicators and techniques suited for paint and substrate indicated.  

2. Paint surfaces behind movable equipment and furniture same as similar 
exposed surfaces.  Before final installation, paint surfaces behind 
permanently fixed equipment or furniture with prime coat only.  

3. Paint front and backsides of access panels, removable or hinged covers, 
and similar hinged items to match exposed surfaces.  

B. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry 
before next coat is applied.  

C. Apply each coat to uniform appearance. Apply each coat of paint slightly darker 
than preceding coat unless specified otherwise.  

D. Sand wood and metal surfaces lightly between coats to achieve required finish.  

E. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and 
particles just prior to applying next coat.  

F. Where clear finishes are required, tint fillers to match wood. Work fillers into 
grain before set. Wipe excess from surface.  

G. Prime concealed surfaces of woodwork with primer paint.  

H. Apply paints to produce surface films without cloudiness, spotting, holidays, 
laps, brush marks, roller tracking, runs, sags, ropiness, or other surface 
imperfections.  Cut in sharp lines and color breaks.  

I. Prime concealed surfaces of interior wood surfaces scheduled to receive stain or 
varnish finish with gloss varnish reduced 25 percent with thinner.  
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J. Blockfiller shall be applied to the interior concrete block with not less than one 
(1) heavy coat and exterior concrete block with not less than two (2) heavy coats 
in a manner with brush and roller that forces the blockfiller into the fissures and 
pores of the block faces.  Apply additional coats if required to produce a smooth, 
uniform surface and to close all open pores, crevices and pin holes.  

K. Paint exposed conduit and electrical equipment occurring in finished areas.  
Color and texture to match adjacent surfaces.  Do not paint light fixtures.  

L. All surfaces shall receive either a prime coat or enamel undercoat before finish 
coats are applied.  The type of finish coat shall determine the type of prime coat.  
Previously painted surfaces shall be sound and tightly adhering to its foundation.  

M. No surface will be considered acceptable to receive finish paint until it has 
received a prime coat or enamel undercoat, and any surface that is finish painted 
without a prime coating shall be repainted as directed by the Architect/Engineer.  

N. Do not paint naturally finished aluminum surfaces.  

O. Finishing Mechanical And Electrical Equipment:  

1. Refer to Section 15075 and Section 16075 for schedule of color coding 
and identification banding of equipment, duct work, piping, and conduit.  

2. Paint both sides and edges of plywood backboards for electrical and 
telephone equipment before installing equipment.  

3. Reinstall electrical cover plates, hardware, light fixture trim, 
escutcheons, and fittings removed prior to finishing.  

4. FIELD QUALITY CONTROL  

A. Section 01400 - Quality Requirements: Testing and Inspection Services.  

B. Provide periodic testing with wet film thickness gauge to verify that the proper 
thickness of finish coating is being applied. (refer to product MSDS sheets)  

C. Testing of Paint Materials:  Owner reserves the right to invoke the following 
procedure at any time and as often as Owner deems necessary during the period 
when paints are being applied:  

1. Owner will engage the services of a qualified testing agency to sample 
paint materials being used.  Samples of material delivered to Project site 
will be taken, identified, sealed, and certified in presence of Contractor.  

2. Testing agency will perform tests for compliance with product 
requirements.  

3. Owner may direct Contractor to stop applying paints if test results show 
materials being used do not comply with product requirements.  
Contractor shall remove noncomplying-paint materials from Project site, 
pay for testing, and repaint surfaces painted with rejected materials.  
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Contractor will be required to remove rejected materials from previously 
painted surfaces if, on repainting with complying materials, the two 
paints are incompatible.  

D. Inspect and test questionable coated areas.  

5. CLEANING  

A. Section 01700 - Execution Requirements: Final cleaning.  

B. Collect waste material which may constitute fire hazard, place in closed metal 
containers, and remove daily from site.  

C. After completing paint application, clean spattered surfaces.  Remove spattered 
paints by washing, scraping, or other methods.  Do not scratch or damage 
adjacent finished surfaces.  

D. Protect work of other trades against damage from paint application.  Correct 
damage to work of other trades by cleaning, repairing, replacing, and refinishing, 
as approved by Architect, and leave in an undamaged condition.  

E. At completion of construction activities of other trades, touch up and restore 
damaged or defaced painted surfaces.  

6. SCHEDULE - EXTERIOR SURFACES  

A. Wood - Painted (Opaque):  

1. One coat KM 255 ACRY-SHIELD- 100% Acrylic Exterior Wood 
Primer  

2. Two coats KM 1250 ACRY-SHIELD- 100% Acrylic Exterior Semi-
Gloss Enamel  

B. Pavement Markings:  

1. Two coats KM 1472 - Latex marking Paint  

C. Concrete, Concrete Block, Cement Plaster:  

1. One coat of KM 521 FILL and PRIME- 100% Acrylic Block Filler  

2. Two coats of KM 1240 ACRY-SHIELD – 100% Acrylic Exterior Flat  

D. Cement Plaster Soffits  

1. One coat of KM 247 – Exterior 100% Acrylic Masonry Primer  

2. Two coats of KM 1240 ACRY-SHIELD – 100% Acrylic Exterior Flat  

E. Copper:  
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1. One coat GALVA-ETCH VE-180 – Vinyl Wash Etch 
Primer/Conditioner by Gulf Coast  

2. One coat KM 5885 DTM- High Performance Acrylic Semi-gloss Enamel  

F. Steel - Unprimed:  

1. One coat KM 5725 DTM- Acrylic Primer/Finish  

      2.      Two coats KM 5885 DTM- High Performance Acrylic Semi-
gloss Enamel 

G. Steel - Shop Primed:  

            1. One coat KM 5885 DTM- High Performance Acrylic Semi-gloss Enamel  

H. Steel - Galvanized:  

1. One coat KM 1725 ACRY-SHIELD – 100% Acrylic Metal Primer  

2. Two coats  KM 5885 DTM- High Performance Acrylic Semi-gloss 
Enamel  

I .Truck Wash Bay Block Structure 

            1.One coat KM-145 Polyamide Epoxy Block Filler  

            2.One coat KM-110 Rust- Inhibitive Epoxy Primer  

3.Two coats KM-15 Chemical Mastic High Build Epoxy  

                              J. Truck Wash Bay Metal Structure 

                                         1. One coat KM-110 Rust- Inhibitive Epoxy Primer 

                                         2. Two coats KM-15 Chemical Mastic High Build Epoxy 

7. SCHEDULE - INTERIOR SURFACES  

A. Wood - Painted:  

1. One coat of  KM 973 ACRY-PLEX –ZERO VOC -Interior Wall Primer 
& Undercoat  

2. Two coats  KM 1685 DURA-POXY+ 100% Acrylic Semi-Gloss Enamel  

B. Wood - Transparent:  

1. Filler coat (for open grained wood only)  

2. Two coats of stain KM 1285 ACRY-SHIELD – Exterior Oil/Latex Stain 
Base  
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3. One coat sealer KM 2097 KEL-THANE II Waterborne Interior Clear 
Satin Finish  

4. Two full body coats of KM 2097 KEL-THANE II Waterborne Clear 
Satin Finish  

C. Concrete, Concrete Block:  

1. One coat KM 521 FILL and PRIME 100% Acrylic Block Filler  

2. Two coats of KM 1685 DURA-POXY+ 100% Acrylic Semi-Gloss 
Enamel  

D. Steel - Unprimed:  

1. One coat of KM 1725 ACRY-SHIELD – 100% Acrylic Metal Primer  

2. Two coats of KM 1685 DURA-POXY + 100% Acrylic Semi-Gloss 
Enamel  

E. Steel - Primed:  

1.  One coat of KM 5725 DTM – Acrylic Primer/Finish 

2.  Two coats of KM 1685 DURA-POXY + 100% Acrylic Semi-Gloss 
Enamel 

F. Steel - Galvanized:  

1. One coat KM 1725 ACRY-SHIELD – 100% Acrylic Metal Primer  

2. Two coats of KM 1685 DURA-POXY + 100% Acrylic Semi-Gloss 
Enamel  

G. Gypsum Board Wall and Ceilings at Offices:  

1. One coat KM 973 ACRY-PLEX -Zero VOC -Interior Wall Primer & 
Undercoat  

2. Two coats of KM 2010 GREEN COAT –ZERO VOC- Interior Eggshell 
Wall Paint  

H. Gypsum Board Wall, Ceilings and Plywood at High Traffic Areas and Shop. 

1. One coat KM 973 ACRY-PLEX – Zero VOC- Interior Wall Primer & 
Undercoat. 

2. Two Coats KM 1686 DURA-POXY+ 100% Acrylic Enamel Eggshell 

END OF SECTION 
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Texas Department of Transportation Painting Fueling System 

SECTION 09910 
PAINTING FUELING SYSTEM 

 
 
PART 1 - GENERAL 
 
1.01 SECTION INCLUDES 

 
A. Surface Preparation 
 
B. Surface Finish Schedule 

 
1.02 RELATED WORK 

 
A. Section Various: Shop primed items, as called for under individual sections. 

 
1.03 REFERENCES 

 
A. ANSI/ASTM D16 - Definitions of Terms Relating to Paint, Varnish, Lacquer, and Related 

Products. 
 

1.04 DEFINITION 
 

A. Conform to ANSI/ASTM D16 for interpretation of terms used in this Section. 
 

1.05 QUALITY ASSURANCE 
 

A. Product Manufacturer: Company specializing in manufacturing quality paints and finishing 
products with ten years experience. 

 
B. Applicator: Company specializing in commercial painting and industrial painting with five 

years documented experience. 
 

1.06 REGULATORY REQUIREMENTS 
 

A. Conform to applicable code for flame/fuel/smoke rating requirements for finishes. 
 

1.07 SUBMITTALS 
 

A. Submit product data under provisions of Section 01330 - Submittals. 
 
B. Provide product data on all finishing products. 
 
C. Submit samples under provisions of Section 01330 - Submittals. 
 
D. Submit manufacturers' application instructions under provisions of Section 01330 - 

Submittals. 
 

1.08 DELIVERY, STORAGE, AND HANDLING 
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Texas Department of Transportation Painting Fueling System 

A. Deliver products to site under provisions of Section 01600 - Material and Equipment. 
 

B. Store and protect products under provisions of Section 01600 - Material and Equipment. 
 
C. Deliver products to site in sealed and labeled containers; inspect to verify acceptance. 
 
D. Container labeling to include manufacturer's name, type of paint, brand name, brand code, 

coverage, surface preparation, drying time, cleanup, color designation, and instructions for 
mixing and reducing. 

 
E. Store paint materials at minimum ambient temperature at 45°F (7°C) and a maximum of 

90°F (32°C), in well ventilated areas, unless required otherwise by manufacturers' 
instructions. 

 
F. Take precautionary measures to prevent fire hazards and spontaneous combustion. 

 
1.09 ENVIRONMENTAL REQUIREMENTS 

 
A. Provide continuous ventilation and heating facilities to maintain surface and ambient 

temperatures above 45°F for 24 hours before, during and 48 hours after application of 
finishes, unless required otherwise by manufacturer's instructions. 

 
B. Do not apply exterior coatings during rain or snow, or when relative humidity is above 50%, 

unless required otherwise by manufacturer's instructions. 
 
C. Minimum Application Temperatures for Latex Paints: 45°F (7°C) for interiors; 50°F (10°C) 

for exteriors, unless required otherwise by manufacturer's instructions. 
 

1.10 EXTRA STOCK 
 

A. Provide one-gallon container of each color at each site to Owner. 
 

PART 2 - PRODUCTS 
 
2.01 ACCEPTABLE MANUFACTURER'S – PAINT 

 
A. Tnemec 
 
B. Pittsburgh 
 
C. Sherwin Williams 

 
2.02 ACCEPTABLE MANUFACTURER'S - PRIMER SEALERS 

 
A. Tnemec 
 
B. Pittsburgh 
 
C. Sherwin Williams 

Facilities Management 09910- 2 
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2.03 ACCEPTABLE MANUFACTURER'S - FIELD CATALYZED COATINGS 
 

A. Tnemec 
 
B. Pittsburgh 
 
C. Sherwin Williams 

 
2.04 MATERIALS 
 

A. Coatings: Ready mixed, except field-catalyzed coatings.  Process pigments to a soft paste 
consistency, capable of being readily and uniformly dispersed to a homogeneous coating. 

 
B. Coatings: Good flow and brushing properties; capable of drying or curing free of streaks or 

sags. 
 
C. Accessory Materials: Linseed oil, shellac, turpentine, paint thinners and other materials not 

specifically indicated but required to achieve the finish specified, of commercial quality. 
 

PART 3 - EXECUTION 
 
3.01 INSPECTION 

 
A. Verify that surfaces and substrate conditions are ready to receive work as instructed by the 

product manufacturer. 
 
B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any 

condition that may potentially affect proper application. 
 

3.02 PREPARATION 
 

A. Remove electrical plates, hardware, light fixture trim, and fittings prior to preparing 
surfaces or finishing. 

 
B. Correct minor defects and clean surfaces that affect work of this Section. 
 
C. Shellac and seal marks which may bleed through surface finishes. 
 
D. Impervious Surfaces:  Remove mildew by scrubbing with solution of tri-sodium phosphate 

and bleach.  Rinse with clean water and allow surface to dry. 
 
E. Aluminum Surfaces Scheduled for Paint Finish: Remove oxidation with acid etch and 

solvent washing.  Apply etching primer immediately following cleaning. 
 

F. Asphalt, Creosote, or Bituminous Surfaces Scheduled for Paint Finish: Remove foreign 
particles to permit adhesion of finishing materials.  Apply compatible sealer or primer. 
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G. Insulated Coverings: Remove dirt, grease, and oil from canvas and cotton. 
 
H. Concrete Floors: Remove contamination, then acid etch and rinse floors with clear water.  

Verify required acid-alkali balance is achieved.  Allow to dry. 
 
I. Copper Surfaces Scheduled for a Paint Finish: Remove contamination by steam, high-

pressure water, or solvent washing.  Apply vinyl etch primer immediately following 
cleaning. 

 
J. Copper Surfaces Scheduled for a Natural Oxidized Finish: Remove contamination by 

applying oxidizing solution of copper acetate and ammonium chloride in acetic acid.  Rub 
on repeatedly for required effect.  Once attained, rinse surfaces with clear water and allow to 
dry. 

 
K. Galvanized Surfaces: Remove surface contamination and oils and wash with solvent.  Apply 

coat of etching primer. 
 
L. Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish: Remove dirt, loose 

mortar, scale, salt or alkali powder, and other foreign matter.  Remove oil and grease with a 
solution of tri-sodium phosphate; rinse well and allow to dry.  Remove stains caused by 
weathering of corroding metals with a solution of sodium metasilicate after thoroughly 
wetting with water.  Allow to dry. 

 
M. Uncoated Steel and Iron Surfaces: Remove grease, scale, dirt, and rust.  Where heavy 

coatings of scale are evident, remove by wire brushing or sandblasting; clean by washing 
with solvent.  Apply a treatment of phosphoric acid solution, ensuring weld joints, bolts, and 
nuts are similarly cleaned.  Spot prime paint after repairs. 

 
N. Shop Primed Steel Surfaces: Sand and scrape to remove loose primer and rust.  Feather 

edges to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare 
steel surfaces. 

 
3.03 PROTECTION 

 
A. Protect elements surrounding the work of this Section from damage or disfiguration. 
 
B. Repair damage to other surfaces caused by work of this Section. 
 
C. Furnish drop cloths, shields, and protective methods to prevent spray or droppings from 

disfiguring other surfaces. 
 
D. Remove empty paint containers from site. 

 
3.04 APPLICATION 

 
A. Apply products in accordance with manufacturer's instructions. 
 
B. Do not apply finishes to surfaces that are not dry. 
 
C. Apply each coat to uniform finish. 
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D. Apply each coat of paint slightly darker than preceding coat unless otherwise approved. 
 
E. Sand lightly between coats to achieve required finish. 
 
F. Allow applied coat to dry before next coat is applied. 

 
3.05 FINISHING MECHANICAL AND ELECTRICAL EQUIPMENT 

 
A. Paint shop-primed equipment. 

 
B. Prime and paint insulated and exposed pipes, conduit, boxes, insulated and exposed ducts, 

hangers, brackets, collars and supports, where items are refinished. 
 
C. Replace identification markings on mechanical or electrical equipment when painted 

accidentally.  Contractor shall paint junction box covers independently from conduit. 
 
D. Paint exposed conduit and electrical equipment. 
 
E. Replace electrical plates, hardware, light fixture trim, and fittings removed prior to 

finishing. 
 

3.06 CLEANING 
 

A. As work proceeds, promptly remove paint where spilled, splashed, or spattered. 
 
B. During progress of work, maintain premises free of unnecessary accumulation of tools, 

equipment, surplus materials, and debris. 
 
C. Collect cotton waste, cloths, and material which may constitute a fire hazard, place in 

closed metal containers and remove daily from site. 
 

3.07 SCHEDULE - SHOP PRIMED ITEMS FOR SITE FINISHING 
 

A. Valves 
 
B. Tanks (Above ground) 

 
3.08 SCHEDULE - EXTERIOR SURFACES 

 
A. Steel - Unprimed 

1. One coat universal primer. 
2. Two coats alkyd enamel, semi-gloss. 

 
B. Steel - Shop Primed 

1. Touch up with universal primer. 
2. Two coats alkyd enamel, semi-gloss. 

 
C. Steel - Galvanized 

1. One coat etching primer. 
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2. One coat universal primer. 
3. Two coats alkyd enamel, semi-gloss. 

 
D. Fiberglass Pipe 

1. Two coats as recommended by pipe supplier. 
 

E. Concrete 
1. One coat primer as recommended by paint supplier. 
2. Two coats alkyd enamel, semi-gloss. 

 
3.09 COLORS 

 
A. Submit manufacturers' color selection and schedule of items to be painted to Owner at the 

pre-construction meeting.  Owner will select colors and notify Contractor. 
 

3.10 SCHEDULE – ITEMS 
 

A. Tanks (Above Ground) 
 
B. Valves 
 
C. Pipe 
 
D. Stairs and platforms 
 
E. Exposed conduit, wireways, etc. 
 
F. Guard post 
 
G. Manhole covers (sump) and frames 
 
H. Canopy 
 

 
 
 
 

END OF SECTION 
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SECTION 10170 
PLASTIC TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes solid plastic toilet compartments and urinal screen. 

B. Related Sections: 
1. Section 06114 – Carpentry Work: Concealed wood framing and blocking for 

compartment support 
2. Section 10800 - Toilet, Bath, and Laundry Accessories 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM A666 - Standard Specification for Austenitic Stainless Steel Sheet, Strip, 

Plate, and Flat Bar. 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate partition plan, elevation views, dimensions, and details of wall, 
floor, and ceiling supports, door swings. 

C. Product Data: Submit data on panel construction, hardware, and accessories.   

D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

E. Samples: Submit two 3 x 3 inch in size illustrating panel finish, color, and sheen. 

F. Manufacturer's Installation Instructions: Submit special procedures and perimeter 
conditions requiring special attention. 

1.4 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Operation and Maintenance Data: Submit recommended cleaning methods, cleaning 
materials, stain removal methods, and polishes and waxes. 

1.5 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate Work with placement of support framing and anchors in wall and ceiling. 

Texas Department of Transportation Plastic Toilet Compartments 
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PART 2 - PRODUCTS 

2.1 SOLID PLASTIC TOILET COMPARTMENTS 

A. Manufacturers: 
1. Accurate Model Accurate Partitions  
2. Global Steel Products Corporation model Global Polymer 
3. Ampco Model Ampco Solid Plastic Polyethylene 
4. Substitutions: Refer to Section 01600 - Material and Equipment. 

B. Product Description:  Floor mounted overhead braced toilet compartments, wall 
mounted urinal. 

2.2 COMPONENTS 

A. Toilet Compartments: High-Density polyethylene (HDPE) polymer - Solid molded 
plastic panels, doors, and pilasters, floor-mounted overhead head rail-braced and wall-
hung. 
1. Color:  Single color as selected from Manufacturers’ full color line. 

B. Door and Panel Dimensions: 
1. Thickness:  1 inch  
2. Door Width: 24 inch  
3. Accessible Door Width: 36 inch 
4. Height: 58 inch  
5. Thickness of Pilasters: 1-1/4 inch. 

C. Urinal Screens: 24 x 42 inch - Wall mounted with panel brackets. 

2.3 ACCESSORIES 

A. Pilaster Shoe: Formed ASTM A666 Type 304 stainless steel with No. 4 finish, 4 inch 
high, concealing floor fastenings.  Provide adjustment for floor variations with screw 
jack through steel saddles integral with pilaster. 

B. Head Rails: Hollow anodized aluminum tube, 1 x 1-5/8 inch size, with cast socket wall 
brackets. 

C. Brackets: anodized aluminum, to color as selected. 

D. Attachments, Screws, and Bolts: Stainless steel. 
1. For attaching panels and pilasters to brackets: Through-bolts and nuts. 

Texas Department of Transportation Plastic Toilet Compartments 
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E. Hardware: chrome plated non-ferrous cast metal:  Furnish hardware to comply with 
ANSI A117.1 and Title III of the Americans with Disabilities Act (ADA) as follows: 
1. Hinges: Supply two heavy duty extruded satin anodized Type 6463-T5 aluminum 

hinges (three hinges for door widths exceeding 26").  Hinges shall wrap around 
stile and door components, be reinforced with steel supports, and be fully 
adjustable for door positioning. All hardware mounted with theft resistant thru-
bolts.  

2. Nylon bearings. 
3. Latch and Keeper: Heavy duty extruded satin anodize Type 6463-T5 aluminum 

slide latch and keeper with emergency release. 
4. Coat Hook: Cast chrome plated non-ferrous metal coat hook (O/S) and/or 

combination hook bumper (I/S). 
5. Door Pull: Heavy duty cast satin anodized aluminum. 
6. Coat hook with rubber bumper; one for each compartment, mounted on panel. 
7. Furnish door pull for outswinging doors. 
8. Furnish metal heat sink at bottom of doors and partitions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify field measurements are as indicated on shop drawings. 

C. Verify correct spacing of and between plumbing fixtures. 

D. Verify correct location of built-in framing, anchorage, and bracing. 

3.2 INSTALLATION 

A. Maintain 3/8 to 1/2 inch space between wall and panels and between wall and end 
pilasters. 

B. Attach panel brackets securely to walls using anchor devices. 

C. Attach panels and pilasters to brackets. Locate head rail joints at pilaster center lines. 

D. Field touch-up of scratches or damaged finish will not be permitted. Replace damaged or 
scratched materials with new materials. 

3.3 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Variation From Indicated Position: 1/4 inch. 

Texas Department of Transportation Plastic Toilet Compartments 
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C. Maximum Variation From Plumb: 1/8 inch. 

3.4 ADJUSTING AND CLEANING 

A. Section 01700 - Execution Requirements: Testing, adjusting, and balancing. 

B. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 
3/16 inch. 

C. Adjust adjacent components for consistency of line or plane. 

D. Hardware Adjustment: Adjust and lubricate hardware for proper operation. Set hinges 
on in-swing doors to hold open approximately 30 degrees from closed position when 
unlatched.  Set hinges on out-swing doors (and entrance swing doors) to return to fully 
closed position. 

E. Clean and Protect: Clean exposed surfaces of compartment systems using materials and 
methods recommended by Manufacturer, and provide protection as necessary to prevent 
damage during remainder of construction period. 

 

END OF SECTION 
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SECTION 10200 
LOUVERS & VENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: Metal wall louvers and screens exposed to view in finish work, 
including: 
1. Exterior metal louvers 
2. Louvers at locations where HVAC ductwork terminates at exterior walls 
3. Other exposed exterior and interior louvers indicated on Drawings 

B. Extent: Extent of exterior louvers is shown on architectural drawings. Coordinate 
requirements, quantities and sizes with mechanical drawings. Louvers not shown 
on architectural drawing, but indicated on mechanical drawings shall be provided 
as part of work of this section. 

C. Related Sections: Section(s) related to this section include: 
1. Sealant and Caulking: Division 7 Joint Treatment Section 
2. Dampers and Ductwork: Division 15 Dampers and Ductwork Sections 
3. Grilles and Registers: Division 15 Grilles and Registers Sections 

1.2 REFERENCES 

A. General:  Standards listed by reference, including revisions by issuing authority, 
form a part of this specification section to extent indicated.  Standards listed are 
identified buy issuing authority, authority abbreviation, designation number, title, 
or other designation established by issuing authority.  Standards subsequently 
referenced herein are referred to by issuing authority abbreviation and standard 
designation. 

B. American Society for Testing and Materials (ASTM): 
1. ASTM B209 - Specification for Aluminum and Aluminum-Alloy Sheet 

and Plate 
2. ASTM B221 - Specification for Aluminum and Aluminum-Alloy 

Extruded Bars, Rods, Wire, Shapes, and Tubes. 

C. Air Movement and Control Association (AMCA): 
1. AMCA Standard 500 - Test Method for Louvers, Dampers, and Shutters 
2. AMCA Publication 261 - Directory of Licenses Products, current edition. 

D. Sheet Metal and Air Condition Contractors National Association (SMACNA) 
1. SMACNA - Architectural Sheet Metal Manual, current edition. 

E. American Architectural Manufacturer's Association (AAMA): 
1. AAMA Standard 605 - Voluntary Specification for High Performance 

Organic Coating on Architectural Extrusions and Panels. 
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1.3 SYSTEM DESCRIPTION  

A. Performance Requirements: Provide louvers, which have been manufactured, 
fabricated and installed to withstand loads from International Building Code – 
2007 and to maintain performance criteria stated by Manufacturer without 
defects, damage, or failure.  

B. Louver Performance: where louvers are indicated to comply with specific 
performance requirements, provide units whose performance ratings have been 
determined in compliance with Air Movement and Control Association (AMCA) 
Standard 500. 

1.4 SUBMITTALS  

A. General: Submit listed submittals in accordance with Conditions of the Contract 
and Division 1 Submittal Procedures section. 

B. Product Data: Submit product data sheet for specified products. 
1. Performance Certificates: Submit performance certification, if not 

included in product data 

C. Shop Drawings: Submit shop drawings showing layout, profiles and product 
components, including anchorage, accessories, finish colors, patterns and 
textures. 
1. Include information necessary for fabrication and installation of louvers. 
Indicate materials, sizes, thickness, fastenings and profiles. 

D. Quality Assurance Submittals: Submit the following:         
1. Test Reports: Certified test reports showing compliance with specified 
performance characteristics and physical properties.               

a. Submit certified test results from an approved testing laboratory 
showing that the louvers proposed meet the criteria specified 
herein.     

2. Certificates: Product certificates signed by Manufacturer certifying 
materials comply with specified performance characteristics and criteria, 
and physical requirements. 

1.5 DELIVERY, STORAGE & HANDLING 

A. General: Comply with Division 1 Product Requirements Sections. 
 

B. Ordering: Comply with Manufacturer’s ordering instructions and lead-time 
requirements to avoid construction delays. 

C. Delivery: Deliver materials in Manufacturer’s original, unopened, undamaged 
containers with identification labels intact. 
1. Deliver, store and handle products to avoid any distortion or damage due 

to moisture, physical abuse or other cause Louvers shall be free from 
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nicks, scratches and blemishes.  Replace defective or damaged materials 
with new. 

1.6 PROJECT CONDITIONS 

A. Field Measurements: Verify actual measurements/openings by field 
measurements before fabrication; show recorded measurements on shop 
drawings. Coordinate field measurements and fabrication schedule with 
construction progress to avoid construction delays. 

1.7 WARRANTY 

A. Project warranty refers to Conditions of the Contract for project warranty 
provisions. Manufacturer’s Warranty:  Submit, for Owner’s acceptance, 
Manufacturer’s standard warranty document executed by authorized company 
official.  Manufacturer's warranty is in addition to, and not a limitation of, other 
rights owner may have under Contract Documents. 

PART 2 - PRODUCTS 

2.1 WALL LOUVERS 

A. Manufacturers:  
1. Industrial Louvers Inc. (ILI) 
2. Airline Products Company.  (APC) 
3. Ruskin Company (RC). 

2.2 LOUVER ACCESSORIES 

A. Exterior Aluminum Sill: Provide sill flashing of same material and finish as 
louvers where indicated on the drawings. 

B. Louver Screens: Provide framed removable screens for exterior louvers. 
1. Screens shall be 1/8” (12.7 mm) mesh .063” (1.6 mm) aluminum wire 

mounted in extruded aluminum re-wireable frames. 
2. Locate screens on inside face of louvers. 
3. Screen frames shall have welded corners and be secured to the louver 

frame with machine screws, at each corner and at 12” (304.8 mm) c.o. 
between. 

2.3 MATERIALS 

A. Aluminum Sheet: ASTM B209 Alloy 3003 or 5005 with temper as required for 
forming, or as otherwise recommended by metal producer to provide required 
finish. 

B. Aluminum Extrusions: ASTM B221, Alloy 6063. 
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C. Fastenings: Provide stainless steel screws and fasteners for aluminum louvers and 
zinc-coated or stainless steel screws and fasteners for steel louvers. Provide other 
accessories as required for complete and proper installation. 

2.4 FABRICATION 

A. Fabrication Requirements: 
1. Performance: Fabricate as required for optimum performance with 

respect to water penetration, strength, durability and uniform appearance. 
2. Size: 

a. Fabricate louvers in masonry walls to outside dimensions 
indicated, with allowance of 1/4” on each side for sealant joints. 

b. Verify sizes with final HVAC shop drawings, including detail 
dimensions of ductwork, dampers or other fittings abutting 
louvers. 

3. Field Measurements: Verify size, location and placement of louver units 
prior to fabrication. 

4. Shop Assembly: 
a. Fabricate to minimize field adjustments, splicing, mechanical 

joints and field assembly of units. 
b. Preassemble units in shop to greatest extent possible and 

disassemble as necessary for shipping and handling. 
c. Clearly mark units for reassemble and coordinated installation. 

5. Accessories: Include supports, anchorages and accessories required for 
complete assembly. 

6. Vertical Mullions: Provide vertical mullions of type and spacing 
indicated but not further apart than recommended by the Manufacturer. 

7. Horizontal Mullions: Provide horizontal mullions at horizontal joints 
between louver units except where continuous vertical assemblies are 
indicated. 

8. Connections: Join frame and blade members to one another by welding, 
except where field bolted connections between frame members are made 
necessary by size of louvers. 

9. Spacing: Maintain equal blade spacing to produce uniform appearance. 

2.5 FINISHES (FACTORY) 

A. Shop Finishing: Factory finish louvers and accessories with an organic coating. 
1. Organic Coating: Clean and prime exposed aluminum surfaces and apply 

a Kynar 500/Hylar 500 2-coat finish conforming to AAMA 605 in a 
standard color to match building metal siding. Minimum dry film 
thickness shall be 1.2 mil. 

B. Finish Protection: Provide finish protection as recommended by louver 
Manufacturer. 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

 
Texas Department of Transportation                                                                                  Louvers and Vents 
Facilities Management                                                                                                                      10200 - 5 
Maintenance Division 

 

PART 3 - EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

A. Compliance: Comply with Manufacturer’s product data, including product 
technical bulletins, product catalog installation instructions, and product carton 
instructions for installation. 

3.2 EXAMINATION 

A. Site Verification of Conditions: Verify substrate conditions, which have been 
previously installed under other sections, are acceptable for product installation 
in accordance with Manufacturer’s instructions. 

3.3 INSTALLATION  

A. Louver Installation: 
1. Louvers shall be installed in accordance with Manufacturers approved 

shop drawings and as shown. Provide all necessary fastenings and 
anchors required to a complete installation. Units to be installed plumb, 
level and in proper alignment with adjacent work. 

2. Form tight joints within work of this Section. Fit exposed connections 
accurately. 

3. Louvers shall be protected from damage from subsequent building 
operations. 

4. Protect metal surfaces from corrosion or galvanic action by application 
of a heavy coating of bituminous paint on surfaces, which shall be in 
contact with concrete, masonry or dissimilar metals. 

 
 

END OF SECTION 
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SECTION 10350 
FLAGPOLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes flagpoles and accessories. 

B. Related Sections: 
1. Section 03300: Concrete base and foundation construction. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-

Dipped, Zinc-Coated, Welded and Seamless 
2. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products 
3. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy 

Extruded Bars, Rods, Wire, Profiles, and Tubes 
4. ASTM B241/B241M - Standard Specification for Aluminum and Aluminum-

Alloy Seamless Pipe and Seamless Extruded Tube. 

B. Copper Development Association Inc.: 
1. CDA - Cooper Brass Bronze Design Handbook: Architectural Applications. 

1.3 PERFORMANCE REQUIREMENTS 

A. Flagpole With Flag Flying: Resistant without permanent deformation to 120 miles/hr 
wind velocity; non-resonant, safety design factor of 2.5. 

B. Flagpole Without Flag: Resistant without permanent deformation to 120 miles/hr wind 
velocity; non-resonant, safety design factor of 2.5. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate detailed dimensions, base or attachment details, anchor 
requirements, and imposed loads. 

C. Shop Drawings: Indicate details of foundation system for ground-set flagpoles. 

D. Product Data: Submit data on pole, accessories, and configurations. 

E. Samples: Submit two 5 x 5 inch in size illustrating pole material, color, and finish. 
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1.5 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Operation and Maintenance Data: Submit Operation and Maintenance Data. 

1.6 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each flagpole as a complete unit, including fittings, 
accessories, bases, and anchorage devices, from a single Manufacturer. 
1. Obtain through one source from a single Manufacturer. 

1.7 QUALIFICATIONS 

A. Design flagpole foundation under direct supervision of Professional Engineer 
experienced in design of this Work and licensed in State of Texas. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Spiral wrap flagpole with protective covering and pack in protective shipping tubes or 
containers. 

C. Protect flagpole and accessories from damage or moisture. 

PART 2 - PRODUCTS 

2.1 FLAGPOLES 

A. Manufacturers: 
1. American Flagpole Model 
2. Baartol Co., Inc. Model 
3. Concord Industries, Inc. 
4. Morgan-Francis Pole Model 
5. Substitutions: Section 01600 - Product Requirements. 

B. Product Description: Pole Without Flag: Resist without permanent deformation, 120 
miles/hr. wind velocity, non-resonant and per local code requirements. 

2.2 COMPONENTS 

A. Aluminum: ASTM B241/B241M, ASTM B221, 6063 alloy, T6 temper. 

B. Outside Butt Diameter: 6 inches. 

C. Outside Tip Diameter: 3 inches. 
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D. Nominal Wall Thickness: .188 inch. 

E. Nominal Height: 30ft; measured from top of base. 

F. Flagpole: Ground mounted type. 

G. Flagpole Design: Cone tapered 

H. Halyard: Interior type. 

2.3 ACCESSORIES 

A. Finial Ball: Aluminum, 6 inch diameter. 

B. Truck Assembly: Concealed, Cast aluminum; revolving, stainless steel ball bearings, 
non-fouling. 

C. Flag: 3 x 5 design size, fabric, owner provided. 

D. Internal Halyard, Winch System:  Manually operated winch with control stop device and 
removable handle, and stainless-steel cable halyard.  Provide flush access door secured 
with cylinder lock.   

E. Halyard Flag Snaps:  Provide two chromium-plated bronze swivel snap hooks per 
halyard. 
1. Provide with neoprene or vinyl covers. 

F. Primer: Zinc rich type. 

G. Hand Crank Operator: Removable type. 

H. Foundation Tube Sleeve: Corrugated 16 gage steel, galvanized, depth as required by 
design and per Manufacturer requirements. 

I. Pole Base Attachment: Sleeve; aluminum base with base cover. 

J. Lighting Ground Rod: 36 inch long copper rod, 3/4 inch diameter. 

K. Lightning Ground Cable: Copper No. 6 AWG, soft drawn.  

L. Sand:  ASTM C 33, fine aggregate. 

2.4 FACTORY FINISHING 

A. Metal Surfaces in Contact With Concrete: Asphaltic paint. 

B. Aluminum: Mill finish, Natural Satin.  Anodized to clear color. 

C. Finial: Gold anodized finish. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify concrete foundation is ready to receive work and dimensions are as indicated on 
shop drawings. 

3.2 PREPARATION 

A. Coat metal sleeve surfaces below grade, in contact with cementitious surfaces, and in 
contact with dissimilar metals with asphaltic paint. 

3.3 INSTALLATION 

A. Install flagpole, base assembly, and fittings in accordance with Manufacturer's instructions 
and shop drawings. 

B. Electrically ground flagpole installation. 

C. Install foundation plate and centering wedges for flagpole base set in concrete base and 
fasten.  Fill foundation tube sleeve with sand and compact. 

D. Set aluminum flash collar in bed of polyurethane sealant. 

3.4 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Variation From Plumb: 1 inch. 

3.5 ADJUSTING 

A. Section 01700 - Execution Requirements: Testing, adjusting, and balancing. 

B. Clean surfaces. 

C. Adjust operating devices so halyard and flag function smoothly. 

 

END OF SECTION 
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SECTION 10440 
INTERIOR SIGNAGE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes interior signs. 

B. Related Sections: 
1. Section 15075 - Mechanical Identification. 

1.2 REFERENCES 

A. Standards of the following as referenced: 
1. American National Standards Institute (ANSI). 

B. Industry standards: 
1. Department of Justice, Office of the Attorney General, "Americans with 

Disabilities Act", Public Law 101-336, (ADA) 
2. ANSI A117.1:  Providing Accessibility and Useability for Physically Handicap 

People, 1986 edition 
3. Federal Register Part III, Department of Justice, Office of the Attorney General, 

28 CFR Part 36:  Nondiscrimination on the Basis of Disability by Public 
Accommodations and in Commercial Facilities, Final Rule, July 26, 1991 

4. Federal Register Part II, Architectural and Transportation Barriers Compliance 
Board, 36 CFR Part 1191:  Americans with Disabilities Act (ADA) Accessibility 
Guidelines for Buildings and Facilities; Amendment to Final Guidelines, 
September 6, 1991. 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate sign styles, lettering font, foreground and background colors, 
locations, overall dimensions of each sign. 

C. Samples: Submit two signs, in size illustrating type, style, letter font, and colors 
specified; method of attachment. 

D. Manufacturer's Installation Instructions: Submit installation template and attachment 
devices. 
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1.4 QUALITY ASSURANCE 

A. Provide products of acceptable Manufacturers that have been in satisfactory use in similar 
service for three years.  Use experienced installers.   

B. Deliver, handle, and store materials in accordance with Manufacturer's instructions. 

C. Comply with governing codes and regulations.   

D. Regulations:  ADAAG / TAS (Texas Accessibility Standards) 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Package signs, labeled in name groups. 

C. Store adhesive attachment tape at ambient room temperatures. 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements: Environmental conditions affecting products on 
site. 

B. Do not install signs when ambient temperature is lower than recommended by 
Manufacturer. 

C. Maintain this minimum temperature during and after installation of signs. 

PART 2 - PRODUCTS 

2.1 INTERIOR SIGNS 

A. Manufacturers: 
1. APCO Graphics 
2. ASI Sign Systems 
3. Corpus Christi Stampworks 
4. Best Signs 
5. Substitutions: Section 01600 - Product Requirements. 

2.2 COMPONENTS 

A. Injection Molded Signs:  Acrylic plastic: 
1. Sign Color: Color as selected from Manufacturers full range of colors 
2. Character Color: Contrasting color 
3. Total Thickness: 1/8 inch 
4. Height: 3 inches 
5. Edges: Beveled 
6. Character Font: Helvetica. 
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B. Raised Letter Signs, Base Material: Solid color acrylic plastic: 
1. Total Thickness: 1/8 inch 
2. Height: 3 inches 
3. Edges: Beveled 
4. Character Font: Helvetica. 

C. Raised Character Size and Style: Acrylic plastic, character adhered to base material: 
1. Character Color: White 
2. Character Thickness: 1/8 inch 
3. Edges: Beveled 
4. Character Font: Helvetica 
5. Character Case: Upper case. 

D. Graphic Style: Handicapped type. 

2.3 ACCESSORIES 

A. Mounting Hardware: Per Manufacturers standard 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01310 - Project Management and Coordination: Verification of existing 
conditions before starting Work. 

3.2 INSTALLATION 

A. Install signs after surfaces are finished, in locations scheduled. Install signage holders in 
locations with mounting types indicated in accord with reviewed shop drawings.  Square, 
plumb, and level units. 

B. Install materials and systems in proper relation with adjacent construction and with 
uniform appearance.  Coordinate with work of other sections. 

C. Position strike side of door; level. Conform to ADA requirements for tactile graphics 
signage. 

3.3 CLEANING 

A. Clean exposed surfaces not more than 48 hours prior to Date of Substantial Completion 
in accord with Manufacturers written cleaning instructions. 
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3.4 SCHEDULES 

A. Service Room Signs: Plaque signs, 3 inches high, face color, core color, 
"CONFERENCE ROOM", “MEN”, “WOMEN”, “TELEPHONE/COMMUNICATIONS 
ROOM”, "STORAGE ROOM", and "ELECTRICAL ROOM"; at each respective room 
location. 

B. Rest Room Door Graphic: 6 inches high, "male" and "female" graphic image; color, 
located on each rest room door. 

 

END OF SECTION 
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SECTION 10500 
LOCKERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes metal lockers, accessories and locker benches. 

B. Related Sections: 
1. Section 06114 - Wood Blocking and Curbing: Wood grounds and attachment 

strips. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip 
Process. 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work. 
1. Show base, sloping tops, filler panels and other accessories. 
2. Include locker identification system 

C. Product Data: Submit data on locker types, sizes, accessories and installation 
instructions. 

D. Samples: Submit two 3 x 6 inches in size, of each color selected; applied to specified 
base metal. 
1. Samples for Initial Selection:  For units with factory-applied color finishes. 

E. Manufacturer's Installation Instructions: Installation instructions, submit installation 
template and attachment devices. 

F. Maintenance Data:  For adjusting, repairing, and replacing locker doors and latching 
mechanisms to include in maintenance manuals. 

G. Warranty:  Special warranty specified in this Section. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An authorized representative of metal locker Manufacturer for 
installation and maintenance of units required for this Project. 
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B. Source Limitations:  Obtain metal lockers and accessories through one source from a 
single Manufacturer. 

C. Product Options:  Drawings indicate size, profiles, and dimensional requirements of 
metal lockers and are based on the specific system indicated.  Refer to Division 1 
Section "Product Requirements." 
1. Do not modify intended aesthetic effects, as judged solely by Architect, except 

with Architect's approval.  If modifications are proposed, submit comprehensive 
explanatory data to Architect for review. 

D. Regulatory Requirements:  Where metal lockers are indicated to comply with 
accessibility requirements, comply with the U.S. Architectural & Transportation 
Barriers Compliance Board's "Americans with Disabilities Act (ADA), Accessibility 
Guidelines for Buildings and Facilities (ADAAG)".  Comply with Texas Accessibility 
Standards (TAS) Guidelines. 
1. Provide not less than 1 shelf located no higher than 48 inches above the floor for 

forward 54 inches above the floor for side reach. 
2. Provide 1 shelf located at bottom of locker no lower than 15 inches above the 

floor for forward 9 inches above the floor for side reach. 
3. Provide hardware that does not require tight grasping, pinching, or twisting of 

the wrist, and that operates with a force of not more than 5 lbf. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which Manufacturer agrees to repair 
or replace components of metal lockers that fail in materials or workmanship, excluding 
finish, within specified warranty period. 
1. Failures include, but are not limited to, the following: 

a. Structural failures. 
b. Faulty operation of latches and other door hardware. 

2. Damage from deliberate destruction and vandalism is excluded. 

B. Warranty Period for Metal Lockers:  Two years from date of Substantial Completion. 

1.6 EXTRA MATERIALS 

A. Furnish extra materials described below, before construction begins, that match products 
installed and that are packaged with protective covering for storage and identified with 
labels describing contents. 
1. Full-size units of the following metal locker hardware items equal to 10 percent 

of amount installed for each type and finish installed, but no fewer than 5 units: 
a. Identification plates. 
b. Hooks. 

1.7 DELIVERY, STORAGE, AND PROTECTION 

A. Section 01600 - Product Requirements: Product storage and handling requirements. 

B. Protect locker finish and adjacent surfaces from damage. 
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PART 2 - PRODUCTS 

2.1 LOCKERS 

A. Manufacturers: 
1. List Industries, Inc.  
2. Lyon Metal Products, Inc.  
3. Penco Products, Inc.  
4. Republic Storage Systems Co., Inc.  
5. Substitutions: Section 01600 - Product Requirements. 

B. Product Description: Lockers, Free standing full height single tier lockers; with no metal 
base; with sloped tops; and padlock hasps.  

2.2 COMPONENTS:  18” x 18” x 72” ATHLETIC LOCKERS-perforated with diamond – shape 
pattern 

A. Sheet Steel: ASTM A653/A653M, commercial quality, coating class G90, stretcher 
leveled; to the following minimum thicknesses: 
1. Body and Shelf: 16 gage inch  
2. Backs: 18 gage inch  
3. Door : 14 gage inch;  doors over 15” wide and over 30” high shall have a 3” 

wide full height 20 ga. reinforced pan welded to the inside face of the door on 
6” centers 

4. Door Frame:  14 ga. 
5. Sides, Tops, Bottoms & Shelves:  16 ga. 
6. Hinges: 14 gage inch 
7. Sloping Top: 20 gage inch 
8. Trim: 20 gage inch. 

2.3 ACCESSORIES 

A. For Each Locker: Three single prong wall hooks and one ceiling double prong hook. 

B. Number Plates:  polished alum. 2 ¼” wide x 1” high with black numerals. 

C. Locker Benches: Stationary type; bench top of laminated red oak species wood, stained, 
sealed and varnished; pedestals of brushed chrome steel, 19 inches high. 
1. ADA bench: 24” x 48” x 1 ¼” thick with four pedestals 
2. Shower bench:  9 1/2”  x 48” x 1 ¼” thick with four pedestals. 

2.4 FABRICATION 

A. Locker Units: 
1. Width: 12 inches 
2. Depth: 15 inches 
3. Height: 72 inches 
4. Configuration: double tier 
5. Mounting: Free standing 
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6. Base: Metal base to be mounted on concrete base 
7. Base Height: 4 inch 
8. Top: Sloped metal with closures 
9. Locking: Equipped for padlock hasps 
10. Ventilation Method: Louvered top and bottom frame and top and bottom of door 
11. Type: Conventional. 

B. Locker Body: Formed and flanged; with steel stiffener ribs; electric spot welded. 

C. Frames: Formed channel shape, welded and ground flush, welded to body, resilient 
gaskets and latching for quiet operation. 

D. Doors: Hollow channel construction, 1-3/16 inch thick; welded construction, channel 
reinforced top and bottom with intermediate stiffener ribs, grind and finish edges 
smooth. 

E. Hinges: Two for doors under 42 inches high; three for doors over 42 inches high; weld 
securely to locker body and door. 

F. Locking device supplied by Owner. 

G. Number Plates: Furnish rectangular shaped aluminum plates. Form numbers ½” inch 
high of block font style, in contrasting color. 

H. Furnish ventilation openings at top and bottom of each locker. 

I. Form recess for operating handle and locking device. 

J. Finish edges smooth without burrs. 

K. Fabricate sloped metal tops, ends and closure pieces. 

L. Furnish end panels and filler strips. 

M. Fabricate 4 inch high steel bases with end closures. 

2.5 FACTORY FINISHING 

A. Clean, degrease, and neutralize metal; prime and finish with two coats of baked enamel. 

B. Paint locker units of 1 color throughout. 

C. Color:  color as selected from Manufacturer's standard range. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Take site dimensions affecting this work  

C. Verify that field measurements are as indicated on shop drawings. 

D. Verify prepared bases are in correct position and configuration. 

E. Verify bases and embedded anchors are properly sized. 

3.2 INSTALLATION 

A. Install lockers plumb and square. 

B. Place and secure on prepared base. 

C. Secure lockers with anchor devices to suit substrate materials. Secure both to wall and to 
base. 

D. Bolt adjoining locker units together to provide rigid installation. 

E. Install end panels, filler panels, sloped tops, and bases.  Utilize concealed fasteners. 

F. Install accessories. 

G. Replace components not operating smoothly. 

H. Protect metal lockers from damage, abuse, dust, dirt, stain, or paint.   

I. Do not permit metal locker use during construction. 

3.3 CLEANING 

A. Section 01700 - Execution Requirements: Final cleaning. 

B. Clean locker interiors and exterior surfaces. 

 

END OF SECTION 
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SECTION 10523 
FIRE EXTINGUISHERS AND CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes fire extinguishers; fire blankets; fire extinguisher cabinets; and brackets 
for wall mounting. 

B. Related Sections: 
1. Section 06114 - Wood Blocking and Curbing: Wood blocking and shims 
2. Section 09900 - Paints and Coatings: Field applied paint finish 

1.2 REFERENCES 

A. National Fire Protection Association: 
1. NFPA 10 - Standard for Portable Fire Extinguishers. 

B. Underwriters Laboratories Inc.: 
1. UL - Fire Protection Equipment Directory. 

1.3 PERFORMANCE REQUIREMENTS 

A. Conform to NFPA 10 and applicable code. 

B. Provide extinguishers classified and labeled by Underwriters Laboratories Inc. for 
purpose specified and indicated. 

C. Provide fire extinguisher cabinets classified and labeled by Underwriters Laboratories 
Inc. for purpose specified and indicated. 

1.4 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Shop Drawings: Indicate cabinet physical dimensions, rough-in measurements for 
recessed cabinets, locations, and fire ratings. 

C. Product Data: Submit extinguisher operational features, color and finish, and anchorage 
details. 

D. Manufacturer's Installation Instructions: Submit special criteria and wall opening 
coordination requirements. 

E. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 
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1.5 CLOSEOUT SUBMITTALS 

A. Section 01700 - Execution Requirements: Closeout procedures. 

B. Operation and Maintenance Data: Submit test, refill or recharge schedules and re-
certification requirements. 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. Section 01600 - Product Requirements: Environmental conditions affecting products on 
site. 

B. Do not install extinguishers when ambient temperature is capable of freezing 
extinguisher ingredients. 

PART 2 - PRODUCTS 

2.1 FIRE EXTINGUISHERS 

A. Manufacturers: 
1. Larsen’s Manufacturing Co. Model MP Series MP10 
2. J. L. Industries Model Cosmic 
3. Substitutions: Section 01600 - Product Requirements. 

B. Dry Chemical Type: Cast steel tank, with pressure gage; Class A, B, C, Size 10 size and 
classification as scheduled. 

C. Extinguisher Finish: Steel, enamel to color as selected. 

2.2 FIRE EXTINGUISHER CABINETS (FEC) 

A. Manufacturers: 
1. Larsons Model Occult Series, O-2409 
2. J. L. Industries Model Academy  
3. Substitutions:  Section 01600 - Product Requirements. 

B. Metal: Formed sheet steel, galvanized; 0.036 inch thick base metal. 

C. Configuration: Semi-recessed type, sized to accommodate accessories exterior nominal 
dimensions of  inch 10 wide x 24 inch high x 6 inch deep. 

D. Trim Type: Returned to wall surface, with 2 ½” inch projection, ¾” inch trim wide face. 

E. Aluminum Door with pull handle, Solid type:  Reinforced for flatness and rigidity; clear, 
satin finish. 

F. Cabinet Mounting Hardware: Appropriate to cabinet. 
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G. Form cabinet enclosure with right angle inside corners and seams. Form perimeter trim. 

H. Pre-drill for anchors. 

I. Hinge doors for 180 degree opening with continuous piano hinge. Furnish roller type 
catch. 

J. Weld, fill, and grind components smooth. 

K. Finishing Cabinet Exterior Trim and Door: Clear Anodized, satin finish with Diecut 
lettering (black letters) with Vertical lettering style. 

L. Finishing Cabinet Interior: white, baked enamel. 

2.3 ACCESSORIES 

A. Graphic Identification: FIRE EXTINGUISHER. 

2.4 MOUNTING BRACKETS (FEB) 

A. Mounting Brackets:  Manufacturer's standard galvanized steel, designed to secure fire 
extinguisher to wall or structure, of sizes required for types and capacities of fire 
extinguishers indicated, with plated or baked-enamel finish. 
1. Color:  Red. 

B. Identification:  Lettering complying with authorities having jurisdiction for letter style, 
size, spacing, and location.  Locate as indicated by Architect. 
1. Identify bracket-mounted fire extinguishers with the words "FIRE 

EXTINGUISHER" in red letter decals applied to mounting surface. 
a. Orientation:  Vertical Horizontal. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify rough openings for cabinet are correctly sized and located. 

C. Examine walls and partitions for suitable framing depth and blocking where semi-
recessed cabinets will be installed. 

D. Examine fire extinguishers for proper charging and tagging. 
1. Remove and replace damaged, defective, or undercharged units. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. Prepare recesses for semi-recessed fire-protection cabinets as required by type and size 
of cabinet and trim style. 

B. Install cabinets plumb and level in wall openings, 48 inches from finished floor to fire 
extinguisher handle.  Verify and install according with most recent codes and 
regulations.  

C. Fire-Protection Cabinets:  Fasten fire-protection cabinets to structure, square and plumb. 
1. Unless otherwise indicated, provide semi-recessed fire-protection cabinets. 
2. Fasten mounting brackets to inside surface of fire-protection cabinets, square and 

plumb. 
3. Secure rigidly in place. 

D. Place extinguishers and accessories in cabinets. 

E. Mounting Brackets:  Fasten mounting brackets to surfaces, square and plumb, at 
locations indicated. 

3.3 ADJUSTING AND CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as fire-protection 
specialties are installed, unless otherwise indicated in Manufacturer's written installation 
instructions. 

B. Adjust fire-protection cabinet doors to operate easily without binding.  Verify that 
integral locking devices operate properly. 

C. On completion of fire-protection cabinet installation, clean interior and exterior surfaces 
as recommended by Manufacturer. 

D. Touch up marred finishes, or replace fire-protection cabinets that cannot be restored to 
factory-finished appearance.  Use only materials and procedures recommended or 
furnished by fire-protection cabinet Manufacturer. 

E. Replace fire-protection cabinets that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

3.4 SCHEDULES 

A. Place 4 cabinets and extinguishers (FEC) where directed by Architect / Engineer. 

B. Place 6 brackets and extinguishers (FEB) where directed by Architect / Engineer. 

END OF SECTION 
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SECTION 10800 
TOILET ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes toilet accessories; shower accessories; and utility room accessories. 

B. Related Sections: 
1. Section 06114: In-wall framing and plates for support of accessories 
2. Section 09300 - Tile: Ceramic washroom accessories 
3. Section 10170 - Plastic Toilet Compartments 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products 
2. ASTM A269 - Standard Specification for Seamless and Welded Austenitic 

Stainless Steel Tubing for General Service 
3. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 
4. ASTM A666 - Standard Specification for Austenitic Stainless Steel Sheet, Strip, 

Plate, and Flat Bar 
5. ASTM B456 - Standard Specification for Electrodeposited Coatings of Copper 

Plus Nickel Plus Chromium and Nickel Plus Chromium 
6. ASTM C1036 - Standard Specification for Flat Glass. 

B. Federal Specification Unit: 
1. FS A-A-3002 - Mirrors, Glass. 

1.3 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal procedures. 

B. Product Data: Submit data on accessories describing size, finish, details of function, 
attachment methods.  
1. Construction details and dimensions 
2. Anchoring and mounting requirements, including requirements for cutouts in 

other work and substrate preparation 
3. Material and finish descriptions 
4. Features that will be included for Project 
5. Manufacturer's warranty. 

C. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room 
of each accessory required.  Utilize numbers indicated in toilet accessory schedule in 
this specification. 
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1. Identify locations using room designations indicated on Drawings. 
2. Identify products using designations indicated on Drawings. 

D. Manufacturer's Installation Instructions: Submit special procedures, conditions requiring 
special attention. 

E. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals. 

1.4 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate the Work with placement of internal wall reinforcement and reinforcement 
of toilet partitions to receive anchor attachments. 

1.5 WARRANTY 

A. Special Mirror Warranty:  Manufacturer's standard form in which Manufacturer agrees 
to replace mirrors that develop visible silver spoilage defects and that fail in materials or 
workmanship within specified warranty period. 
1. Warranty Period:  15 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 TOILET AND BATH ACCESSORIES 

A. Manufacturers: 
1. American Specialties, Inc. Model Traditional Collection 
2. Bobrick Washroom Accessories Model Classic Series 
3. Bradley Corp. Model Contemporary Series 
4. Substitutions: Section 01600 - Product Requirements. 

2.2 COMPONENTS 

A. Accessories - General: Shop assembled, free of dents and scratches and packaged 
complete with anchors and fittings, steel anchor plates, adapters, and anchor components 
for installation. 
1. Grind welded joints smooth 
2. Fabricate units made of metal sheet of seamless sheets, with flat surfaces. 

B. Keys: Furnish keys for each accessory to Owner. 

C. Stainless Steel Sheet: ASTM A 666, Type 304. Satin finish. 

D. Stainless Steel Tubing: ASTM A269, stainless steel. 
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E. Mirror Glass: Float glass, Type I, Class 1, Quality q2 (ASTM C 1036), with silvering, 
copper coating, and suitable protective organic coating to copper backing in accordance 
with FS A-A-3002. 

F. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation. 

G. Adhesive: Two component epoxy type, waterproof. 

H. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and 
tamper-and-theft resistant where exposed, and of galvanized steel where concealed. 

I. Expansion Shields: Fiber, lead, or rubber as recommended by accessory Manufacturer 
for component and substrate. 

2.3 TOILET ROOM ACCESSORIES 

A. Toilet Paper Dispenser with Shelf: Double roll surface-mounted, dual side-by-side 
partition mounting, stainless steel unit with pivot hinge. 
1. Product: B-2840 manufactured by Bobrick. 

B. Combination Towel Dispenser/Waste Receptacle: Recessed with projecting waste 
receptacle, stainless steel; seamless wall flanges, continuous piano hinges. 
1. Waste receptacle liner: Reusable, heavy-duty vinyl 
2. Towel dispenser capacity: 600 C-fold or 800 multifold 
3. Waste receptacle capacity: 12 gallons 
4. Product: B-3942 manufactured by Bobrick. 

C. Paper Towel Dispenser: Folded paper type, stainless steel, semi-recessed, with viewing 
slots on sides as refill indicator. 
1. Capacity: 400 C-fold minimum 
2. Product:  B-262 manufactured by Bobrick. 

D. Soap Dispenser: Liquid soap dispenser, wall-mounted, surface, for with cover and 
horizontal stainless steel tank and working parts; push type soap valve, check valve, and 
window gage refill indicator. 
1. Minimum Capacity: 40 ounces 
2. Product:  B-40 manufactured by Bobrick. 

E. Mirrors: Stainless steel framed, 6 mm thick tempered glass mirror. 
1. Size: As indicated on Drawings 
2. Frame: angle shapes, with mitered and welded and ground corners bright 

annealed finish 
3. Backing: Full-mirror sized, minimum 0.03 inch galvanized steel sheet and 

nonabsorptive filler material 
4. Product:  B-290 3672 manufactured by Bobrick 
5. Product:  B-290 3624 manufactured by Bobrick 
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F. Grab Bars: Stainless steel,  1-1/2 inches outside diameter, minimum 0.05 inch wall 
thickness, nonslip grasping surface finish, concealed flange mounting; 1-1/2 inches 
clearance between wall and inside of grab bar. 
1. Length and configuration: As indicated on Drawings, comply with ADA and 

TAS requirements. 
2. Product: B-6806x36 and B-6806x42 manufactured by Bobrick. 

G. Partition-Mounted Toilet Tissue Dispenser and Sanitary Napkin Disposal Unit: Stainless 
steel back-to-back partition mounting with adjustable flanges, self-closing door, locking 
bottom panel with full-length stainless steel piano-type hinge, removable receptacle. 
1. Product: B-3570 manufactured by Bobrick. 

H. Tissue Dispenser and Sanitary Napkin Disposal Unit: Stainless steel, recessed, self-
closing door, locking bottom panel with full-length stainless steel piano-type hinge, 
removable receptacle. 
1. Product: B-35701 manufactured by Bobrick. 

I. Rod, Rings and Curtain: At each shower 
1. Bobrick:  B-6107 Classic Series Extra-Heavy-Duty Shower Curtain Rod with 2 

½” Square Flange.  Type-304 stainless steel, satin finish, 18-gauge 
2. Bobrick:  204-2 Vinyl Shower Curtain (42”W x 72” H) 
3. Bobrick:  204-1 Shower Curtain Hooks, seven (7) required per each shower 

curtain location. 

J. Surface Mounted Hat, Coat, and Robe Hook:  1 each at each shower and at each bench. 
1. Bobrick:  B-7671, Classic Series 
2. Type:  Bright polished stainless steel. 

K. Undercounter Lavatory Protective Enclosure  
1. Truebro, Inc.: Lav Shield, molded rigid vinyl, high impact stain resistant, white 

color. 

2.4 UTILITY ROOM ACCESSORIES 

A. Combination Utility Shelf/Mop and Broom Holder: 0.05 inch thick stainless steel, Type 
304, with 1/2 inch returned edges, 0.06 inch steel wall brackets. 
1. Drying rod: Stainless steel, 1/4 inch diameter 
2. Hooks: 3, 0.06 inch stainless steel rag hooks at shelf front 
3. Mop/broom holders: 4 spring-loaded rubber cam holders at shelf front 
4. Length: 36 inches 
5. Length: Manufacturer's standard length for number of holders/hooks 
6. Product: B-224x36 manufactured by Bobrick. 

2.5 FACTORY FINISHING 

A. Stainless Steel: No. 4 satin brushed finish. 

B. Back paint components where contact is made with building finishes to prevent 
electrolysis. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify exact location of accessories for installation. 

C. Verify field measurements are as indicated on product data. 

D. See Section 06100 for installation of blocking in walls and ceilings. 

3.2 PREPARATION 

A. Deliver inserts and rough-in frames to site for timely installation. 

B. Provide templates and rough-in measurements as required. 

3.3 INSTALLATION 

A. Install accessories according to Manufacturers' written instructions, using fasteners 
appropriate to substrate indicated and recommended by unit Manufacturer.  Install units 
level, plumb, and firmly anchored in locations and at heights indicated. 

B. Grab Bars:  Install to withstand a downward load of at least 250 lbf, when tested 
according to method in ASTM F 446. 

C. Mounting Heights and Locations: As required by accessibility regulations. 

3.4 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective 
items. 

B. Remove temporary labels and protective coatings. 

C. Clean and polish exposed surfaces according to Manufacturer's written 
recommendations. 

3.5 SCHEDULES 

A. See drawings for proposed locations. 

 

END OF SECTION 
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SECTION 11140 

FUEL DISPENSING SYSTEM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. The general provisions of the Contract, including General and Supplementary 
Conditions, apply to the work specified in this Section. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. All specification sections under Divisions 15 and 16 of the Contract Documents.   

1.3 SCOPE 

A. Provide all equipment, materials, labor, supervision, and services necessary for or 
incidental to the installation of a complete functioning unleaded gasoline and diesel fuel 
dispensing system. 

B. Work includes: 
1. Two UL 2085 Fireguard above ground cylindrical tanks for diesel and gasoline. 
2. Tank monitoring and fuel management systems, remote mechanical dispensers, 

submersible pumps, nozzles, filters, hoses, swivels, breakaways, high hang 
retractors, spill control, emergency/updraft venting, pipe, valves and fittings. 

1.4 QUALIFICATIONS 

A. Manufacturer: company specializing in the Manufacturer of products specified in this 
Section with minimum of five years experience.  

B. Installation of equipment shall be performed by qualified personnel possessing a current 
TCEQ certification for aboveground and underground tank installations and removal and 
by the equipment manufacturer of the tank monitoring and fuel management system 
manufacturer of the equipment installed. Calibration of dispensers shall be performed by 
qualified personnel possessing a current registration by the Texas Department of 
Agriculture. 

1.5 SUBMITTALS 

A. Submit under provisions of UGC (the “Uniform General Conditions”) and Special 
Conditions Section of the Specifications. 

B. Mark all submittal literature to indicate the precise selection of materials and equipment 
being submitted.  Note that if the specific model or material is not indicated in the 
submittal, and there is more than one choice possible, the submittal may be rejected and 
resubmittal will be required. 
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C. Changes in Contract requirements will not be granted and shall not be implied by 
approval of submitted alternative materials and equipment.  Changes will only be 
effected through the Change Order process, in writing. 

D. Proposed Products List: Include all equipment and materials specified.   

1.6 QUALITY ASSURANCE 

A. Use adequate numbers of skilled workmen who are thoroughly trained and experienced in 
the necessary crafts and who are completely familiar with the specified requirements and 
the methods needed for proper performance of the work of this Section. 

B. Without additional cost to the Owner, provide such other labor and materials as are 
required to complete the work of this Section in accordance with the requirements of 
governmental agencies having jurisdiction, regardless of whether such materials and 
associated labor are called for elsewhere in these Contract Documents. 

C. When requested, provide the Engineer or Architect with Manufacturer’s certificate that 
materials meet or exceed minimum requirements as specified. 

D. Standards: the specifications and standards of the following organizations are by 
reference made a part of these specifications.  All mechanical work, unless otherwise 
indicated, shall comply with the requirements and recommendations wherever applicable: 
1. National Fire protection Association (NFPA) 30 Flammable and combustible 

Liquids Code 
2. National Fire Protection Association (NFPA) 30A, Automotive and Marine 

Service Station code 
3. Underwriters Laboratories, Inc. (UL) 2085, Protected Tank and Fire Resistive 

Tank Listing, with ballistic and impact resistance ratings 
4. Underwriters Laboratories, Inc. (UL) 142, Steel Aboveground Tanks for 

Flammable and Combustion Liquids 
5. Underwriters Laboratories, Inc. (UL) 1238, Control Equipment for Use with 

Flammable Liquid Dispensing Devices 
6. Underwriters Laboratories, Inc. (UL) 567, Pipe Connectors for Flammable and 

Combustible Liquids and LP-Gas 
7. Underwriters laboratories, Inc. (UL) 860, Pipe Unions for Flammable and 

Combustible Liquids and Fire Protection Service 
8. Underwriters Laboratories, Inc. (UL) 87, Power-operated Dispensing Devices for 

Petroleum Products 
9. Underwriters Laboratories, Inc. (UL) 842, Valves for Flammable Fluids 
10. Underwriters Laboratories, Inc. (UL) 1709 
11. American Petroleum Institute (API) 
12. Petroleum Equipment Institute (P.E.I.) - Recommended Practice for Installation 

of Aboveground Storage Systems for Motor Vehicle Fueling 
13. National Electric Code: NEC 501-Class I locations and NEC 514 - Gasoline 

Dispenser and Service Station 
14. National Resource Conservation Commission 
15. Texas Commission on Environmental Quality. 
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PART 2 - PRODUCTS 

2.1 FUEL TANKS AND OVERFILL PROTECTION 

A. Provide aboveground cylindrical tanks. Warning all other shape tanks will be rejected 
and are prohibited.  Fuel storage system shall be composed of two above ground, 
insulated tanks with secondary containment.  Tanks shall be utilized for unleaded 
gasoline and diesel fuel but shall be capable of containing 10% concentration of methanol 
and 85% alcohol blended fuels.  . 

B. The insulated tanks shall rest a minimum of 4" above the finished grade. The entire 
encased tank assembly shall be a Fireguard UL listed in accordance with UL Subject 
2085.  Tanks shall be provided with means to anchor to slab. 

C. Tanks shall be equipped with a monitor port utilized for the detection of leaks from the 
primary to the secondary tank.  The monitor port shall be a minimum of 2” schedule 40 
steel   and suitable for electronic monitoring. 

D. Provide tank equipment listed below or engineer approved equal: 
1. Provide primary and secondary emergency venting in accordance with NFPA 30. 

 Provide permanent tag affixed to tanks listing required venting SCFH of the 
primary and secondary vaults. 

2. Provide 2” updraft vent with vent cap terminating a minimum 12’ above grade to 
top of vent cap. When the updraft vent is covered by fuel island canopy the vent 
is required to extend a minimum of 24” above the top of the canopy and at least 
24” above tank. 

3. Tanks shall have future conversion capability suitable for future installation of 
Stage I & II vapor recovery systems. 

4. Opening for submersible pump shall be 4” female threaded pipe suitable for 
design of pump. 

5. Provide 2” male threaded nipple for a wheel type clock gauge.  
6. The aboveground storage tank system shall include a UL listed  remote fill above 

ground storage tank spill container with poppeted kamvalok adaptors and spring 
loaded valve assemblies, couplers and dust caps. The remote fill box shall be 
heavy gauge steel powder coated not less than 30 gallons with adjustable legs 
and booted 4” entry holes with a normally closed valve to release spilled product 
into an approved container.  Provide a UL Listed shut-off valve in the top of the 
tank set at 95% fill capacity complete with drop tube for complete submerged 
filling. Provide tank inlet spout adapter with crossbar and cam lock coupler with 
a 2” steel pipe flanged connection at valve in the vertical plane for shut off valve 
accessibility.  Provide a means to stick tank with a top adapter and quick release 
lockable cap.   On unleaded tank only, provide two 4” male nipples for future 
Stage I and Stage II Vapor Recovery.  

7. Tanks shall be warranted against leakage for period of 30 years from the date of 
installation.  All pumps, dispensers, dispenser equipment, pipe valves and fittings 
and tank appurtenances shall be warranted for Manufacturer defects for a period 
of 1 year from the date of installation.   

8. Tank system shall be as listed below or approved equal. 
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E. Acceptable Manufacturers - Aboveground Storage Tanks: 
1. UL2085 - Fireguard  

2.2 REMOTE DISPENSER UNITS 

A. Acceptable Manufacturers: 
1. Gasboy 
2. OPW 
3. Bennett 

B. The Contractor will furnish new remote dispenser units in accordance with plans and 
install and calibrate these units per the following standards: 
1. Dispenser units shall be equipped with a heavy-gauge corrosion-resistant cabinet, 

removable panels, bolt construction, weather-lapped housing joints, rubber 
vibrator dampers and mechanical totalizers.  Dispensers shall be capable of being 
field calibrated and shall be constructed for heavy duty usage. 

2. Dispenser units shall be equipped with a device that will register to 99.9 gallons 
and totalize to not less than 99,999.99 gallons.  Totalizer shall be non-resettable.  
Dispensing system shall also include a pulsing device with capabilities to 
interface with a Fuel Control System (FCS). 

3. Dispenser units shall be equipped with a two (2), three (3) or four (4) piston 
meter for accuracy. 

4. The unit shall meet the current National Bureau of Standards Handbook No. 44, 
covering retail fuel type pumps, and shall be certifiable by the Weights and 
Measures Division of the Texas Department of Agriculture.  If a two (2) product 
unit is requested, the unit must meet this requirement and all the other 
requirements stated in this entire specification for both product dispensing 
systems. 

5. The dispenser shall include an in-line, externally mounted, replaceable fuel filter 
with  a drain valve and a internal blank spin on filter. 

6. Gasoline dispenser units shall be capable of accepting future Stage II vapor 
recovery vacuum assist pumps. 

7. The dispenser will be equipped with a pipe coupling to allow disconnection and 
removal of the dispenser.  The coupling shall be installed as close as possible to 
the shear valve (inside dispenser cabinet) so as to provide for a fully functioning 
shear valve and allow removal of the dispenser. 

8. The Contractor shall supply and install dispenser pedestals for above-ground 
piping and shear. 

9. Provide a pre-manufactured remote base by Bravo Systems B-8600 series with 
shear valve OPW#10 series. 

 

2.3 PUMPS 

A. Acceptable Manufacturers - Submerged Pumps: 
1. FE Petro 
2. Red Jacket 
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B. The Contractor will furnish new pumps in accordance with plans and install and calibrate 
these units per the following standards: 
1. Submersible pumps shall be appropriate horse-power.  The pump capacity shall 

not be less than 12 gallons per minute (gpm) at each nozzle, with each nozzle 
operating with one (1) foot of fuel remaining in the tank at any time of the year.  
A flow test shall be performed by a TCEQ certified testing firm furnished by the 
Contractor and witnessed by the Engineer. 

2. The bottom of the pumping unit shall be constructed and installed so as to allow 
removal and pumping of the maximum volume of fuel from the tank (i.e. the 
bottom of the pump shall be as close to the bottom of the tank as allowed and 
recommended by a pump Manufacturer). 

3. The bottom of the pumping unit shall be a minimum two (2) inch diameter. 
4. Provide a remote control unit equal to Red Jacket Model 880-041-5. 

2.4 DISPENSER NOZZLES AND MISCELLANEOUS EQUIPMENT 

A. Acceptable Manufacturers: 
1. OPW 11A Automatic Nozzle with OPWB Fillgard Splash Guard and OPW6 two 

(2) piece hand insulator 
2. Husky 

B. The Contractor will furnish new nozzles, splash guards, hand insulators and hoses in 
accordance with the plans and specifications, and shall install and calibrate these units per 
the following standards: 
1. The completed dispenser system individual nozzle shall deliver product at a rate 

not less than specified above. 
2. The dispenser units shall be equipped with not less than 3/4 inch hydrocarbon-

resistant synthetic rubber hose that is not less than 16 feet long.  Each hose shall 
include a half swivel connector with straightening hose at the dispenser and a 
multi-swivel at the nozzle.  Each hose shall be equipped with an individual hose 
retractor assembly capable of retrieving the hose length specified above.  All 
adjustments and modifications will be performed by the Contractor to ensure that 
the hose retriever meets the Engineer’s requirements.  The Contractor shall install 
an approved emergency breakaway coupling on the dispensing hose. 

3. If a dual product/two (2) hose and/or single product/two (2) hosed unit is 
supplied, the Contractor shall be responsible for installing a second product line 
or establishing service so both hoses of the unit are capable of the 10 gpm 
delivery requirement when the hoses are operating concurrently. 

4. Splash guards and hand insulators shall be provided for each dispenser nozzle. 
5. Hose Retrievers.  Hose retrievers (one (1) per hose) shall be Universal Hose 

Retriever Model 870 with Hosebun Model 100-1+B and hose cable assembly or 
an approved equal. 

6. Breakaway Hose Connectors.  Breakaway hose connectors shall be OPW 66. 
7. Flexible Connectors.  Flexible connectors shall be Flex-Ing. 
8. Fillpipe Adaptors with Lockable Top Seal Cap: 

a. Fillpipe adaptors shall be OPW 633T, EMCO Wheaton, Universal, 
EBW, Pemco.  Caps shall be OPW 634TT, EMCO Wheaton, Universal, 
EBW, Pemco. 
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b. Fillpipe adaptors and caps shall be installed at all locations indicated on 
the plans. 

c. The Contractor shall provide fuel connections and attachments required 
during the fuel supply operations, and use for fuel transfer from the fuel 
truck into the aboveground storage tanks utilizing poppeted kamvalok 
adaptors and internal spring loaded valve assemblies and kamvalok 
couplers and dust covers by OPW. 

2.5 FUEL MONITORING SYSTEM 

A. Acceptable Manufacturers –Fuel Monitoring system: 
1. OPW Site Sentinel iSite or equal. 

B. Provide an tank monitoring system with a OPW remote isite 15” LCD color mounted 
inside the building with a single wire connection to the intrinsically safe Vsmart module 
in a Nema 4 enclosure mounted on the rack near the fuel island with the emergency shut 
off button. Each device shall require a 120V dedicated circuit. 

C. Automatic tank gauging system shall meet requirements The system shall listed by 
Underwriters Laboratory, and comply with all other applicable national and local 
standards. 

D. System shall include the capability of expanded to 256 probes and / or 1024 sensors. The 
system shall be equipped 1-barrier including 4-channels per barrier each channel shall 
monitor up to 4 probes and / or 16 sensors. The unit shall communication with Network 
Interface thru an Ethernet connection. The system shall be set up to email low and high 
product alarms and fuel delivery request. The system shall also be set up to print to a 
local laser printer with the option to print to the internal printer. The system shall be 
equipped with all necessary hardware or software.  

E. Inventory reports shall include inventory records, records of product deliveries, leak test 
reports, shift reports, and alarm reports, theft reports.  Inventory reports shall give current 
tank status such as tank number, product, inches and gallons of product, inches and 
volume of water, and product temperature.  Shift reports shall include the current tank 
status plus the net change in gallons that shift.  Leak test reports shall include tank 
inventory at the beginning and ending of the test and pass/fail message.  Delivery reports 
shall include beginning and ending inventories and net gallons delivered.  Printer shall be 
automatic and on demand and shall be programmed to conduct leak tests at a minimum of 
once in a 35 day period. 

F. System Supplier shall furnish console, probes, sensors, relays, remote alarm with test and 
acknowledge button, wire from console to probes, sensors, relays, 15” LCD and remote 
alarm. 

G. Tank level monitoring system shall include a minimum of two rigid probes suitable for 
fuel of containing 10% concentration of methanol and 85% alcohol blended fuels, 
gasoline and diesel products. Probes shall be classified by Underwriters Laboratories and 
intrinsically safe for use in Class 1, Division 1, Group D hazardous locations.  Probes 
may be magnetorestrictive.  System shall have programmable alarm limits to activate on: 
1. High product level 
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2. Low product level 
3. High water level 
4. Leaks 
5. Thefts 
6. High High level 

H. Console shall provide on-site remote audible alarms or horns shall be provided for Low 
Product, High Product, Water, Theft, and Leak Check.  The Contractor shall be held 
responsible that each console is fully programmed for all alarms in accordance with the 
contract specifications.  All alarm thresholds shall be user-programmable.  Alarms shall 
be 100 decibels minimum, suitable for outdoor use and include manual acknowledge 
button. 

I. Manufacturer shall provide one year warranty for parts and labor for console, probes, 
sensors and wire. 

J. The entire system including probes shall be fully compatible with the products to be 
stored including gasohol (ten percent ethanol and 90 percent gasoline mixture), 09.5 
percent gasoline, and 9.5 percent Oxinol-50* (4.75 percent methanol and 4.75 percent 
methanol and a minimum of 2.5 percent cosolvent - the blend may contain a maximum 
concentration of up to 3.7 weight percent oxygen in the final fuel); MTBE (methyl 
tertiary butyl ether) - gasoline with up to 20 percent, by volume of MTBE; or diesel fuel. 

K. Manufacturer or their authorized representative shall perform start up programming, 
calibration and installation verification at site.  The Contractor shall be liable for all 
programming.  Controller shall include tank set up to account for tilt, material of 
construction, shape and product.  Manufacturer shall conduct an Operations and 
Maintenance seminar.  At the initial seminar, the Owner shall be provided with a detailed 
summary  (in addition to the manual provided prior to work commencing at the site) of 
the steps required to program, calibrate and operate the equipment.  In addition to the 
initial on-site seminar, the Contractor shall conduct another Operations and Maintenance 
seminar for the Owner. 

L. The remote alarm shall have a NEMA 4 enclosure rating and shall include one red alarm 
light. It shall include an audible alarm with a test and aknowledge button. The audible 
alarm shall be silenced up pressing the aknowledge Button but the visual alarm shall not 
clear until the alarm condition has been corrected. It shall be OPW or approved equal.      

M. The level probe shall be of the magnetostrictive type capable of reporting both gross and 
net product levels and water level as manufactured by OPW or approved equal. 

N. The leak sensor shall be of the float switch type for diesel and gasoline and for 
“alternative” fuels as manufactured by OPW or approved equal. 

2.6 PIPE AND PIPE FITTINGS 

A. Steel Pipe and Fittings: 
1. Above ground pipe shall be Schedule 40 ASTM A120.  Fittings and couplings 

shall be extra heavy malleable iron screw-type.  Unions shall be 250/300# with 
integral seats.  Black pipe and fittings shall be used for gasoline fuel pipe.  Black 
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pipe and fittings shall be used for diesel fuel pipe.  Vent pipe shall be galvanized 
steel pipe.  Each tank shall be vented individually. All exposed piping and 
nipples shall be painted. 

B. Flexible Connectors: 
1. Flexible connectors shall be UL listed stainless steel braided as supplied by 

Titflex or other approved Manufacturer.  Flexible connectors shall use 
convoluted Teflon inner core rated for all grades of fuel including diesel and 
ethanol or methanol blends of gasoline.  Flexible connection shall include a 
warranty for a minimum period of 20 years against corrosion.  Flexible 
connectors shall be enclosed in an isolation jacket having equal pressure rating of 
five to seven psi.  Install in accordance with Manufacturer’s instructions, do not 
install at radius less than approved by Manufacturer.  All external components of 
the isolation jacket shall be to non-corrodible.  Isolation jacket to be  Flex-ing, or 
equal by approved Manufacturer. 

C. Gaskets: 
1. Gaskets shall be suitable for gasoline, diesel, gasoline/methane.  Gaskets to be 

Style 780 plant Fibre sheet by American Packing and Gasket Company or equal 
approved Manufacturer. 

2.7 VALVES 

A. Gate Valves: Three inch and smaller valves used in fuel lines shall have threaded ends 
and be installed at all locations as required for a fully functional system.  Valves 
components shall be rated for gasoline, diesel and gasoline/methanol.  Packing shall be 
non-asbestos graphite/aramid fiber.  Valves shall be Grinnell Figure no. 3010 or equal as 
supplied by approved Manufacturers. 

B. Shear for dispensers for aboveground tanks shall be OPW or equal. 

C. Solenoid Valves: Shall be Morrison or equal with integral pressure relief valve.  

D. Overfill Protection: Overfill protection for aboveground tanks shall meet state and federal 
Codes. 

2.8 SIGNS 

A. Supply and install eight signs at locations selected by Owner.  Four of the signs shall be 
installed on the sides of the tanks.  Signs shall be conspicuous and legible signs reading 
“No Smoking - Stop Engines” in letters not less than two inches in height and 3/8 inch 
stroke. 

B. Supply and install four signs at locations selected by Owner.  Signs shall be conspicuous 
and legible reading “EMERGENCY SHUT-OFF” in letters not less than two inches in 
height and 3/8 inch stroke. 

C. Supply and install four signs indicating service and contents (i.e. Diesel, Unleaded) of 
both the dispenser units and tanks. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with Manufacturer’s recommendations. 

B. Dispensers and pumps shall be installed at locations as shown on the drawings.  
Contractor shall install dispensers as required and furnish all appurtenances including 
pressure regulating valves, flexible connectors for a fully operational system.  Contractor 
shall furnish and install all new electrical components including but not limited to 
conductors, conduit, flexible conduit, fittings, unions, junction boxes, wireways, seal 
fittings/seal-offs, emergency stops, etc. between the dispensers and a wireway located at 
the building. 

C. EPO-switch shall be an shall be clearly identified and easily accessible and be installed in 
a remote location more than 20 feet but less than 100 feet from the dispenser units and 
also in line of sight of the dispenser units. The emergency stop button shall be a 
manufactured emergency stop control station complete kit with a clear cover and 
emergency stop signage within enclosure by Power Integrity #IA-ESOC or equal.  

D. On-site remote audible alarm or horn with test and acknowledgement button shall be 
located near tanks as directed by Owner.  Alarm shall be activated on high level in tanks 
and other criteria such as theft, low product, etc. 

3.2 PIPING, VALVES AND FITTINGS 

A. Materials and Design: Piping, valves, fittings, and related components shall be designed 
and fabricated from suitable materials, having adequate strength and durability to 
withstand the operating pressures, structural stress, and exposures to which they may be 
subjected.  Specific requirements are that materials must: 
1. Be compatible with products stored. 
2. Not be damaged by normal operating or test pressures. 
3. Have sufficient integral strength to withstand stress during construction and 

subsequent operations. 
4. Not deteriorate while exposed to outdoor conditions. 

B. Piping Layout: Traps (sumps) in the lines shall be avoided. 

C. Piping Requirements: Piping materials shall be compatible with products stores.  Piping 
shall be installed so as to facilitate testing, resist corrosion, and prevent damage from 
movement of system components. 
1. Inspect all materials for signs of damage and confirm compliance with 

specifications. 
2. Provide adequate clearance between piping and conduit, nearby structures, and 

other system components. 
3. Keep pipe, as well as fitting interiors and threads, free from dirt, corrosion, 

moisture, and debris. 
4. Exercise care to accurately measure and cut pipe, so as to avoid the failure that 

can occur when pipe fittings are installed under stress. 

Facilities Management  11140 - 9 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 
 

Texas Department of Transportation Fuel Dispensing System 

5. Use pipe sealant (dope or cement) compatible with the piping materials and the 
product being handled.  Wrap ribbon dope with the threads to avoid bunching 
during tightening.  Follow the Manufacturer’s preparation and application 
instructions, giving proper attention to temperature and moisture condition 
limitations. 

6. Install all equipment in accordance with Manufacturer’s recommendations. 
7. Isolate dissimilar materials using sleeves, dielectric unions, etc., to prevent 

electrolysis. 

D. Piping Workmanship: 
1. Inspect pipe-cutting dies frequently and replace when worn. 
2. Ream and de-burr pipe ends after cutting. 
3. Flexible connectors shall be used at the beginning and end of each product line 

and, if required to relieve stress, where lines change direction. 

3.3 TESTING AND TRAINING 

A. System Tests: Tank and piping, as well as the satisfactory operation of monitoring 
systems shall be proven before the system is placed in operation. 

B. The following Tank and Component Tests are required to ensure the integrity of the 
system: 
1. Before placing components in the excavation: 5 psig air test. 
2. After pipe assembly but before connection to the tank or dispensers: 50 psig air 

test or 100% hydrostatic test. 
3. Before placing the system in service: 

a. Internal and External Monitoring and Gauging Systems: Manufacturer’s 
recommendations 

b. Tank System: Precision test. (NFPA 329) 

C. “As-Built” Drawings: “As-Built drawings of piping, monitoring, and other system 
components shall be provided by this Installer to the Owner.  The documents may take 
the form of a marked-up set of installation drawings showing the location of piping, 
conduit, and other significant system components. 

D. Component Documentation: Provide the owner with installation and operating 
instructions for all components of the tank system, recommended test procedures, 
preventive maintenance schedules, and tank charts that indicate gallons for various 
depths. 

3.4 SAFETY PRECAUTIONS 

A. The Contractor shall store or handle gasoline or other flammable liquids in strict 
accordance with all state fire Marshall Requirements. 

B. The Contractor shall provide two new Class 20 B:C fire extinguishers readily available 
for any work which involves release of product or use of a sparking device. At the end of 
the project the two fire extinguishers shall be mounted at the EPS switch and the other 
beside the remote fill box. 
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C. As a minimum, the Contractor shall take the following precautions: 
1. Eliminate all potential sources of ignition from the area including smoking 

materials, and nonexplosion proof electrical and internal combustion equipment. 
2. Prevent the generation and discharge of static electricity during venting of 

flammable vapors. 
3. Prevent the accumulation of vapors at ground level and other key locations. 

D. A combustible gas indicator shall be used to check for explosive vapor concentrations.  
All open flame and spark-producing equipment within the vapor hazard area shall be shut 
down.  Electrical equipment (for example, pumps and portable hand tools) used in the 
area shall be explosion-proof in accordance with NFPA 70B Class I, Division I, Group D 
or otherwise approved for use in potentially explosive atmospheres. 

E. The Contractor shall clean up all fuel and oil spills related to his operations immediately. 
 Sorbent pads or sweeping compound shall be used for diesel spills.  Sorbent pads shall 
be used for gasoline.  Spills shall not be washed into yard drains, sidewalks, streets, etc. 

F. The Contractor shall use a pan or pail to drain all product from the equipment.  The 
Contractor shall not allow product to soak into the ground.  In the event of a spill or leak 
the Contractor shall immediately (within 4 hours) notify the TxDOT Representative.  In 
addition, within 24 hours of the spill submit typed documentation summarizing the 
incident to the TxDOT Representative. 

G. In case of fire, the Contractor shall immediately notify the TxDOT personnel and the 
following general procedures consistent with NFPA shall be used (the Contractor shall 
evaluate the specific situation before acting): 
1. Contact the Fire Department. 
2. Shut off flow of product that may be entering the area. 
3. Attempt to extinguish fire or keep it from spreading to adjacent areas.  If the fire 

is out of control, clear the area to avoid risk of injury. 
4. Use a dry chemical fire extinguisher (B:C type). 

H. The Contractor shall maintain written documentation of compliance with all of the above 
requirements. 

3.5 CALIBRATION AND DISPENSERS 

A. All dispensers shall be checked for calibration by the Contractor after work has been 
completed but prior to acceptance of the work by the Owner.  Any adjustments, 
modifications, repairs, etc., (i.e. the replacement of meters, pump impellers, etc.) 
Required to the dispenser or fuel system to achieve the required flow plus six cubic 
inches per five gallons shall be done at no additional cost to the Owner.  Include results 
of calibration tests and a copy of the certificate of registration for the service person that 
performed the calibration and adjustments in the Operations and Maintenance Manuals. 

3.6 SYSTEM DEMONSTRATION 

A. Contractor shall demonstrate to Owner and/or Owner’s Representative all functions and 
alarms. 
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3.7 WARRANTY 

A. Tank Manufacturer shall furnish a 30-year warranty to the Owner.  Warranty shall be 
against defects in material and workmanship and shall include repair or replacement at no 
cost to the Owner. 

 
 

END OF SECTION 
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SECTION 12493 
HORIZONTAL LOUVER BLINDS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes horizontal metal slat louver blinds and operating hardware. 

B. Related Sections: 
1. Section 06114 - Wood Blocking and Curbing: Blocking for attachment of 

headrail brackets. 

1.2 SUBMITTALS 

A. Section 01330 - Submittal Procedures: Submittal requirements. 

B. Shop Drawings: Indicate opening sizes, tolerances required, method of attachment, 
clearances, and operation. 

C. Product Data: Submit data indicating physical and dimensional characteristics, operating 
features, and full range of Manufacturers for initial color selection. 

D. Samples: Submit one sample, long illustrating slat materials and finish, color, wand type 
and color. 

E. Manufacturer's Installation Instructions: Submit special procedures and perimeter 
conditions requiring special attention. 

1.3 QUALITY ASSURANCE 

A. Source Limitations:  Obtain horizontal louver blinds through one source from a single 
Manufacturer. 

B. Fire-Test-Response Characteristics:  Provide horizontal louver blinds with the fire-test-
response characteristics indicated, as determined by testing identical products per test 
method indicated below by UL or another testing and inspecting agency acceptable to 
authorities having jurisdiction.  Identify materials with appropriate markings of 
applicable testing and inspecting agency. 

1. Flame-Resistance Ratings:  Passes NFPA 701. 

C. Product Standard:  Provide horizontal louver blinds complying with WCSC A 100.1. 

D. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 
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1.4 MOCKUP 

A. Section 01400 - Quality Requirements: Mockup requirements. 

B. Construct mockup of one full size window. 

C. Locate where directed by Architect/Engineer. 

D. Incorporate accepted mockup as part of Work. 

1.5 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

1.6 COORDINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Coordinate the Work with window installation and placement of concealed blocking to 
support blinds. 

1.7 EXTRA MATERIALS 

A. Section 01700 - Execution Requirements: Spare parts and maintenance products. 

B. Supply ten additional slats. 

C. Supply two additional complete blind assemblies. 

D. Supply 3 extra lift cords and control wands. 

PART 2 - PRODUCTS 

2.1 HORIZONTAL LOUVER BLINDS 

A. Manufacturers: 
1. Bali Window Treatments 
2. Hunter Douglas Window Fashions 
3. Levolor Contract 
4. Substitutions: Section 01600 - Product Requirements 

2.2 COMPONENTS 

A. Blinds: Horizontal slat louvers hung from full-width headrail with full-width bottom 
rail; manual control of raising and lowering by cord with full range locking; blade angle 
adjustable by control wand. 
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B. Metal Slats: Spring tempered pre-finished aluminum; square slat corners, with 
manufacturing burrs removed: 

1. Width: 1 inch 
2. Thickness: 0.011 inch 
3. Color: As selected from Manufacturers full range 

C. Slat Support: Woven polypropylene cord, ladder configuration. 

D. Headrail: Pre-finished, formed aluminum box, with end caps; internally fitted with 
hardware, pulleys, and bearings for operation; same depth as width of slats. 

1. Color: As selected from Manufacturers full range. 

E. Bottom Rail: Pre-finished, formed aluminum with top side shaped to match slat 
curvature; with end caps. 

1. Color: Same as Headrail. 

F. Lift Cord: Braided nylon; continuous loop. 
1. Free end weighted 
2. Color: As selected from Manufacturers full range. 

G. Control Wand: Extruded solid plastic; round shape. 
1. Removable type. 
2. Length of window opening height 
3. Color: As selected from Manufacturers full range. 

H. Headrail Attachment Mounting:  Ceiling mounting to head in window openings, 
permitting easy removal and replacement without damaging blind or adjacent surfaces 
and finishes; with spacers and shims required for blind placement and alignment 
indicated. 

1. Provide intermediate support brackets if end support spacing exceeds spacing 
recommended by Manufacturer for weight and size of blind. 

I. Accessory Hardware: Type recommended by blind Manufacturer. 

J. Colors, Textures, Patterns, and Gloss:  As selected by Architect from Manufacturer's full 
range. 

2.3 FABRICATION 

A. Fabricate blinds to fit within openings with uniform edge clearance of ½ inch. 

B. Concealed Components:  Noncorrodible or corrosion-resistant-coated materials. 
1. Lift-and-Tilt Mechanisms:  With permanently lubricated moving parts. 

C. Unit Sizes:  Obtain units fabricated in sizes to fill window and other openings as 
follows, measured at 74 deg F: 

1. Blind Units Installed between (inside) Jambs:  Width equal to 1/4 inch per side or 
1/2 inch total, plus or minus 1/8 inch, less than jamb-to-jamb dimension of 
opening in which each blind is installed.  Length equal to 1/4 inch, plus or minus 
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1/8 inch, less than head-to-sill dimension of opening in which each blind is 
installed. 

D. Installation Brackets:  Designed for easy removal and reinstallation of blind, for 
supporting headrail, valance, and operating hardware, and for hardware position and 
blind mounting method indicated. 

E. Installation Fasteners:  No fewer than two fasteners per bracket, fabricated from metal 
noncorrosive to blind hardware and adjoining construction; type designed for securing to 
supporting substrate; and supporting blinds and accessories under conditions of normal 
use. 

F. Color-Coated Finish: 
1. Metal:  For components exposed to view, apply Manufacturer's standard baked 

finish complying with Manufacturer's written instructions for surface preparation 
including pretreatment, application, baking, and minimum dry film thickness. 

G. Component Color:  Provide rails, cords, ladders, and exposed-to-view metal and plastic 
matching or coordinating with slat color, unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 01300 - Administrative Requirements: Coordination and project conditions. 

B. Verify openings are ready to receive work. 

C. Verify structural blocking and supports are correctly placed. 

3.2 INSTALLATION 

A. Provide blind at each window. 

B. Install blinds. Install horizontal louver blinds level and plumb and aligned with adjacent 
units according to Manufacturer's written instructions, and located so exterior slat edges 
in any position are not closer than 1 inch to interior face of glass.  Install intermediate 
support as required to prevent deflection in headrail.  Allow clearances between adjacent 
blinds and for operating glazed opening's operation hardware if any. 

C. Head Mounted:  Install headrail to inside of head of window opening. 

D. Secure in place with flush countersunk fasteners. 

E. Place intermediate head supports at Manufacturers recommendation. 
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3.3 ERECTION TOLERANCES 

A. Section 01400 - Quality Requirements: Tolerances. 

B. Maximum Variation of Gap at Window Opening Perimeter: 1/4 inch. 

C. Maximum Offset From Level: 1/8 inch. 

3.4 ADJUSTING 

A. Section 01700 - Execution Requirements: Testing, adjusting, and balancing. 

B. Adjust blinds for smooth operation. 

3.5 CLEANING 

A. Section 01700 - Execution Requirements: Final cleaning. 

B. Clean blind surfaces just prior to occupancy.  Clean horizontal louver blind surfaces 
after installation, according to Manufacturer's written instructions. 

C. Provide final protection and maintain conditions, in a manner acceptable to 
Manufacturer and Installer that ensure that horizontal louver blinds are without damage 
or deterioration at time of Substantial Completion. 

D. Replace damaged horizontal louver blinds that cannot be repaired, in a manner approved 
by Architect, before time of Substantial Completion. 

 

END OF SECTION 
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SECTION 13120 
PRE-ENGINEERED BUILDINGS 

PART 1 - GENERAL 

1.1 SCOPE:  The extent of Pre-engineered Buildings is shown on the drawings, including: 

A. Pre-engineered, shop fabricated structural steel building frame.  

B. Metal wall and sloped roof systems including linear panels, flashing soffits, gutters and 
downspouts, canopies.  Rakes, ridge cap, doors, insulation and accessories... 

C. Primary and Secondary framing system.  

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Cast-in-Place Concrete   Section 03300 

B. Doors and Windows (if applicable) Sections 08100, 8330, 08710 

C. Sheet Metal Roof Panels  Section 07613 

D. Mechanical Systems   Division 15 

E. Electrical Systems    Division 16 

1.3 SYSTEM DESCRIPTION 

A. Rigid frame with straight columns and roof beams and gable roof. 

B. Bay Spacing: Dimension between main frames measured normal to frame (at centerline 
of frame) for interior bays, and dimension from centerline of first interior main frame 
measured normal to end wall (outside face of end-wall girt) for end bays per plans.  

C. Primary Framing:  Rigid frame of rafter beams and columns, canopy beams, 
intermediate columns, end wall columns, and wind bracing. 

D. Secondary Framing:  Purlins, girts, eave struts, sill supports, clips and other items 
detailed. 

E. Wall System:  Preformed metal panels of vertical profile, with sub-girt 
framing/anchorage assembly, and accessory components. 

F. Roof System:  Preformed metal panels of upslope standing seam profile, with sub-girt 
framing/anchorage assembly, insulation and accessory components. 

G. Roof Slope:  per plans 

H. Anchor bolts as specified by the building Manufacturer. 
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1.4 DESIGN REQUIREMENTS 

A. Building construction shall meet the specific performance criteria specified herein and in 
the drawings.   

B. Design members to withstand dead load, applicable snow load, and design loads due to 
pressure and suction of wind calculated in accordance with International Building Code 
(IBC), 2006, design load schedule and loads imposed by industrial equipment and 
mechanical, electrical systems. 

C. Structural Framing:  Design primary and secondary structural members and exterior 
covering materials for applicable load combinations in accordance with the Metal 
Building Manufacturer's Association's (MBMA) "Design Practices Manual".  Primary 
structural frames shall be designed as pinned - based frames.  Lateral drift of primary 
frames shall be limited to the eave height (in inches) / 360. 

D. Structural Steel:  For the design of structural steel members, comply with the 
requirements of the American Institute of Steel Construction (AISC) "Specifications for 
the Design, Fabrication and Erection of Structural Steel for Buildings" for design 
requirements and allowable stresses.  Total load deflections shall be limited to L/240 
vertical, L/360 lateral. 

E. Light Gage Steel:  For the design of light gage steel members, comply with the 
requirements of the American Iron and Steel Institute's (AISI) "Specification for the 
Design of Cold Formed steel Structural Members" and "Design of Light Gage Steel 
Diaphragms" for design requirements and allowable stresses.  Total load deflections 
shall be limited to L/240 vertical, L/360 lateral. 

F. For welded connections, comply with the American Welding Society's (AWS) 
"Standard Code for Arc and Gas Welding in Building Construction" for welding 
procedures. 

G. Tolerances:  Fabrication shall conform to the fabrication tolerances published in the 
MBMA "Common Industry Practices". 

H. Design Loads:  Basic design loads, as well as collateral loads, are as specified. 
1. Basic design loads include, in addition to dead load, live load and wind load. 
2. Collateral loads include additional dead loads over and above the weight of the 

metal building system such as mechanical and electrical systems. 
3. Design each member to withstand stresses resulting from combinations of loads 

that produce the maximum allowable stresses in that member as prescribed in 
MBMA's "Design Practices Manual" Section 9 of Design Practices. 

I. Design members to withstand UL 580 - Uplift Resistance, Uplift Class 90 as tested by 
the Building Manufacturer, or wind load per IBC, whichever is more stringent. 

J. Exterior wall and roof system shall withstand imposed loads with maximum allowable 
deflection of span:  L/240 vertical, L/360 lateral. 

K. Provide drainage to exterior for water entering or condensation occurring within wall or 
roof system. 
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L. Permit movement of components without buckling, failure of joint seals, undue stress on 
fasteners or other detrimental effects, when subject to temperature range of 150 Degrees 
F (65.6 Degrees C). 

M. Thermal Performance:   
1. Thermal Resistance of Calculated Wall System:  R Value of 19 at conditioned 

space 
2. Thermal Resistance of Calculated Wall System:  R Value of 10 at semi-heated 

space 
3. Thermal Resistance of Calculated Roof System: R Value of 22 at conditioned 

space 
4. Thermal Resistance of Calculated Roof System:  R Value of 10 at semi-heated 

space 
 

L. Acoustical Performance:   Microlite “L”:  Formaldehyde-free thermal & 
acoustical wide blanket roll. 

1.5 SUBMITTALS FOR REVIEW  

A. Submittals: Procedures for submittals Section 01300  

B. Product Data:  Provide data on profiles, component dimensions, fasteners and structural 
properties. Test results from certified lab on each panel system... Performance test 
results for wind uplift resistance per UL 580, clip to panel strength per ASTM E 1592-
95, air infiltration per ASTM E 283-84. 

C. Shop Drawings:  Indicate assembly dimensions, locations of structural members, 
connections, attachments, openings, cambers, loads, and all associated items; wall and 
roof system dimensions, wall and roof panel layout, general construction details, 
anchorages and method of anchorage, method or installation; framing anchor bolt 
settings, sizes, and locations from datum and foundations loads; indicate welded 
connections with AWS A2.0 welding symbols; indicate net weld length; all design 
loads.  Provide drawings and calculations sealed and signed by a professional engineer 
licensed to practice in the State of Texas. 

D. Samples for Initial Selection:  For each type of building component with factory-applied 
color finish  

E. Samples for Verification:  For each type of exposed finish required, prepared on 
Samples of sizes indicated below, in size illustrating color and texture of finish; 
fasteners, sealants and closers. 

1. Metal Roof and Wall Panels:  Nominal 12 inches long by actual panel width.  
Include fasteners, closures, and other exposed panel accessories.  

2. Flashing and Trim:  Nominal 12 inches long.  Include fasteners and other 
exposed accessories. 

3. Vapor Retarders:  Nominal 6-inch- square Samples.  
4. Accessories:  Nominal 12-inch- long Samples for each type of accessory 
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F. Metal Panel System Fabrication Certification:  Submit a letter from the metal building 
Manufacturer certifying that the wall and roof panels have been produced in a factory 
environment (not job site roll formed) with fixed-base roll forming equipment.  

G. Product Certificates:  For each type of metal building system, signed by product 
Manufacturer. 

1. Letter of Design Certification:  Signed and sealed by a qualified professional 
engineer.  Include the following: 
a. Name and location of Project 
b. Order number 
c. Name of Manufacturer 
d. Name of Contractor 
e. Building dimensions including width, length, height, and roof slope 
f. Indicate compliance with AISC standards for hot-rolled steel and AISI 

standards for cold-rolled steel, including edition dates of each standard. 
g. Governing building code and year of edition 
h. Design Loads:  Include dead load, roof live load, collateral loads, roof 

snow load, deflection, wind loads/speeds and exposure, seismic design 
category or effective peak velocity-related acceleration/peak 
acceleration, and auxiliary loads (cranes). 

i. Load Combinations:  Indicate that loads were applied acting 
simultaneously with concentrated loads, according to governing building 
code. 

j. Building-Use Category:  Indicate category of building use and its effect 
on load importance factors. 

H. Welding certificates. 

I. Erector Certificate:  Signed by Manufacturer certifying that erector complies with 
requirements. 

J. Manufacturer Certificate:  Signed by Manufacturer certifying that products comply with 
requirements. 

K. Qualification Data:  For Erector and Manufacturer. 

L. Material Test Reports:  Signed by Manufacturers certifying that the following products 
comply with requirements: 

1. Structural steel including chemical and physical properties 
2. Bolts, nuts, and washers including mechanical properties and chemical analysis 
3. Tension-control, high-strength, bolt-nut-washer assemblies 
4. Shop primers 
5. Non-shrink grout 

M. Surveys:  Have registered surveyor confirm location of anchor bolts prior to placement 
of concrete. 

N. Warranties:  Special warranties specified in this Section. 
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1.6 SUBMITTALS FOR INFORMATION 

A. Submittals: Procedures for submittals Section 01300. 

B. Manufacturer's Instructions:  Indicate preparation requirements, anchor bolt placement, 
structural loads on base plate anchors, and accessories. 

C. Erection Drawings:  Indicate members by label, assembly sequence, and temporary 
erection bracing. 

1.7 SUBMITTALS FOR CLOSEOUT  

A. Project Record Documents:  Record actual locations of concealed components and 
utilities.  Record any changes to Construction Documents during construction and 
provide original As-Built set to TxDOT Representative at end of project. Contractor is 
required to maintain As-Built set on site and when changes occur. Progress Payments 
will be based on maintaining current As-Built set on a monthly basis and will be 
checked by the TxDOT Representative. 

B. Upon completion of erection submit written Certification prepared and signed by the 
design Professional Engineer, qualified herein, attesting to his/her field verification of 
the erection being in accordance with his/her shop drawings. 

1.8 QUALITY ASSURANCE 

A. Perform Work in accordance with AISC - Quality Certification Program Category MB.  
MBMA - Metal Building Systems Manual and MBMA - Low Rise Building Systems 
Manual.  Maintain one copy on site. 

B. Manufacturer Qualifications:  Company specializing in manufacturing the Products 
specified in this section with minimum five years documented experience. 

C. Erector Qualifications:  Company specializing in performing the work of this Section 
with minimum of five years documented experience and approved by Manufacturer.  
Project Foreman must have specific training in proper installation of specified wall and 
roof systems with certification. Submit five references from five different architects or 
owners for systems that have been installed for at least two years and stating that the 
performance has been satisfactory. 

D. Design structural components, develop shop drawings, and perform shop and site work 
under direct supervision of a Professional Structural Engineer Experienced in design of 
this work and licensed in the State of Texas. 

E. Source Limitations:  Obtain primary metal building system components, including 
structural framing and metal panel assemblies, through one source from a single 
Manufacturer. 

F. Product Options:  Drawings indicate size, profiles, and dimensional requirements of 
metal building system and are based on the specific system indicated.  Refer to 
Division 1 Section "Product Requirements." 
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1. Do not modify intended aesthetic effects, as judged solely by Architect, except 
with Architect's approval.  If modifications are proposed, submit comprehensive 
explanatory data to Architect for review. 

G. Retain "Welding certificates" Paragraph in "Submittals" Article with first paragraph 
below.  AWS states that welding qualifications remain in effect indefinitely unless 
welding personnel have not welded for more than six months or there is a specific 
reason to question their ability. 

H. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural 
Welding Code-Steel," and AWS D1.3, "Structural Welding Code-Sheet Steel." 

I. Surface-Burning Characteristics:  Provide field-insulated metal panels having thermal 
insulation and vapor-retarder-facing materials with the following surface-burning 
characteristics as determined by testing identical products per ASTM E 84 by UL or 
another testing and inspecting agency acceptable to authorities having jurisdiction: 

1. Flame-Spread Index:  25 or less, unless otherwise indicated 
2. Smoke-Developed Index:  450 or less, unless otherwise indicated 

J. A Pre-Erection Conference:  Conduct conference at Project site to comply with 
requirements in Division 1 Section "Project Management and Coordination."  Review 
methods and procedures related to metal building systems including, but not limited to, 
the following: 

1. Inspect and discuss condition of foundations and other preparatory work 
performed by other trades. 

2. Review structural load limitations. 
3. Review and finalize construction schedule and verify availability of materials, 

Erector's personnel, equipment, and facilities needed to make progress and avoid 
delays. 

4. Review required testing, inspecting, and certifying procedures. 
5. Review weather and forecasted weather conditions and procedures for 

unfavorable conditions. 

K. Pre-installation Roof Assembly Conference:  Conduct conference at Project site to 
comply with requirements in Division 1 Section "Project Management and 
Coordination."  Review methods and procedures related to metal roof panel assemblies 
including, but not limited to, the following: 

1. Examine purlin and rafter conditions for compliance with requirements, 
including flatness and attachment to structural members. 

2. Review structural limitations of purlins and rafters during and after roofing. 
3. Review flashings, special roof details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that will affect metal roof 
panels. 

4. Review temporary protection requirements for metal roof panel assembly during 
and after installation. 

5. Review roof observation and repair procedures after metal roof panel installation. 
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1.9 DELIVERY, STORAGE AND HANDLING  

A. Delivery and receipt of materials shall be in accordance with the MBMA "Common 
Industry Practices". 

B. Deliver and store prefabricated components, sheets, panels and other manufactured 
items so they will not be damaged or deformed. 

C. Stack materials on platforms or pallets, covered with tarpaulins or other suitable weather 
tight ventilated covering.  Cover metal sheets or panels so that water accumulations will 
drain freely.  Do not store sheets or panels in contact with other materials that might 
cause staining.  Elevate one of stored metal sheets and panels so as to positively drain 
water and prevent "white" rust. 

1.10 REGULATORY REQUIREMENTS 

A. Conform to IBC, 2003 code for submission of design calculations, reviewed shop and 
erection drawings, and as required for acquiring permit. 

B. Cooperate with regulatory agency or authority and provide data as required. 

1.11 PRE-INSTALLATION MEETING 

A. Section 01300 - Administrative Requirements: Pre-installation meeting. 

B. Convene two weeks before starting work of this section. 

1.12 WARRANTY  

A. Provide a 20 (twenty)  year No Dollar Limit warranty to include coverage for exterior 
pre-finished surfaces to cover pre-finished color coat against chipping, cracking or 
crazing, blistering, peeling, chalking or fading.   

B. Provide a 20 (twenty) year warranty covering bare metal against rupture, structural 
failure and perforation due to normal atmospheric corrosion exposure. 

C. Provide 20 (twenty) year No Dollar Limit coverage for weather tightness of building 
enclosure elements after installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS - BUILDING SYSTEM 

A. Manufacturers: 
1. Alliance Steel, Inc. 
2. Butler Manufacturing Company 
3. Ceco Building Systems; Division of Robertson-Ceco Corporation 
4. Mesco Metal Buildings; Division of NCI Building Systems, LLP 
5. Metallic Metal Building Company; Division of NCI Building Systems, LLP 
6. Red Dot Building Systems 
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7. Other acceptable Manufacturers offering equivalent products must be submitted 
as a substitution to be considered for approval. 

2.2 MATERIALS – FRAMING 

A. W-Shapes:  ASTM A 992/A 992M; ASTM A 572/A 572M, Grade 50 or 55. 

B. Structural Tubing:  ASTM A500, Grade B. 

C. Channels, Angles, M-Shapes, and S-Shapes:  ASTM A 36/A 36M; 
ASTM A 572/A 572M, Grade 50 or 55. 

D. Plate and Bar:  ASTM A 36/A 36M; ASTM A 572/A 572M, Grade 50 or 55; or 
ASTM A 529/A 529M, Grade 50 or 55. 

E. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B. 

F. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B or C, structural 
tubing. 

G. Structural-Steel Sheet:  Hot-rolled, ASTM A 1011/A 1011M, Structural Steel (SS), 
Grades 30 through 55, or High-Strength Low Alloy Steel (HSLAS), Grades 45 through 
70; or cold-rolled, ASTM A 1008/A 1008M, Structural Steel (SS), Grades 25 through 
80, or High-Strength Low Alloy Steel (HSLAS), Grades 45 through 70. 

H. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grades 33 
through 80 or High-Strength Low Alloy Steel (HSLAS), Grades 50 through 80; with 
G60 coating designation; mill phosphatized. 

I. Metallic-Coated Steel Sheet Prepainted with Coil Coating:  Steel sheet metallic coated 
by the hot-dip process and prepainted by the coil-coating process to comply with 
ASTM A 755/A 755M. 

1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, Structural Steel 
(SS), Grades 33 through 80 (230 through 550) or High-Strength Low Alloy Steel 
(HSLAS), Grades 50 through 80 (340 through 550); with G90 (Z275) coating 
designation. 

2. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Structural 
Steel (SS), Grade 50 or 80; with Class AZ50 coating. 

J. Non-High-Strength Bolts, Nuts, and Washers:  ASTM A 307, Grade A, carbon-steel, 
hex-head bolts; ASTM A 563 carbon-steel hex nuts; and ASTM F 844 plain (flat) steel 
washers. 

1. Finish:  Plain 

K. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel 
structural bolts; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened 
carbon-steel washers. 

1. Finish:  Plain 

L. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, 
heavy-hex-head steel structural bolts with splined ends. 
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1. Finish:  Plain 

M. Unheaded Anchor Rods:  ASTM A 36/A 36M. 
1. Configuration:  Straight 
2. Nuts:  ASTM A 563 heavy hex carbon steel 
3. Plate Washers:  ASTM A 36/A 36M carbon steel 
4. Washers:  ASTM F 436 hardened carbon steel 
5. Finish:  Plain 
6. Nuts:  ASTM A 563 heavy hex carbon steel 
7. Plate Washers:  ASTM A 36/A 36M carbon steel 
8. Washers:  ASTM F 436 hardened carbon steel 
9. Finish:  Plain 

N. Threaded Rods:  ASTM A 36/A 36M. 
1. Nuts:  ASTM A 563 heavy hex carbon steel 
2. Washers:  ASTM A 36/A 36M carbon steel 
3. Finish:  Plain 

O. Cold Forming Members:  ASTM 607 Grade 50 Zinc Coated Steel STM 446-G90. 

P. Welding Materials:  AWS D1.1; type required for materials being welded. 

Q. Primer:  SSPC 20, Red oxide. 

R. Grout:  ASTM C1107, Non-shrink type, premixed compound consisting of non-metallic 
aggregate, cement, water reducing and plasticizing agents, capable of developing 
minimum compressive strength of 2400 psi (17 MPa) in two days and 7000 psi (48 
MPa) in 28 days. 

2.3 DESIGN LOADS 

A. Roof Live Loads (Applies to the horizontal projection): 
1. 20 PSF: 0-200 SF tributary area 
2. 16 PSF: 200-600 SF tributary area 
3. 12 PSF: Over 600 SF tributary area 

B. Roof Covering:  50 Psf or a 200 pound concentrated load located at center of maximum 
roof panel span. 

C. Auxiliary Loads: 
1. Concentrated Loads:  See mechanical and electrical, carefully coordinate and 

accommodate all items. 
2. Provide support beams in addition to the roof purlins to support loads greater 

than 500 pounds. 
3. Reference Structural, Mechanical, and Architectural documents for additional 

concentrated loads.  Coordinate and accommodate additional loads imposed on 
structural by attached items. 
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2.4 DESIGN OF PRIMARY FRAMING 

A. In the design of primary framing members, wind pressures shall be calculated in 
accordance with IBC, Wind Speed requirements  Primary frames shall be designed with 
pinned bases. 

2.5 BASIC DESIGN WIND PRESSURE (Wall Components, girts and wall panels): 

A. Wind Speed:  per IBC wind load requirements and per code for the project location, 
Texas. 

B. Wind pressures on parts and portions shall be calculated in accordance with the MBMA 
"Design and practices Manual". 

2.6 DESIGN LOAD COMBINATIONS  

A. Dead/Live/Wind:  Loading combinations of dead load, live load and wind loads shall be 
in accordance with MBMA recommendations, Section 9 of Design Practices. 

2.7 MATERIALS - WALL / SOFFIT AND ROOF SYSTEM 

A. Sheet Metal Roof / Wall and Soffit Panels as specified in section 07413. 

B. Insulation:  In accordance with design requirement section. 

C. Restrain insulation with galvanized poultry net at roof. 

D. Joint Seal Gaskets:  Manufacturer's standard EPDM type. 

2.8 METAL DOORS AND FRAMES 

A. Doors: Specified in Section 08110. 

B. Frames: Specified in Section 08115. 

2.9 COILING DOORS 

A. Overhead Coiling Doors: Specified in Section 08333. 
1. Overhead Door Frame: Formed steel sections braced to building frame. 

 

2.10 METAL BUILDING CURBS - See Roof Plan & Details 

A. Refer to Section 07614 Metal Roof Curbs. 

2.11 FABRICATION - FRAMING 

A. Fabricate members in accordance with AISC Specification for plate, bar, tube or rolled 
shapes. 
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B. Anchor Bolts:  Formed with bent or straight shank, assembled with template for casting 
into concrete. 

C. Provide framing for doors, windows, ventilators, and louver openings. 

2.12 FRAMING MEMBER THICKNESS (MINIMUMS) 

A. Cold-Formed Primary Framing Members:  14 gage. 

B. Cold-Formed Secondary Framing Members:  16 gage. 

C. Intermediate Pipe Columns:  3/16". 

D. Webs of Welded Built-up Members:  1/8". 

E. Flanges of Welded Built-Up Members:  3/16". 

F. Bracing Rods:  1/2 " diameter. 

2.13 TYPICAL FRAMING COMPONENTS 

A. Rigid Frames, Wind Unit Frames and Canopy Beams: 
1. Fabricate rigid frames from hot-rolled structural steel.  Provide built-up "I-Beam" 

shape rigid frames consisting of parallel flanged beams.  Provide frames factory 
welded and shop painted. Furnish frames complete with attachment plates, 
bearing plates and splice members.  Factory drill frames for bolted field 
assembly. 

2. Provide length of span and spacing of frames as indicated.  Slight variations in 
length of span and frame spacing may be acceptable if necessary to meet 
Manufacturer's standard. 

 

B. Bearing End Frames:  Consist of columns at the building corners and a continuous rafter 
beam supported by the end wall columns. 

C. End wall Columns:  8 inch min. deep cold-formed "C" sections or welded built-up "I" 
shapes. 

D. Purlins and Girts:  Roll-Formed "Z" sections or open web joists, depth as required. 

E. Eave Struts:  "C" sections formed so as to provide adequate backup for both roof and 
wall panels at the building eaves. 

F. Wind Bracing (When required) 
1. Method:  Diagonal rod bracing in both roof and sidewalls as required by 

calculations. 
2. Reinforcing:  Double roof purlins, inter-connected by diaphragms, in between the 

rigid frames at all points of attachment of diagonal roof bracing. 
3. Provide temporary bracing during erection of structure. 
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G. Wind Bracing Omission:  Permissible where the diaphragm strength of the roof covering 
is adequate to resist the longitudinal wind forces.  Diaphragm action shall not be 
assumed for standing seam roof system. 

H. Flange Bracing:  Inside flange of all rigid frames shall be braced laterally by angles 
connected to the flange and web of the frame and to the web of the purlin or girt so that 
the allowable compressive stress is adequate for any combination of loading. 

I. Base Support:  A continuous member shall be provided to which the base of the wall 
covering may be attached.  This member shall be: 

1. A continuous 18 gage; 1.25 ounce coating class, galvanized, box-shaped member 
cast integrally with concrete foundation or 3 x 3 x 1/4" (76 x 76 x 6.4 mm) steel 
angle anchored to slab with 3/8 inch (9.5 mm) bolt and expand shield at 48 inch 
(1.22 m) centers; zinc coated 1.80 coating class. 

J. Framed Openings:  Structural framing members for all openings shall be adequate for 
the specified design loads.  Framing members who are exposed to weather shall be 
galvanized steel. 

K. Bolts:  ASTM A325 bolts tightened by the calibrated wrench method shall have a 
hardened washer under the element (nut and bolt head) turned in tightening. 

2.14 FABRICATION - WALL AND ROOF SYSTEMS 

A. Expansion Joints:  Same material and finish as adjacent material where exposed, (.0359) 
inch (.91mm) thick, Manufacturer's standard brake formed Infill type, of profile to suit 
system. 

B. Flashings, Closure Pieces, Fascia, Infills, Caps, and accessories:  Same material and 
finish as adjacent material, profile to suit system or formed as detailed, 24 gauge 
minimum. 

C. Ventilator:  Specification Division 15000 Mechanical and 16000 Electrical. 

D. Wall Louvers:  See specifications section 15 and Mechanical drawings 

E. Roof Curbs, Pipe Flashing: 
1. Roof Curbs: Section 07614 Prefabricated Metal Building Roof Curbs 
2. Pipe Flashing:  E.P.D.M. rubber or Dupont "Nordel"; sized to fit pipes 

F. Batt Insulation:  Refer Section 07213 Batt Insulation. 
   

2.15 WEATHER-SEAL SCREWS 

A. Type:  No. 12-14 self-drilling or self-tapping. 

B. Screw Shank:  Carbon steel, plated with 0.0003" zinc or cadmium. 

C. Washers:  Recessed into head; neoprene, EPDM, PVC. 

Texas Department of Transportation Pre-Engineered Buildings 
Facilities Management 13120 - 12 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

 

D. Head:  3/8" (9.5 mm) hex drive. 

E. Head Cap:  Zamak alloy or stainless steel. 

F. Paint Finish: 
1. Required, except, on unpainted panels 
2. Color to match panels 
3. Paint durability to match panels 

2.16 SEALER 
 

A. Locations:  Sidelaps, endlaps and flashing.  In addition, seal to abutting construction to make a 
water and airtight seal. 

 
B. Material: 

1. General Description:  Fiber-filled, pressure sensitive tape, non-asphaltic, non-shrinking, 
non-drying, and non-toxic and shall have superior adhesion metals, plastics and painted 
surfaces at temperatures from 30 Degrees to +160 Degrees F.  The material shall have a 
flashpoint of at least 300 Degrees F, and shall not flow at 200 Degrees F. 

2. Minimum Specification:  Equal to Gov. Spec. No. MIL-C-18969, Type II, Class B. 
3. Size:  1/2" x 3/32" or 1" x 1/8". 

2.17 FLASHING AND TRIM 

A. Locations:  At the rake, corners and eaves; at framed openings and whenever necessary 
to provide weather tightness and finished appearance. 

B. Ridge Panel:  Formed to match the slope and profile or adjoining panels. Provide 
continuous ridge vent. 

C. Material, Finish:  Match painted wall panels. 

2.18 CLOSURES (PROFILE) 

A. Solid or closed cell, preformed Ethylene-Propylene-Diene-Monomer (EPDM) or 
Ethylene Propylene Terpolymer (EPT) color gray, matching the profile of the panel. 

1. Closures:  Provide closures at eaves and rakes, fabricated of same material as 
metal wall panels. 

2. Closure Strips:  Closed-cell, expanded, cellular, rubber or crosslinked, 
polyolefin-foam or closed-cell laminated polyethylene; minimum 1-inch- thick, 
flexible closure strips; cut or premolded to match metal wall panel profile.  
Provide closure strips where indicated or necessary to ensure weather tight 
construction. 

2.19 FABRICATION GUTTERS AND DOWNSPOUTS 

A. Fabricate of same material and finish as roofing metal. 

B. Form gutters and downspouts of profile and size to collect and remove water.  Fabricate 
with connection pieces. 
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C. Form sections in maximum possible lengths.  Hem exposed edges.  Allow for expansion 
at joints not to exceed 50 feet (15 m) spacing. 

D. Fabricate support straps of same material and finish as roofing metal, color as selected. 

2.20 FINISHES 

A. Primarily Framing Members:  Clean, prepare and shop prime to SSPC Manual 
requirements.  Do not prime surfaces to be field welded. 

B. Exterior Surfaces of Wall and Roof Components and Accessories:  Precoated enamel on 
steel of fluorocarbon Kynar 500 finish, color as selected by architect. 

C. Interior Surfaces of Wall Under Panel Components and Accessories:  Precoated enamel 
on steel of fluorocarbon Kynar 500 finish, white color. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that foundation, floor slab, mechanical and electrical utilities, and placed anchors 
are in correct position. 

3.2 ERECTION 

A. Erect metal building system according to Manufacturer's written erection instructions 
and erection drawings. 

B. Erect framing in accordance with AISC Specification. 

C. Provide for erection and wind loads.  Provide temporary bracing to maintain structure 
plumb and in alignment until completion of erection and installation of permanent 
bracing.  Locate braced bays as indicated. 

D. Base and Bearing Plates:  Clean concrete- and masonry-bearing surfaces of bond-
reducing materials, and roughen surfaces prior to setting plates.  Clean bottom surface of 
plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 
2. Tighten anchor rods after supported members have been positioned and plumbed. 

 Do not remove wedges or shims but, if protruding, cut off flush with edge of 
plate before packing with grout. 

3. Promptly pack grout solidly between bearing surfaces and plates so no voids 
remain.  Neatly finish exposed surfaces; protect grout and allow to cure.  Comply 
with Manufacturer's written installation instructions for shrinkage-resistant 
grouts. 

E. Do not field cut or alter structural members without approval. 

F. After erection, prime welds, abrasions, and surfaces not shop primed. 

Texas Department of Transportation Pre-Engineered Buildings 
Facilities Management 13120 - 14 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

 

3.3 ERECTION - PURLINS AND GIRTS 

A. Provide rake or gable purlins with tight fitting closure channels and fascias. 

B. Locate and space wall girts to suit door and window arrangements and heights. 

C. Secure purlins and girts to structural framing and hold rigidly to a straight line by sag 
rods. 

D. Purlins under steel roof decking to receive single ply roofing shall be spaced a 
maximum of 5 feet on centers or as shown on drawings. 

3.4 ERECTION - BRACING 

A. Provide diagonal rod or angle bracing in both roof and sidewalls as required. 

B. Movement resisting frames may be used in lieu of sidewall rod bracing, to suit 
Manufacturer's standards. 

C. Where diaphragm strength of roof coverage is adequate to resist wind forces, rod or 
other forms of bracing may be omitted. 

3.5 ERECTION - FRAMED OPENINGS 

A. Provide steel angles and bent plates to reinforce openings and to carry loads and 
vibrations imposed, including equipment furnished under mechanical and electrical 
work.  Securely attach to building structural frame. 

B. Provide 2 x 2 x 1/4 inch (50.8 x 50.8 x 6.4 mm) steel angles for openings 6 to 18 inches 
(152 to 457 mm) in size.  Openings over 18 inches (457 mm) in size shall be reinforced 
with 4 x 4 x 1/4 inch (102 x 102 x 6.4 mm) steel angles in accordance with Section 
05210.  At roof curbs, where indicated, reinforce openings with 6 x 6 x 1/4 inch (152 x 
152 x 6.4 mm) steel angles and 1/4 inch (6.4 mm) bent plates. 

 

3.6 ERECTION - WALL AND ROOFING SYSTEM 

A. Install in accordance with Manufacturer's instructions. Examination: Examine primary 
and secondary framing to verify that structural panel support members and anchorages 
have been installed within alignment tolerances required by Manufacturer. 

1. Examine roughing-in for components and systems penetrating metal panels to 
verify actual locations of penetrations relative to seam locations of metal panels 
before metal panel installation. 

B. Exercise care when cutting pre-finished material to ensure cuttings do not remain on 
finish surface. 

C. Fasten cladding system to structural supports, aligned level and plumb. 

D. Locate end laps over supports.  End laps minimum 6 inches (152 mm).  Place side laps 
over bearing. 
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E. Provide expansion joints in accordance with Manufacturers’ recommendation.  

F. Use concealed fasteners at roof. 

G. Use exposed fasteners at walls. 

H. Install insulation and vapor retarder utilizing squeeze for attachment.  Place wire mesh 
under vapor retarder for support between framing members. 

I. Roof Panels:  General:  Provide metal roof panels of full length from eave to ridge, 
unless otherwise indicated or restricted by shipping limitations.  

1. Field-Assembled, Standing-Seam Metal Roof Panels:  Fasten metal roof panels to 
supports with concealed clips at each standing-seam joint at location, spacing, 
and with fasteners recommended by Manufacturer. 
a. Install ridge caps as metal roof panel work proceeds. 
b. Flash and seal metal roof panels with weather closures at eaves and 

rakes.  Fasten with self-tapping screws. 
c. Install clips to supports with self-tapping fasteners. 
d. Install pressure plates at locations indicated in Manufacturer's written 

installation instructions. 
e. Retain subparagraph above or first subparagraph below; coordinate with 

products selected in Part 2. 
f. Seamed Joint:  Crimp standing seams with Manufacturer-approved 

motorized seamer tool so clip, metal roof panel, and factory-applied 
sealant are completely engaged. 

g. Rigidly fasten eave end of metal roof panels and allow ridge end free 
movement due to thermal expansion and contraction.  Predrill panels for 
fasteners. 

h. Provide metal closures at peaks, rake edges, rake walls, and each side of 
ridge caps. 

J. Sidewall Panels:  Continuous from eave line to below the column base plated. Lap-Seam 
Metal Panels:  Install screw fasteners with power tools having controlled torque adjusted 
to compress neoprene washer tightly without damage to washer, screw threads, or metal 
panels.  Install screws in predrilled holes. 

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped 
joints.  Lap ribbed or fluted sheets one full rib corrugation.  Apply metal panels 
and associated items for neat and weathertight enclosure.  Avoid "panel creep" or 
application not true to line. 

K. End wall Panels:  All end wall panels shall be continuous to the roof line except where 
panel lengths are exceeded.  Where panel lengths are exceeded, end wall panels shall be 
continuous to the eave line with panels above the eave line continuous to the roof line.  
Panels spliced at the eave line shall be square cut.  Panels continuous to roof line shall 
be bevel cut to correspond to the roof slope.  All end laps for end wall panels where 
required shall be a minimum of 4 inches and shall occur at a wall girt. 

L. Roof Laps:  Before securing, roof panels shall be sealed with a continuous ribbon of 
tape sealer, unless the optional anti-capillary groove is specified. 
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M. Roof Fastenings: 
1. Roof panels shall be secured with concealed panel clips that are secured to 

secondary structure per Manufacturer’s requirements. 
2. Side laps of roof panels shall be mechanically. 

N. Wall Fastenings: 
1. Wall panels shall be secured to girts with minimum No. 14 sheet metal screws at 

a maximum spacing of 12 inches. 
2. At the endlaps of rib sheets, the maximum spacing shall be 6 inches (152 mm). 
3. At the endlaps of "Hi-Rib" panels the fasteners shall be attached each side of the 

major rib. 
4. At the sidelaps of "A" panels No.10 sheet metal screws shall be placed a 

maximum of 18 inches (457) mm) on center. 

O. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where 
required for weatherproof performance of metal panel assemblies.  Provide types of 
gaskets, fillers, and sealants indicated or, if not indicated, types recommended by metal 
panel Manufacturer. 

1. Seal metal panel end laps with double beads of tape or sealant, full width of 
panel.  Seal side joints where recommended by metal panel Manufacturer. 

2. Prepare joints and apply sealants to comply with requirements in Division 7 
Section "Joint Sealants." 

P. Metal Protection:  Where dissimilar metals will contact each other or corrosive 
substrates, protect against galvanic action by painting contact surfaces with bituminous 
coating, by applying rubberized-asphalt underlayment to each contact surface, or by 
other permanent separation as recommended by metal roof panel Manufacturer. 

 

3.7 ERECTION - GUTTER AND DOWNSPOUT 

A. Rigidly support and secure components.  Joint lengths with formed seams sealed 
watertight.  Flash and seal gutters to downspouts. 

B. Apply bituminous paint on surfaces in contact with cementitious materials 

C. Slope gutters minimum 1/8 inch/ft (3 mm/m). 

D. Install Pre-cast concrete splash blocks 18 x 36 inch (457 x 914 mm) under each 
downspout. 

3.8 INSTALLATION LINER PANELS 

A. Inspection: 
1. Check supporting members for correct layout and alignment. 
2. Verify that surfaces to receive liner panels are free of debris. 
3. Do not proceed with installation until defects are corrected. 

B. Installation 
1. Install liner panels and accessories in accordance with the Manufacturer’s 

instructions. 
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2. Do not stretch or compress panel side-lap interlocks. 
3. Secure panels without warp or deflection. 

3.9 INSTALLATION - ACCESSORIES 

A. Install door frame, door, exhaust fan, overhead door, accessories, window and glass, and 
louvers in accordance with Manufacturer's instructions. 

B. Seal wall and roof accessories watertight and weather tight with sealant. 

C. Batt Insulation- General:  Install insulation concurrently with metal wall panel 
installation, in thickness indicated to cover entire wall, according to Manufacturer's 
written instructions. 

1. Set vapor-retarder-faced units with vapor retarder to warm side of construction, 
unless otherwise indicated.  Do not obstruct ventilation spaces, except for 
firestopping. 

2. Tape joints and ruptures in vapor retarder, and seal each continuous area of 
insulation to surrounding construction to ensure airtight installation. 

3. Install factory-laminated, vapor-retarder-faced blankets straight and true in one-
piece lengths with both sets of facing tabs sealed to provide a complete vapor 
retarder. 

4. Blanket Roof Insulation:  Comply with the following installation method: 
a. Over-Framing Installation:  Extend insulation and vapor retarder over 

and perpendicular to top flange of secondary framing members.  Hold in 
place by metal roof panels fastened to secondary framing. 

b. Retainer Strips:  Install retainer strips at each longitudinal insulation 
joint, straight and taut, nesting with secondary framing to hold insulation 
in place. 

5. Blanket Wall Insulation:  Extend insulation and vapor retarder over and 
perpendicular to top flange of secondary framing members.  Hold in place by 
metal wall panels fastened to secondary framing. 
a. Retainer Strips:  Install retainer strips at each longitudinal insulation 

joint, straight and taut, nesting with secondary framing to hold insulation 
in place. 

3.10 TOLERANCES 

A. Framing Members:  1/4 inch (6 mm) from level; 1/8 inch (3 mm) from plumb 

B. Siding and Roofing:  1/8 inch (3 mm) from true position. 

3.11 FIELD QUALITY CONTROL 

A. Testing Agency:  Contractor will engage a qualified testing and inspecting agency to 
perform the following tests and inspections and to submit reports. 

B. Tests and Inspections: 
1. High-Strength, Field-Bolted Connections:  Connections shall be tested at the 

Owners discretion and inspected during installation according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 
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2. Welded Connections:  In addition to visual inspection, field-welded connections 
shall be tested at the Owners discretion and inspected according to AWS D1.1 
and the following inspection procedures, at inspector's option: 
a. Liquid Penetrant Inspection:  ASTM E 165 
b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and 

on finished weld.  Cracks or zones of incomplete fusion or penetration 
will not be accepted. 

c. Ultrasonic Inspection:  ASTM E 164 
d. Radiographic Inspection:  ASTM E 94 

C. Correct deficiencies in Work that test reports and inspections indicate do not comply 
with the Contract Documents. 

1. Contractor / Installer shall bare costs of re-inspections at work that did not 
comply. 

3.12 CLEANING AND PROTECTION 

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint 
according to ASTM A 780 and Manufacturer's written instructions. 

B. Touchup Painting:  After erection, promptly clean, prepare, and prime or reprime field 
connections, rust spots, and abraded surfaces of prime-painted structural 
framing, bearing plates, and accessories. 

1. Clean and prepare surfaces by SSPC-SP 2, "Hand Tool Cleaning," or SSPC-SP 3, 
"Power Tool Cleaning." 

2. Apply a compatible primer of same type as shop primer used on adjacent 
surfaces. 

C. Metal Panels:  Remove temporary protective coverings and strippable films, if any, as 
metal panels are installed.  On completion of metal panel installation, clean finished 
surfaces as recommended by metal panel Manufacturer.  Maintain in a clean condition 
during construction. 

1. Replace metal panels that have been damaged or have deteriorated beyond 
successful repair by finish touchup or similar minor repair procedures. 

D. Louvers:  Clean exposed surfaces that are not protected by temporary covering, to 
remove fingerprints and soil during construction period.  Do not let soil accumulate until 
final cleaning. 

1. Restore louvers damaged during installation and construction period so no 
evidence remains of corrective work.  If results of restoration are unsuccessful, as 
determined by Architect, remove damaged units and replace with new units. 
a. Touch up minor abrasions in finishes with air-dried coating that matches 

color and gloss of, and is compatible with, factory-applied finish coating. 
 

 

END OF SECTION 
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SECTION 15050 

BASIC MECHANICAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Basic Mechanical Requirements specifically applicable to all Division 15 specifications. 

1.2 REFERENCES, STANDARDS, AND REGULATORY REQUIREMENTS:  The following state 
and local codes, ordinances, and industry standards shall be complied with on this project as 
applicable: 

A. The “Authority Having Jurisdiction” for this project is the Owner, Texas Department of 
Transportation, as an Agency of the State of Texas.  As such, it is required that the 
installation shall meet the minimum standards prescribed in the latest editions of the 
following listed codes and standards, which are made a part of these Specifications.  

B. American National Standards Institute (ANSI):  All current editions of applicable 
manuals and standards. 

C. American Society of Mechanical Engineers (ASME):  Boiler and Pressure Vessel Codes  

D. Air Conditioning and Refrigeration Institute Standards (ARI):  All standards related to 
refrigeration and air conditioning equipment and piping furnished under these 
Specifications. 

E. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA):  
All current editions of applicable manuals and standards.  

F. Air Moving and Conditioning Association (AMCA):  All current editions of applicable 
manuals and standards. 

G. American Gas Association Publications (AGA):  Directory of Approved Gas Appliances 
and Tested Accessories  

H. American Society of Testing Materials (ASTM):  All current editions of applicable 
manuals and standards. 

I. National Fire Protection Association Standards (NFPA):  
1. NFPA No. 54, Gas Appliances, Piping, National Fuel Gas Code 
2. NFPA No. 70, National Electrical Code 
3. NFPA No. 72A, Local Protective Signaling Systems 
4. NFPA No. 72E, Automatic Fire Detectors 
5. NFPA No. 90A, Air Conditioning Systems 
6. NFPA No. 91, Blower & Exhaust Systems 
7. NFPA No. 101, Life Safety Code 
8. NFPA No. 211, Chimneys, Fireplaces and Vent Systems 
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9. NFPA No. 241, Standard for Safeguarding Construction, Alteration and 

Demolition Operations 
10. NFPA No. 255, Method of Test of Surface Burning Characteristics of Building 

Materials 
11. NFPA No. 258, Standard Research Test Method for Determining Smoke 

Generation of Solid Materials 

J. National Electrical Manufacturers’ Association (NEMA):  All current editions of 
applicable manuals and standards. 

K. Local Fire Department and the State Fire Marshall, as may be applicable to construction 
on this site. 

L. National Sanitation Foundation (NSF):  All current editions of applicable manuals and 
standards. 

M. Occupational Safety and Health Act (OSHA):  All applicable safety standards. 

N. Texas Occupational Safety Act:  All applicable safety standards. 

O. International Building Code, latest edition. 

P. Uniform Mechanical Code, latest edition. 

Q. Uniform Plumbing Code, latest edition. 

R. ASRAE 90.1 – State Energy Code, latest addition. 

S. Refer to individual specification sections for additional Codes and Standards. 

T. All materials and workmanship shall comply with all applicable state and national codes, 
specifications, and industry standards.  In all cases where Underwriters’ Laboratories, 
Inc. has established standards for a particular type material, such material shall comply 
with these standards.  Evidence of compliance shall be the UL “label” or “listing” under 
re-examination service. 

1.3 GENERAL MATERIALS AND EQUIPMENT REQUIREMENTS 

A. Note that no asbestos-bearing, solvent based, or lead containing materials shall be used 
on this project.  If any prohibited materials are installed, all of the material, including the 
underlying material, shall be removed and disposed of as required by local, state, and 
federal requirements. 

B. The Contractor shall execute all work hereinafter specified or indicated on accompanying 
Drawings.  Contractor shall provide all equipment necessary and usually furnished in 
connection with such work and systems whether or not mentioned specifically herein or 
on the Drawings. 

C. The Contractor shall be responsible for fitting the material and apparatus specified in this 
division into the building and shall carefully lay out the specified work at the site to 
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conform with the structural conditions, to avoid all obstructions, to conform to the details 
of the installation and thereby to provide an integrated installation operating as a 
complete set of systems. 

D. Verification of Dimensions:  The Contractor shall be responsible for the coordination and 
proper relation of his work to the building structure and to the work of all trades.  The 
Contractor shall visit the premises and become thoroughly familiarize with all details of 
the work and working conditions, to verify all dimensions in the field, and to advise the 
Design Engineer of any discrepancy before performing any work.  Adjustments to the 
work required in order to facilitate a coordinated installation shall be made at no 
additional cost to the Owner or the Design Engineer. 

E. The Mechanical, Plumbing, and associated Drawings are necessarily diagrammatic by 
their nature, and are not intended to show every connection in detail or every pipe or 
conduit in its exact location.  These details are subject to the requirements of standards 
referenced elsewhere in these specifications, and structural and architectural conditions.  
The Contractor shall carefully investigate structural and finish conditions and shall 
coordinate the separate trades in order to avoid interference between the various phases 
of work.  Work shall be organized and laid out so that it will be concealed in furred 
chases and suspended ceilings, etc., in finished portions of the building, unless 
specifically noted to be exposed.  All work shall be installed parallel or perpendicular to 
the lines of the building unless noted otherwise. 

F. When the Drawings do not give exact details as to the elevation of pipe, conduit and 
ducts, the Contractor shall physically arrange the systems to fit in the space available at 
the elevations intended with proper grades for the functioning of the system involved.  
Piping, exposed conduit and the duct systems are generally intended to be installed true 
and square to the building construction, and located as high as possible against the 
structure in a neat and workmanlike manner.  The Drawings do not show all required 
offsets, control lines, pilot lines and other location details.  Work shall be concealed in all 
finished areas.  

G. Storage at Site:  The Contractor shall not receive material or equipment at the job site 
until there is suitable space provided to properly protect equipment from rust, drip, 
humidity, and dust damage. 

H. Capacities and capabilities of materials and equipment specified or scheduled for this 
project shall be not less than those indicated.  In addition, the materials and equipment 
shall be such that no component or system becomes inoperative or is damaged because of 
startup or other overload conditions. 

I. Conformance with Agency Requirements:  Where materials or equipment are specified to 
be approved, listed, tested, or labeled by the Underwriters’ Laboratories, Inc. (UL), or 
constructed and/or tested in accordance with the standards of the American Society of 
Mechanical Engineers (ASME) or the Air Moving and Conditioning Association 
(AMCA), the Contractor shall submit proof that the items furnished under this Section of 
the Specifications conform to such requirements.  The label of the Underwriters 
Laboratories, Inc., applied to the item will be acceptable as sufficient evidence that the 
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items conform to such requirements.  The ASME stamp and the AMCA label will be 
acceptable as sufficient evidence that the items conform to the respective requirements. 

J. Nameplates:  Each major component of equipment shall have the Manufacturer’s name, 
address, and catalog number on a plate securely attached to the item of equipment.  All 
data on nameplates shall be legible at the time of Final Inspection.  Under no 
circumstances shall any nameplate be painted over for any reason.  If a new or existing 
nameplate is painted over, the nameplate shall be restored to as new condition, or 
replaced with a new nameplate provided by the Manufacturer. 

K. Protection from Moving Parts:  Belts, pulleys, chains, gears, couplings, projecting 
setscrews, keys, and other rotating parts shall be fully enclosed or properly guarded for 
personnel protection. 

1.4 DEFINITIONS  (Note:  These definitions are included here to clarify the direction and intention 
of this specification.  The list given here is not by any means complete.  For further clarification 
as required, Contractor shall contact the designated Owner’s Representative.): 

A. AND/OR:  Where “and/or” is used in these Specifications or on the Drawings, it shall 
mean that situations exist where either one or both conditions occur or are required and 
shall not be interpreted to permit an option on the part of the Contractor. 

B. APPROVE:  Where used in conjunction with Architect’s/Engineer’s response to 
submittals, requests, applications, inquiries, reports and claims by Contractor, the 
meaning of term “approved” will be held to limitations to Architect’s/Engineer’s 
responsibilities and duties as specified in General and Supplementary Conditions.  In no 
case will approval by Architect/Engineer be interpreted as a release of Contractor from 
responsibilities to fulfill requirements of contract documents or to extend 
Architect’s/Engineer’s responsibility into Contractor’s area of construction supervision 
and job safety. 

C. ARCHITECT (or DESIGN ARCHITECT):  The “Architect” or “Design Architect” is 
defined as the architect whose seal appears on the construction specifications title page 
and on the drawings for the particular area under consideration. 

D. AS REQUIRED:  Where “as required” is used in these Specifications or on the drawings, it 
shall mean that situations exist that are not necessarily described in detail or indicated that 
may cause the Contractor certain complications in performing the work described or 
indicated.  These complications entail the normal coordination activities expected of the 
Contractor where multiple trades are involved and new or existing construction causes 
deviations to otherwise simplistic approaches to the work to be performed. The term shall 
not be interpreted to permit an option on the part of the Contractor to achieve the end result. 

E. AUTHORITY HAVING JURISDICTION:  The Texas Department of Transportation, the 
Owner, as an agency of the State of Texas is the “Authority Having Jurisdiction” in any 
matter of code assignment, interpretation, etc., as applies to this project.  In many cases, 
at the Owner’s option, the Authority Having Jurisdiction may choose to apply the 
policies and procedures of an Authority not having jurisdiction, and as such, delegate its 
authority over some issues.  In the event that some of its authority has been delegated to 
another Authority, such delegation will be specifically delineated in these specifications.  
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In many instances the sections of the specifications will include references which will 
indicate codes, standards, and regulations which have bearing on the project, and will be 
enforced by the Authority Having Jurisdiction.  The Owner may, at its option and at any 
time, defer to a local jurisdiction as the Authority Having Jurisdiction.  This action, if 
taken, shall not subrogate any of the authority of the Owner, nor have any bearing on 
other unrelated requirements of these specifications. 

F. CONCEALED:  “Concealed” areas are those areas which cannot be seen by the building 
occupants, such as inside walls or above ceilings. 

G. DIRECTED, REQUESTED, etc.:  Where not otherwise explained, terms such as 
“directed”, “requested”, “authorized”, “selected”, “approved”, “required”, “accepted”, 
and “permitted” mean “directed by the Architect/Engineer,” “requested by the 
Architect/Engineer” and similar phrases. However, no such implied meaning will be 
interpreted to extend the Architect’s/Engineer’s responsibility into Contractor’s area of 
construction supervision and job safety. 

H. ENGINEER (or DESIGN ENGINEER or ENGINEER OF RECORD):  The “Engineer” 
or “Design Engineer” or “Engineer of Record” is defined as the engineer whose seal 
appears on the construction specifications title page and on the drawings for the particular 
area under consideration.  Note that in some cases, the work of two or more Engineers 
may appear on the same drawing or document.  In that case the area of responsibility of 
each Engineer will be noted in the area of each signed seal. 

I. EXPOSED:  “Exposed” areas are all areas which are exposed to view by the building 
occupants including under counters, inside cabinets and closets, plus all mechanical and 
electrical rooms. 

J. FURNISH: 
1. The term “furnish” is used to mean “supply and deliver to project site, ready for 

unloading, unpacking, assemble, installation, and similar operations.” 
2. Where “furnish” applies to work for which the installation is not otherwise 

specified “furnish” in such case shall mean “furnish and install.” 

K. INDICATED:  The term “indicated” is a cross reference to graphic representations, notes 
or schedules on drawings, to other paragraphs or schedules in the specifications, and to 
similar means of communicating the requirements of the contract documents.  Where 
terms such as “shown”, “noted”, “scheduled”, and “specified” are used in lieu of 
“indicated”, it is for the purpose of helping the reader locate the cross reference, and no 
limitation of location is intended except as specifically noted. 

L. INSTALL:  The term “install” is used to describe operations at project site including 
unloading, unpacking, assembly, erection, placing, anchoring, applying, working to 
dimension, finishing, curing, protecting, cleaning and similar operations. 

M. OWNER:  As used in these specifications, “Owner” means the Texas Department of 
Transportation, as represented by an assigned representative. 

N. PROVIDE:  The term “provide” means “to furnish and install, complete and ready for 
intended use.” 
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1.5 UTILITY CONNECTIONS AND INSPECTIONS 

A. General:  Refer to DIVISION 1 for construction phasing and time increments. 

B. Fees and Costs:  If, during the course of the construction, a need arises to purchase 
utilities, the Contractor shall pay all fees attendant thereto.  If the City or other privately 
or publicly owned utility piping or electrical cable needs to be extended, relocated, or 
terminated, the Contractor shall pay all permits and construction/inspection fees 
associated with that particular work, the costs for which shall be included in the Contract 
price, including the cost of setting meters. 

C. All work performed on this project is under the authority of the State of Texas, however, 
some local construction fees or construction or inspection permits may be required for 
new service taps, or new or modified connections to City or utility company controlled 
services.  Refer to the Division 1 Section of specifications on “Special Conditions” for 
clarification, or contact the regulating entity directly.  Note also that if inspections by 
personnel of jurisdictions other than TxDOT are specifically required by this document, 
then the Contractor is responsible for any fees or permits in connection to those 
requirements.  

D. Compliance:  The Contractor shall comply in every respect with all requirements of the 
National Fire Protection Association, the local Fire Department requirements and all 
utility company requirements.  In no case does this relieve the Contractor of the 
responsibility of complying with these Specifications and Drawings where specified 
conditions are of higher quality or quantity than the requirements of the above-specified 
authorities.  Where requirements of the Specifications and Drawings are more lenient 
than the requirements of the above authorities, the Contractor shall make installations in 
compliance with the requirements of the above authorities with no extra compensation. 

1.6 COORDINATION OF THE CONTRACT DOCUMENTS 

A. The interrelation of the Specifications, the Drawings, and the schedules are as follows:  
The Specifications determine the nature and quality of the materials and equipment, the 
Drawings establish the quantities, dimensions and details, and the schedules give the 
capacities and performance characteristics.  If the Contractor requires additional 
clarification, a request shall be submitted in writing, and a response will be given in 
writing.  

B. Should the Drawings or Specifications conflict within themselves, or with each other, the 
requirement with the greatest quantity and/or the highest quality shall prevail.  The 
decision of the engineer of record for the system being installed shall be final. 

1.7 FUTURE WORK 

A. The work described in the drawings shall be performed under this contract.  It shall be 
noted that certain equipment and systems have been sized to anticipate a possible future 
addition to the building.  It is imperative that the Contractor provide and install the 
equipment and systems as shown in the drawings and schedules, of the sizes, capacities 
and dimensions indicated.  

Texas Department of Transportation Basic Mechanical Requirements 
Facilities Management 15050 - 6 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 
1.8 SUBMITTALS 

A. Submit under provisions of UGC (the “Uniform General Conditions”) and Special 
Conditions Section of the Specifications, and as required herein. 

B. Mark all submittal literature to indicate the precise selection of materials and equipment 
being submitted.  Note that if the specific model or material is not indicated in the 
submittal, and there is more than one choice possible, the submittal may be rejected and 
resubmittal will be required. 

C. Changes in Contract requirements will not be granted and shall not be implied by 
approval of submitted alternative materials and equipment.  Changes will only be 
effected through the Change Order process, in writing. 

D. Proposed Products List: Include all equipment and materials specified in the following 
sections:  
1. 15060 – Supports and Anchors 
2. 15090 – Piping Insulation 
3. 15097 – Ductwork Insulation 
4. 15210 – Reciprocating Air Compressors 
5. 15400 – Plumbing, Piping and Associated Materials 
6. 15490 – Closed Loop Water Recycling System 
7. 15540 – Fuel Fired Heaters 
8. 15761 – Ductless Air Conditioning Systems 
9. 15767 – Heat Pump Air Conditioning Systems 
10. 15810 – Ductwork 
11. 15820 – Ductwork Accessories 
12. 15830 – Fans  
13. 15850 – Air Outlets and Inlets 
14. 15950 – Testing, Adjusting and Balancing 

E. Provide submittals as required in each Division 15 section. Submit shop drawings and 
product data grouped to include complete submittals of related systems, products, and 
accessories in a single submittal. 

F. Submit Fabrication Drawings whenever: 1) equipment proposed varies in physical size 
and arrangement from that indicated on the Drawings, thus causing rearrangement of 
equipment space, 2) where tight spaces require extreme coordination between ductwork, 
piping, conduit, and other equipment, 3) where called for elsewhere in these 
Specifications, and 4) where specifically requested by the Design Engineer.  Fabrication 
Drawings shall be made at no additional charge to the Owner or the Design Engineer. 

G. All required fabrication (shop) drawings, except as noted otherwise, shall be prepared at a 
scale of not less than 1/4” = 1’-0”.  Fabrication Drawings for ductwork and air handling 
units shall be drawn at a minimum scale of 3/8” = 1’-0”.  Submit three blueline prints of 
each Fabrication Drawing to the Design Engineer for review. Reproduction and submittal 
of the Construction Documents is not acceptable.  The Engineer will review the drawing 
and return one print with comments.  
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1.9 SUBSTITUTION OF MATERIALS AND EQUIPMENT 

A. It is not the intent of the drawings and/or specifications to limit products to any particular 
Manufacturer or to discriminate against an “approved equal” product produced by 
another Manufacturer.  Products of a particular Manufacturer may be mentioned to define 
a standard for acceptance and to serve as a reference in comparison with other products.  
On the other hand, when a Manufacturer’s name appears in these specifications or in the 
drawings, it shall not be interpreted that the Manufacturer is unconditionally acceptable 
as a provider of equipment for this project.  The successful Manufacturer or supplier shall 
meet all of the provisions of the appropriate specification and/or equipment schedule.  

B. The specified products have been used in preparing the drawings and specifications and 
thus establish minimum qualities with which substitutes must be at least equal to be 
considered acceptable.  The burden of proof of equality rests with the Contractor.  The 
decision of the Engineer is final.  

C. In the event that the Contractor submits a proposal for a substitution, and the review and 
negotiation of the substitution (if handled in a timely, expedited manner) results in a 
delay of the contract work, then a reasonable extension of time for the contract may be 
allowed.   

1.10 MATERIALS AND WORKMANSHIP 

A. All materials, unless noted otherwise, shall be new, free from all defects, suitable for the 
intended use, and of the best quality of their respective kinds.  

B. Materials and equipment shall be installed in accordance with the Manufacturer’s 
recommendations and the best standard practice for the type of work involved.   

C. All work shall be executed by mechanics and Contractors skilled in their respective 
trades, and the installations shall provide a neat, precise appearance.   

D. Materials and/or equipment damaged in shipment or otherwise damaged prior to 
installation shall not be repaired, but shall be replaced with new materials and/or 
equipment. 

E. Similar equipment shall be products of the same Manufacturer.  For example, all air 
conditioning equipment, systems and components shall be manufactured and supplied by 
the same Manufacturer.  All faucets, stops and hosebibbs shall be products of the same 
Manufacturer, with the exception that freezeproof hosebibbs may be products of a 
different Manufacturer than the rest of the faucets on the project. 

1.11 FLAME SPREAD PROPERTIES OF MATERIALS 

A. Materials and adhesives incorporated into this project shall conform to NFPA Standard 
255, “Method of Test of Surface Burning Characteristics of Building Materials.”  The 
classification shall not exceed a flame spread rating of 25, nor exceed a smoke developed 
rating of 50, for all materials, adhesives, finishes, etc. specified for each system. 
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1.12 MANUFACTURER’S RECOMMENDATIONS 

A. The Manufacturer’s published directions and/or recommendations shall be followed in 
the delivery, storage, protection, installation, piping, and wiring of all equipment and 
material.  The Contractor shall promptly notify the Engineer, in writing, of any conflict 
between the requirements of the Contract Documents and the Manufacturers’ directions, 
and shall obtain the Engineer’s guidance before proceeding with the work.  Should the 
Contractor perform any such work that does not comply with the Manufacturers’ 
directions or such instructions from the Owner, the Contractor shall bear all costs arising 
in connection with the deficiencies. 

1.13 SPACE AND EQUIPMENT ARRANGEMENT 

A. The physical size and space requirements of mechanical and electrical equipment 
indicated on the Drawings are approximate and based on the dimensions of a particular 
Manufacturer.  While other Manufacturers may be acceptable, it is the responsibility of 
the Contractor to determine if the equipment proposed by the Contractor will fit in the 
space.   

B. All equipment shall be installed in a manner to permit access to all surfaces.  All valves, 
motors, drives, filters, and other accessory items shall be installed to allow for service 
requirements without disassembly of another part.  Service space requirements 
recommended by Manufacturers shall be provided in the installation of the equipment as 
a minimum.   

C. All equipment and piping shall be installed in a manner to provide the greatest amount of 
clearance for access and maintenance of systems and equipment.  Installation of piping 
and equipment which blocks personnel access to all parts of chases or mechanical spaces 
is prohibited. 

1.14 PROTECTION 

A. The Contractor shall at all times take such precautions as may be necessary to properly 
protect all materials and equipment from damage from the time of delivery until the 
completion of the work.  This shall include the erection of all required temporary shelters 
and supports to adequately protect any items stored in the open on the site from the 
weather, the ground and surrounding work; the cribbing of any items above the floor of 
the construction; and the covering of items in the incomplete building with tarpaulins or 
other protective covering; the installation of electric heaters in electrical switchgear and 
similar equipment to prevent moisture damage.  Failure on the part of the Contractor to 
comply with the above will be sufficient cause for the rejection of the items in question. 

B. The Contractor shall take particular care not to damage the building structure in 
performing work.  All finished floors and finished surfaces shall be covered to prevent 
any damage by workers or their tools and equipment during the construction of the 
building. 
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1.15 SUPERVISION 

A. Each Contractor and Subcontractor shall provide a competent superintendent or foreman 
for the work of their trade. 

B. It shall be the responsibility of the General Contractor to assure that each superintendent 
studies all Drawings and is familiar with the work to be coordinated with and performed 
by other trades.  The General Contractor shall coordinate the work of all trades and, 
before material is fabricated or installed, assure that the work will not cause an 
interference with another trade.  Where interferences are encountered, they shall be 
resolved at the job site by the superintendents involved.  Where interferences cannot be 
resolved without major changes to the Drawings, the matter shall be referred to the 
Engineer for a ruling.  The decision of the Engineer shall be final. 

1.16 SITE OBSERVATION 

A. Site observation by the Architect, Engineer, Owner or any of their representatives, is for 
the express purpose of verifying compliance by the Contractor with the Contract 
Documents, and shall not be construed as construction supervision nor indication of 
approval of the manner or location in which the work is being performed as being a safe 
practice or place. 

B. The safety of the workers on the site is the responsibility of the Contractor.  By entering 
the site, the Contractor, Subcontractors, and their employees relieve the Owner of any 
responsibility for their safety, and accept complete responsibility for any unsafe acts or 
procedures which may cause them harm. 

1.17 GUARANTEE 

A. The Contractor shall guarantee all labor and materials furnished and installed 
under this contract for a period of one (1) year from date of FINAL ACCEPTANCE 
by Owner.  Certain work and materials shall be guaranteed for a longer period when so 
specified.  The guarantee shall cover the repair or replacement without additional cost to 
the Owner, of any defective material or faulty workmanship. 

B. In addition to the above, the Contractor shall warrant all compressors to be free of defect, 
and shall provide a new compressor, of similar capacity and quality, at no cost to the 
Owner, if one should fail for any reason, within 5 (five) years of the date of final 
acceptance.  This warranty shall be limited only to the material compressor, and shall not 
include labor or additional materials, such as Freon charge. Contractor shall provide 
installation labor and related materials at a reasonable cost. 

C. If the Contractor fails to perform under these requirements, then the Uniform and Special 
General Conditions shall govern any required remedies the Owner may be forced to take. 

1.18 CUTTING AND PATCHING 

A. General:  Provide openings in all new or existing construction indicated in the drawings, 
or as necessary for the proper installation of all systems included in the project. 
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B. Methods of cutting:  Openings cut through concrete and masonry shall be made with 

masonry saws and/or core drills and at such locations acceptable to the Construction 
Inspector and Design Engineer.  Impact-type equipment shall not be used except where 
specifically acceptable to the Design Architect and Engineer.  Openings in precast 
concrete slabs for pipes, conduits, outlet boxes, etc., shall be core drilled to exact size. 

C. Restoration:  All openings shall be finished, closed around penetrating materials as 
specified, or restored to “as-new” condition under the appropriate Specification Section 
for the materials involved, and shall match remaining surrounding materials and/or 
finishes. 

D. Masonry:  Where openings are cut through masonry walls, provide and install lintels or 
other structural supports to protect the remaining masonry.  Adequate supports shall be 
provided during the cutting operation to prevent any damage to the masonry occasioned 
by the operation.  All structural members, supports, etc., shall be of the proper size and 
shape, and shall be installed in a manner acceptable to the Design Engineer. 

E. Plaster:  All mechanical work in areas containing plaster shall be completed prior to the 
application of the finish plaster coat.  Cutting of finish plaster coat will not be permitted. 

F. Special Note:  No cutting, boring, or excavating which will weaken the structure shall be 
undertaken.  

G. Refer to Division 2 specifications for requirements governing trenching. 

1.19 ROOF PENETRATIONS AND FLASHING 

A. Pipe, conduit and duct sleeves, pitch pockets, roof curbs, and flashings compatible with 
the roofing installation shall be provided and installed by a qualified Contractor for all 
roof penetrations.  This shall be the responsibility of the General Contractor.  All size and 
performance of each penetration, flashing and roof curb shall be coordinated with the 
piping, duct, and/or equipment requiring it.  Refer to other specifications, drawings 
and/or schedules for specific requirements.   

1.20 OPERATION PRIOR TO COMPLETION 

A. When any piece of mechanical equipment is operable and it is to the advantage of the 
Contractor to operate the equipment for a purpose other than testing (for a period longer 
than one hour), the Contractor may do so, providing that the operation is properly 
supervised, and the Construction Inspector has given written permission.  The warranty 
period shall not commence until such time as the equipment is operated for the beneficial 
use of the Owner, or date of substantial completion, whichever occurs first. 

B. No equipment shall be operated, even for test purposes, until it has been thoroughly 
swept and vacuumed clean of dust, dirt, debris, and equipped with the proper filter. 

C. Regardless of whether or not the equipment has or has not been operated, the Contractor 
shall properly clean the equipment, install clean filters, properly adjust, and complete all 
deficiency list items before final acceptance by the Owner as described in the following 
paragraph.  The date of acceptance and performance certification shall be the same date. 
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1.21 CHECKING AND TESTING MATERIALS AND/OR EQUIPMENT 

A. Check inspections shall include, but not be limited to, heating, insulation, ventilating 
equipment, controls, miscellaneous mechanical equipment and such other items 
hereinafter specified or specifically designated by the Engineer of Record. 

B. Commissioning of equipment and systems shall consist of, as a minimum: 
1. Verify that installation is as designed and specified in the construction drawings 

and specifications. 
2. Complete Manufacturer’s recommended installation and startup checks and 

perform the following: 
a. Inspect for visible damage and correct all damage. 
b. Verify Manufacturer recommended and designed minimum clearances 

have been provided.  
c. Verify that all service access panels are accessible and hinged doors are 

fully operational as installed. 
d. Check that labels and schedules are clearly visible. 
e. Check for and remove all construction debris. 
f. Verify that controls are connected and operable. 
g. Check for and remove shipping bolts, blocks and tie-downs. 
h. Verify that the proper size filters have been provided and are installed 

properly. 
i. Adjust vibration isolators. 
j. Check and repair all damaged insulation and vapor barriers. 
k. Check all manual and automatic dampers for free operation through their 

full travel. 
3. Lubricate bearings on fan. 
4. Check that fan rotates in correct direction without vibration or binding. 
5. Start units according to Manufacturer’s written instructions.  Complete startup 

sheets and attach copy with Contractor’s startup report and close out documents.  
Contractor may use Manufacturer’s printed startup sheet or a copy of the one 
attached at the end of this section. 

6. Check and record performance of interlocks and protection devices; verify 
sequences of operation. 

7. Operate unit for an initial period as recommended or required by Manufacturer or 
these specifications, whichever is greater. 

8. Calibrate and check full function and operation of thermostats. 
9. Adjust and check high temperature limits. 
10. Check for the free operation of internal isolators, and adjust if necessary. 
11. Check controls for correct sequencing of heating, cooling, and normal and 

emergency shutdown. 
12. Record all additional temperatures, pressures, air flows, amperages, etc., required 

to verify unit’s operation at or above specified or scheduled efficiency rating. 
13. After startup and performance testing, replace filters, vacuum all coils, lubricate 

bearings and adjust belts. 
14. Demonstrate operation to TxDOT maintenance personnel as detailed in 

paragraph in Part 3 of this specification section. 

Texas Department of Transportation Basic Mechanical Requirements 
Facilities Management 15050 - 12 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 
1.22 CLEANING AND PAINTING 

A. All equipment furnished by the mechanical Subcontractors shall be delivered to the job 
with a suitable factory protective finish.  The following materials shall not be painted:  
copper, galvanized metal, stainless steel, fiberglass, and plastics such as PVC, PVDF, 
polypropylene, etc. 

B. If painting is required, before painting, materials and equipment surfaces shall be 
thoroughly cleaned of cement, plaster, and other foreign materials, and all oil and grease 
shall be removed.  Such surfaces shall be carefully wiped and all cracks and corners 
scraped out.  Exposed metal work shall be carefully brushed down with steel brushes to 
remove rust and other spots and left smooth and clean. 

C. Equipment nameplates shall be protected from being painted; suitable protection shall be 
afforded to the plates to prevent their being rendered illegible due to the painting 
operation, or receiving any overspray or spatter. 

D. Scope of painting for Division 15 work in areas other than those defined as “exposed” is 
as follows: 
1. All fuel piping (natural gas, LPG, etc.) installed under this project shall be 

painted whether concealed or exposed, in all areas of the project without 
exception.  Fuel piping shall be painted “safety yellow” as defined by OSHA or 
furnished with Manufacturer applied “safety yellow” finish. 

2. All uncovered, unprotected steel pipe, supports, exposed pipe and hanger rod 
threads shall be cleaned and painted with two coats of Tropical Paint Co. No. 
77-black asphaltic emulsion.  Galvanized steel and copper lines shall not be 
painted.  

3. All canvas finishes including those in concealed spaces shall be painted with one 
sizing coat if not already sized, containing mildew resistant additive and Arabol 
adhesive prior to any other specified finish paint. 

4. If insulated, steel piping shall be prime-painted prior to insulation. 

E. The surfaces to be finish painted shall first be prepared as follows: 
1. On canvas finishes pretreat as specified above.  Insulated surfaces having vapor 

barrier jacket exposed to view shall first be painted with one (l) coat of sealer. 
2. Galvanized and black steel surfaces shall first be painted with one (1) coat of 

P&L (Pratt & Lambert) galvanized metal primer.  Primer may be eliminated on 
concealed fire and gas piping. 

3. Painted aluminum surfaces shall first be painted with one (1) coat of P&L zinc 
chromate primer. 

4. Cast iron pipe shall first be primed with a “nonbleed” primer. 
5. The underside of all cast iron sinks not recessed in a cabinet are included as items 

to be painted in exposed areas. 
6. All ferrous metal surfaces without a protective finish and not galvanized in 

exposed and concealed areas including chases, and above ceilings shall be 
painted with two (2) coats of P&L zinc chromate primer as the construction 
progresses to protect against oxidation and deterioration.  
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PART 2 - PRODUCTS  (Not Used) 

PART 3 - EXECUTION 

3.1 INSTALLATION METHODS 

A. Support:  All piping, ducts and conduits shall be adequately and properly supported from 
the building structure by means of hanger rods or clamps fastened to the building 
structure as herein specified.  Sufficient support shall be provided and installed to restrain 
the movement of equipment, piping, ductwork and conduits from lateral movement 
during operation.   

B. All pipe, conduits, etc., shall be cut accurately to measurements established from the 
actual building conditions and shall be worked into place without springing or forcing.  
All ducts, pipes and conduits run exposed in machinery and equipment rooms shall be 
installed parallel to the building lines, except that piping shall be sloped to obtain the 
proper pitch.  Piping, ducts and conduits run in furred ceilings, etc., shall be similarly 
installed, unless noted otherwise. Conduits in furred ceilings and in other concealed 
spaces shall be neatly grouped and racked. All conduit and pipe openings shall be 
maintained in a sealed condition until the systems are closed with final connections. 

C. All openings through all floors, walls, and roofs, etc., regardless of material, shall be sleeved 
for piping, ductwork, conduit, cable trays, etc.  All penetrations shall be sleeved.  Sleeves 
shall be set in new construction before concrete is poured, as cutting holes through any part 
of the concrete will not be permitted unless acceptable to the Architect/Engineer.  See 
Section 15060 for sleeve specifications. 

3.2 REQUIRED INSPECTIONS 

A. Prior to the installation of any ceiling material, gypsum, plaster, or acoustical board, the 
Contractor shall notify the construction inspector so that arrangement can be made for an 
inspection of the above-ceiling area about to be “sealed” off.  The Contractor shall give 
as much advance notice as possible, but no less than five (5) working days. 

B. All above-ceiling areas will be subject to a formal inspection before ceilings are installed 
or installation is otherwise concealed from view.  All mechanical and electrical work at 
and above the ceiling including items supported by the ceiling grid such as air inlets or 
outlets and lighting fixtures shall be complete and installed in accordance with contract 
requirements, including power to lighting fixtures, fans, and other powered items.  
Adequate lighting shall be provided to permit thorough inspection of all above-ceiling 
items. The purpose of this inspection is to verify the completeness and quality of the 
installation of the air conditioning systems, the electrical systems, the plumbing systems, 
and any other special above ceiling systems.  The ceiling supports (tee bar or lath) shall 
be in place so that access panel and light fixture locations are identifiable and so that 
clearances and access provisions may be evaluated. 

C. No ceiling materials may be installed until the resulting deficiency list from this 
inspection is satisfied and the Construction Inspector has given approval. 
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3.3 TRAINING 

A. When required in a Division 15 specification section, Contractor shall provide a 
minimum of six (6) hours of training for a minimum of four (4) of the Owner’s 
personnel, on the operation and maintenance of the mechanical and plumbing systems, 
including filter replacement, the operation and programming of thermostats, and the 
location of access doors to hidden isolation valves, water hammer arrestors, etc. 
Contractor shall provide complete, written, Manufacturer’s literature on all mechanical 
and plumbing systems for each person trained. 

3.4 TESTING 

A. Tests for specific systems and equipment are specified in associated specification sections 
or in the drawings.  All tests specified or indicated shall be performed with the Owner 
present to witness such tests.  All tests shall be individually documented, and the test 
report for each shall be included in the final documentation submitted to the Owner at the 
completion of the project.  Data shall be delivered to the Design Engineer as specified 
under “Requirements for Final Acceptance”.  The documentation shall include as a 
minimum (see sample forms at the end of this section): 
1. Contractor firm name, supervisor’s name, and name of personnel performing test 
2. Date and time of beginning of test, and date and time of test completion 
3. Description of equipment or system being tested 
4. Description of test being performed 
5. Description of outcome of test 
6. Dated signatures of person performing test, Contractor’s supervisor, and Owner’s 

representative, including legibly printed names and titles 

B. The Construction Inspector shall be notified in writing at least 5 working days prior to 
each test and other Specification requirements requiring action on the part of the 
Construction Inspector.  All equipment shall be placed in operation and tested for proper 
automatic control requirements before the balancing agency starts their work. 

 

END OF SECTION 

 (Attachments follow)
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ATTACHMENT TO SECTION 15050 - Sample test log forms (see Section 15050, Part 3, “TESTING.”): 
 

PROJECT:  ______________________________________________________ 
_______________________  District,   _________________________  County 

Test Log 

Contractor firm name:  

Address:  

Phone Number:  

Contractor Supervisor: 

Description of System: 

 

 

Description of Test: 

 

 

Beginning of Test:(Date and Time) 

Completion of Test:(Date and Time) 

Outcome of test: 

 

 

TEST IS APPROVED IF ALL SIGNATURES APPEAR BELOW 

Contractor Supervisor:  

 

Name and title __________________________________________________________________________ 

Signature _________________________________________________________   Date ________________ 

Testing Contractor: 

 

Name and title __________________________________________________________________________ 

Signature _________________________________________________________   Date ________________ 

Owner: 

 

Name and title __________________________________________________________________________ 
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Signature _________________________________________________________   Date ________________ 

PROJECT:  ______________________________________________________ 
_______________________  District,   _________________________  County 

HVAC Equipment Startup Sheet 

Equipment _____________________  Model #______________________  Serial #_______________________  

Technician ______________________________   Date of startup____________________________  

Additional accessories _______________________________________________________________________  

Compressor voltage ________ amperage L1________L2_______L3_________ 

Condenser Fan voltage ________ amperage L1________L2_______L3_________ 

Evaporator Fan voltage ________ amperage L1________L2_______L3_________ 

Heater voltage ________  amperage L1________ L2_______ L3_________ 

Compressor Oil Pressure_____________  Suction line Temperature______________  Pressure______________ 

Discharge Line Temperature _______________Pressure_______________ 

Hi-Lo Pressure cut-out_________________ 

EAT________________        LAT______________________ 

Crankcase heater amps______________ 

Freezestat setting____________________ 

Fan Speed__________________    CFM_________________    Damper________________________ 

Evaporator EAT(DB)__________EAT(WB)__________DAT(DB)__________DAT(WB)____________ 

Fan Speed_________________CFM__________________Damper_______________________ 

Superheat____________________ 

Condensate drain operating ________    Secondary pan switch operating ________ 

Other/additional items: 

 

 

Owner Representative: 

Name and title __________________________________________________________________________ 



Alice Area Engineer and Maintenance Facility 
Corpus Christi District 16, Jim Wells County 

Project No:  CBC-4704-00-761 

 

Texas Department of Transportation Basic Mechanical Requirements 
Facilities Management 15050-18 
Maintenance Division 
 

Signature _________________________________________________________   Date ________________ 
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SECTION 15060 

SUPPORTS AND ANCHORS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Pipe and equipment hangers and supports 

B. Equipment bases and supports 

C. Sleeves and seals 

D. Flashing and sealing equipment and pipe stacks 

1.2 RELATED SECTIONS 

A. Section 15050 – Basic Mechanical Requirements 

B. Section 15090 – Piping Insulation 

C. Section 15097 – Ductwork Insulation 

D. Section 15210 – Reciprocating Air Compressors 

E. Section 15400 – Plumbing Piping and Associated Materials 

F. Section 15540 – Fuel Fired Heaters 

G. Section 15767 – Heat Pump Air Conditioning Systems 

H. Section 15810 – Ductwork 

I. Section 15820 – Ductwork Accessories 

J. Section 15830 – Fans 

K. Section 15850 – Air Outlets and Inlet 

L. Section 15950 – Testing, Adjusting and Balancing 

1.3 REFERENCES 

A. ASME B31.2 – Fuel Gas Piping 

B. ASME B31.9 – Building Services Piping 

C. ASTM F708 – Design and Installation of Rigid Pipe Hangers 
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D. MSS SP58 – Pipe Hangers and Supports - Materials, Design and Manufacturer 

E. MSS SP69 – Pipe Hangers and Supports - Selection and Application 

F. MSS SP89 – Pipe Hangers and Supports - Fabrication and Installation Practices 

G. NFPA 13 – Installation of Sprinkler Systems 

H. SMACNA – HVAC Duct Construction Standards, latest edition 

I. UL 203 – Pipe Hanger Equipment for Fire Protection Service 

J. UPC – Uniform Plumbing Code, latest edition 

K. UMC – Uniform Mechanical Code, latest edition 

1.4 SUBMITTALS 

A. Submit under provisions of Uniform General Conditions and Special Conditions, and 
Section 15050. 

B. Product Data:  Provide Manufacturers catalog data including load capacity. 

C. Manufacturer’s Installation Instructions:  Indicate special procedures and assembly of 
components. 

1.5 REGULATORY REQUIREMENTS 

A. Conform to applicable code or standard for support of all systems. 

PART 2 - PRODUCTS 

2.1 PIPE HANGERS AND SUPPORTS 

A. Manufacturers: 
1. Grinnell 
2. Approved equal 

B. Supports, hangers, anchors and guides shall be provided for all horizontal and vertical 
piping.   

C. All auxiliary steel required for pipe supports, anchors, guides, etc. shall be provided by 
the Mechanical Trades unless specifically indicated to be provided by others. 

D. Contractor shall review all Drawings, including Structural Drawings, for details regarding 
pipe supports, anchors, hangers, and guides. 
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E. All pipe supports shall be of type and arrangement to prevent excessive deflection, to 
avoid excessive bending stresses between supports, and to eliminate transmission of 
vibration. 

F. All rod sizes indicated in this Specification are minimum sizes only.  This trade shall be 
responsible for structural integrity of all supports, anchors, guides, etc.  All structural 
hanging materials shall have a minimum safety factor of 5 built in. 

G. All floor supports of piping and equipment shall be structural steel, pipe, tubing, Unistrut, 
or similar materials.  Threaded rod shall not be used to support piping or equipment from 
the floor. 

H. Anchor points as indicated on Drawings or as required shall be located and constructed to 
permit the piping system to take up its expansion and contraction freely in opposite 
directions away from the anchored points. 

I. Pipe supports, hangers, anchors, and guides shall be fastened to the structure only at such 
points where the structure is capable of restraining the forces in the piping system. 

J. Hangers supporting and contacting brass or copper lines 3” in size and smaller shall be 
Grinnell Fig. CT-99c, adjustable, copper plated, tubing ring.  Hangers supporting and 
contacting brass or copper lines 4” and larger shall be Grinnell Fig. 260, adjustable 
clevis, with a nut above and below the hanger, and approved neoprene isolating material 
between pipe (or tubing) and hanger on the support rod.  For insulated copper or brass 
domestic water lines, hangers for all sizes of pipe shall be Grinnell Fig. 300, adjustable 
clevis, with a nut above and below the hanger, and approved neoprene isolating material 
between pipe (or tubing) and hanger on the support rod.  Isolate all copper or brass lines 
from all ferrous materials with approved dielectric materials.  Hangers supporting and 
contacting plastic piping shall be of equal design, but shall be padded with neoprene 
material or equal.  The padding material and the configuration of its installation shall be 
submitted for approval.  

K. Hangers supporting insulated lines where the outside diameter of the insulation is the 
equivalent of 8” diameter pipe or smaller in size and supporting all ferrous lines 6” and 
smaller in size shall be Grinnell Fig. 260, adjustable clevis, with a nut above and below 
the hanger on the support rod.  

L. Hangers supporting and contacting ferrous lines larger than 6” in size and outside of 
insulation on lines with the outside diameter equivalent to 10” diameter pipe shall be 
Grinnell Fig. 260, adjustable clevis, with a nut above and below the hanger on the 
support rod. 

M. Each hanger shall be properly sized to fit the supported pipe or fit the outside of the 
insulation on lines where specified.  Hangers for dual or low temperature insulation pipes 
shall bear on the outside of the insulation, which shall be protected by support shields as 
specified in Section 15090 – PIPING INSULATION.  Protect insulation from crushing 
by means of a section of rigid insulation to be installed at hanger points.  Hangers for 
high temperature insulated pipes and all insulated hot and cold domestic water pipes shall 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

Texas Department of Transportation Supports and Anchors 
Facilities Management 15060 - 4 
Maintenance Division 

be encased in the insulation unless supported by trapezes in which case shield and rigid 
insulation shall be provided as specified above for low temperature insulated pipes. 

N. Supports for vertical piping in concealed areas shall be double bolt riser clamps, Grinnell 
Fig. 261, or other approved equal, with each end having equal bearing on the building 
structure, and located at each floor.  Two-hole rigid pipe clamps at 4 ft. on center or 
Kindorf channels and Grinnell Fig. 261 riser clamps may be used to support pipe from 
vertical surfaces or members where lines are not subject to expansion and contraction.  
Where brass or copper lines are supported on trapeze hangers or Kindorf channels the 
pipes shall be isolated from these supports with plastic tape with insulating qualities, or 
strut clamps as manufactured by Specialty Products Company, Stanton, California.  

O. Pipe Supports in Chases and Partitions, or as detailed in the drawings:  Horizontal and 
vertical piping chases and partitions shall be supported by hangers or other suitable 
support.  Pipes serving plumbing fixtures and equipment shall be securely supported near 
the point where pipes penetrate the finish wall.  Supports shall be steel plate, angles or 
special channels such as Unistrut mounted in vertical or horizontal position.  Pipe clamps 
such as Unistrut P2426, P2008, P1109 or other approved clamps shall be attached to 
supports.  Supports shall be attached to wall or floor construction with clip angles, 
brackets, or other approved method.  Supports may be attached to cast iron pipe with pipe 
clamp, or other approved method.  All copper or brass lines shall be isolated from ferrous 
metals with dielectric materials to prevent electrolytic corrosion. 

P. Perforated strap iron (“plumbers tape”) or wire will not, under any circumstances, be 
acceptable as hanger material. 

Q. Attachment: 
1. The load and spacing on each hanger and/or insert shall not exceed the safe 

allowable load for any component of the support system, including the concrete 
which holds the attachments.  Reinforcement at inserts shall be provided as 
required to develop the strength required. 

2. Inserts for piping shall be of a type which will not interfere with reinforcing as 
shown on the structural Drawings and which will not displace excessive amounts 
of structural concrete. 

3. All pipe supports shall be designed and installed to avoid interference with other 
piping, hangers, ducts, electrical conduit, supports, building structures, 
equipment, etc.  All piping shall be installed with due regard to expansion and 
contraction and the type of hanger method of support, location of support, etc. 
shall be governed in part by this Specification. 

4. Pipe hangers shall be attached to the structure as follows: 
a. Steel Beams:  Where pipes and loads are supported under steel beams, 

approved type beam clamps shall be used. 
b. Steel Trusses:  Where pipes and loads are supported from steel trusses, 

hanger rods shall be attached to bottom chord with brackets or angle 
clips. 

R. Trapezes:  Where multiple lines are run horizontally at the same elevation and grade, they 
may be supported on trapezes of Kindorf, Elcen, or approved equal, channel-suspended 
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on rods or pipes.  Trapeze members including suspension rods shall each be properly 
sized for the number, size, and loaded weight of the lines they are to support. 

S. Finishes:  All hangers on piping including clevis hangers, rods, inserts, clamps, 
stanchions, and brackets, shall be dipped in Zinc Chromate Primer before installation.  
Rods shall be galvanized or cadmium plated after threading, in lieu of dipping zinc 
chromate.  Universal concrete inserts shall be cadmium plated. 

T. Provide any special foundations, hangers and supports indicated on the Drawings, 
specified elsewhere herein; or required by conditions at the site.  Hangers and supporting 
structures for suspended equipment shall be provided as required to support the load from 
the building structure in a manner acceptable to the Engineer. 

2.2 ACCESSORIES 

A. Hanger Rods:  Galvanized mild steel threaded both ends, galvanized threaded one end, or 
galvanized continuous threaded. 

B. Sleeves: Provide sleeves for all piping and duct penetrations of walls and floor. 
Galvanized schedule 40 pipe for all pipe and conduit except uninsulated copper pipe.  
Use copper pipe as sleeves for uninsulated copper pipe. 

2.3 INSERTS 

A. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded 
connection with lateral adjustment, top slot for reinforcing rods, lugs for attaching to 
forms; size inserts to suit threaded hanger rods. 

2.4 FLASHING 
1. Metal Flashing:  26 gage galvanized steel. 
2. Metal Counterflashing:  22 gage galvanized steel. 
3. Roofing Flashing:  See specifications for Roofing, elsewhere in these 

Specifications.  
4. Caps:  Steel, 22 gage minimum; 16 gage at fire resistant elements. 

2.5 EQUIPMENT ROOF CURBS 

A. Roof curbs shall be supplied and installed by the roof Manufacturer as specified in the 
architectural specifications.  The sizes and types of roof curbs shall be coordinated with 
equipment requirements.   

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install all materials in accordance with Manufacturer’s instructions. 
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3.2 INSERTS 

A. Provide inserts for placement in concrete formwork. 

B. Where inserts are omitted, drill through concrete slab from below and provide 
through-bolt with recessed square steel plate and nut recessed into and grouted flush with 
slab. 

3.3 PIPE HANGERS AND SUPPORTS 

A. Support horizontal piping as scheduled. 

B. Install hangers to provide minimum 1/2 inch space between finished covering and 
adjacent work. 

C. Place hangers within 12 inches of each horizontal elbow. 

D. Use hangers with 1-1/2 inch minimum vertical adjustment. 

E. Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing 
between hangers. 

F. Support vertical piping at every floor. Support vertical piping at each floor at hub. 

G. Where several pipes can be installed in parallel and at same elevation, provide multiple or 
trapeze hangers. 

H. Support riser piping independently of connected horizontal piping. 

I. Provide copper plated hangers and supports for copper piping. 

J. Design hangers for pipe movement without disengagement of supported pipe. 

K. Prime coat exposed steel hangers and supports.  Hangers and supports located in crawl 
spaces, pipe shafts, and suspended ceiling spaces are not considered exposed, but shall be 
corrosion protected with galvanized plating. 

L. Hanger Rods:  (NOTE:  All hanger rods shall be trimmed neatly so that no more than 1 
inch of excess hanger rod protrudes beyond the hanger nut.  In the event a rod is 
intentionally but temporarily left excessively long, for sloped or insulated lines for 
example, the contractor shall take appropriate measures to protect the pipe or other 
materials from damage.) 

M. Provide and install sufficient support and lateral bracing to restrain all equipment and 
piping systems from lateral movement during operation of supported equipment and 
system(s).   
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3.4 FLASHING 

A. Provide flexible flashing and metal counterflashing where piping and ductwork penetrate 
weather or weatherproofed walls, floors, and roofs. 

B. Flash vent and soil pipes projecting 3 inches minimum above finished roof surface with 
lead worked one inch minimum into hub, 8 inches minimum clear on sides with 24 x 24 
inches sheet size.  For pipes through outside walls, turn flanges back into wall and caulk, 
metal counterflash, and seal. 

C. Flash floor drains in floors with topping over finished areas with lead, minimum 10 
inches clear on sides with minimum 48-inch diameter sheet size.  Fasten flashing to floor 
drain clamp device. 

D. Seal floor watertight to adjacent materials. 

E. Adjust storm collars tight to pipe with bolts; caulk around top edge.  Use storm collars 
above roof jacks.  Screw vertical flange section to face of curb. 

3.5 SLEEVES 

A. Set sleeves in position in formwork.  Provide reinforcing around sleeves. 

B. Size sleeves large enough to allow for movement due to expansion and contraction.  
Provide for continuous insulation wrapping. 

C. Extend sleeves through floor four inches above finished floor level.  Caulk sleeves. 

D. Sleeves through walls below grade shall be sized to accept a Link-Seal or similar type 
sealing system. 

E. Where piping, ductwork or conduit penetrates floor, ceiling, or wall, close space between 
pipe or duct and adjacent work with fire stopping insulation and caulk air tight.  Provide 
close fitting metal collar or escutcheon covers, as appropriate, at both sides of 
penetration. 

F. Install chrome plated steel or stainless steel escutcheons at finished surfaces. 
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1.1 HANGER SPACING SCHEDULE 

PIPE SIZE 
(inches) 

MAX. HANGER SPACING 
(feet) 

HANGER ROD 
(inches) 

1/2 to 1-1/4 6.5 3/8 

1-1/2 to 2 10 3/8 

Plastic Pipe (All Sizes) 4 3/8 

C.I. Bell and Spigot  
(or No-Hub) 

5 5/8 

NOTE:  Also support all Cast Iron Bell and Spigot, and No-Hub piping at all joints and 
fittings.  (“Plastic Pipe” refers to PVC, CPVC, PVDF, PP, PPDV, PE, etc.)   

 

 

END OF SECTION 
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SECTION 15090  

PIPING INSULATION 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Piping insulation 

B. Jackets and accessories 

1.2 PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION 

A. Section 15400 – Plumbing Piping and Associated Materials:  Placement of hangers and 
hanger inserts 

1.3 RELATED SECTIONS 

A. Section 15050 – Basic Mechanical Requirements 

B. Section 15400 – Plumbing Piping and Associated Materials  

1.4 REFERENCES 

A. ASTM B209 – Aluminum and Aluminum-Alloy Sheet and Plate 

B. ASTM C177 – Steady-State Heat Flux Measurements and Thermal Transmission 
Properties by Means of the Guarded-Hot-Plate Apparatus 

C. ASTM C195 – Mineral Fiber Thermal Insulation Cement 

D. ASTM C335 – Steady-State Heat Transfer Properties of Horizontal Pipe Insulation 

E. ASTM C449 – Mineral Fiber Hydraulic-setting Thermal 

F. ASTM C518 – Steady-State Heat Flux Measurements and Thermal Transmission 
Properties by Means of the Heat Flow Meter Apparatus 

G. ASTM C533 – Calcium Silicate Block and Pipe Thermal Insulation 

H. ASTM C534 – Preformed Flexible Elastomeric Cellular Thermal Insulation in Sheet and 
Tubular Form 

I. ASTM C547 – Mineral Fiber Preformed Pipe Insulation 

J. ASTM C585 – Inner and Outer Diameters of Rigid Thermal Insulation for Nominal Sizes 
of Pipe and Tubing (NPS System) 

K. ASTM C591 – Rigid Preformed Cellular Urethane Thermal Insulation 
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L. ASTM C610 – Expanded Perlite Block and Pipe Thermal Insulation 

M. ASTM C921 – Properties of Jacketing Materials for Thermal Insulation 

N. ASTM D1056 – Flexible Cellular Materials – Sponge or Expanded Rubber 

O. ASTM D1667 – Flexible Cellular Materials – Vinyl Chloride Polymers and Copolymers 
(Closed Cell Foam) 

P. ASTM D2842 – Water Absorption of Rigid Cellular Plastics 

Q. ASTM E84 – Surface Burning Characteristics of Building Materials 

R. ASTM E96 – Water Vapor Transmission of Materials 

S. NFPA 255 – Surface Burning Characteristics of Building Materials 

T. UL 723 – Surface Burning Characteristics of Building Materials 

1.5 SUBMITTALS 

A. Submit under provisions of Uniform General Conditions and Special Conditions, and 
Section 15050. 

B. Product Data:  Provide product description, list of materials and thickness for each 
service, and locations. 

C. Manufacturer’s Installation Instructions:  Indicate procedures which ensure acceptable 
workmanship and installation standards will be achieved. 

1.6 QUALITY ASSURANCE 

A. Materials: Flame spread / smoke developed rating of 25/50 or less in accordance with 
NFPA 255. 

1.7 QUALIFICATIONS 

A. Applicator:  Company specializing in performing the work of this section with minimum 
three years experience. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect, and handle products to site under provisions of Uniform General 
Conditions, Special Conditions and Section 15050. 

B. Deliver materials to site in original factory packaging, labeled with Manufacturer’s 
identification, including product density and thickness. 

C. Store insulation in original wrapping and protect from weather and construction traffic. 
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D. Protect insulation against dirt, water, chemical, and mechanical damage. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Maintain ambient temperatures and conditions required by Manufacturers of adhesives, 
mastics, and insulation cements. 

B. Maintain temperature during and after installation for minimum period of 24 hours. 

PART 2  - PRODUCTS 

2.1 HOT AND COLD DOMESTIC WATER 

A. All domestic (potable) hot and cold water lines in buildings, including valves, strainers, 
unions, flanges, etc., except where specifically noted to the contrary, shall be insulated.   

B. Potable water piping shall be insulated with 3½ pound per cubic foot density preformed 
fiberglass insulation with a factory applied All Service Jacket, vapor sealing all joints, 
and factory performed fittings with vapor seal.  Where pipe chases are tight, adequate 
provision shall be made at the rough in stage utilizing offset fittings or other means 
(except springing the pipe) to insure that insulation can be applied throughout the length 
of the pipe.   

C. Valves shall be insulated with mitered pipe covering with voids filled with glass fiber 
blanket insulation.  Valves and fittings shall be vapor sealed with a water base asphaltic 
emulsion.  Fittings on concealed insulation shall be built up to the thickness of adjacent 
insulation with glass fiber fitting wrap and shall be finished with Glasfab tape embedded 
in vapor barrier emulsion.  Exposed fitting insulation shall be built up to same thickness 
as adjoining pipe insulation with one coat cement and after drying shall be finished with a 
white vapor seal and canvas jacket secured with “Arabol” adhesive and be suitable for 
painting.   

D. All insulated piping in outdoors locations shall be covered with smooth finished 
aluminum jacketing with ASJ and preformed fitting covers.  Secure in place with 3/4” 
aluminum bands and seals, 3 per 3 foot section of jacketing.  Jacketing to overlap 3” 

E. Seams in jacket shall be placed in the least noticeable locations.  Where seams, joint or 
fittings are rough they shall be covered with an application of insulating cement trowelled 
on smoothly before the canvas is applied with Arabol adhesive.  The canvas must be free 
of wrinkles and have a smooth, neat appearance. 

F. The hot and cold water piping and drain piping under all lavatories shall be insulated. 
Insulation shall be Truebro “Handi Lav-guard” insulation kit, Model #102W with 
accessory #105W for offset tailpiece, if applicable, conforming to ADA article 4.19.4, 
ANSI A117.1, BOCA article P-1203.4, and Texas Accessibility Standards.  Insulation 
shall be as specified or approved equal.  All under sink piping shall be insulated without 
exception. 
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2.2 CONDENSATE DRAIN PIPING 

A. Condensate drain piping from fan and coil units, coil banks, drinking fountain 
refrigeration units, drinking fountain drain piping, and other items of piping or equipment 
subject to condensation forming on the surface shall be insulated with 25/50 rated (flame 
spread/smoke developed), closed cell elastomeric thermal insulation.  Elastomeric 
products shall be supplied in a preslit tubular form with a pressure sensitive adhesive 
system for closure and vapor sealing of the longitudinal joint.  All elastomeric insulating 
products shall be guaranteed not to react with copper piping. 

PART 3  - EXECUTION 

3.1 EXAMINATION 

A. Verify that piping has been tested before applying insulation materials. 

B. Verify that surfaces are clean, foreign material removed, and dry. 

3.2 INSTALLATION 

A. Install materials in accordance with Manufacturer’s instructions. 

B. On exposed piping, locate jacket cover seams in least visible locations, but not higher 
than at the side of the pipe at the “90°” position, with the seam lapped such that the lap is 
directed down. 

C. Insulated dual temperature pipes or cold pipes conveying fluids below ambient 
temperature: 
1. Provide vapor barrier jackets, factory applied or field applied. 
2. Insulate and seal vapor barrier at all fittings, joints, and valves with molded 

insulation of like material and thickness as adjacent pipe. 
3. Finish with glass cloth and vapor barrier adhesive. 
4. PVC fitting covers may be used at the contractor’s option. 
5. Continue insulation through walls, sleeves, pipe hangers, and other pipe 

penetrations. 
6. Insulate entire system including fittings, valves, unions, flanges, strainers, 

flexible connections, pump bodies, and expansion joints. 

D. For insulated pipes conveying fluids above ambient temperature: 
1. Provide standard jackets, with or without vapor barrier, factory applied or field 

applied. 
2. Insulate fittings, joints, and valves with insulation of like material and thickness 

as adjoining pipe. 
3. Finish with glass cloth and adhesive. 
4. PVC fitting covers may be used at the contractor’s option. 
5. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and 

unions at equipment, but bevel and seal ends of insulation. 
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6. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions, 
including those at equipment, but label the insulation to indicate a concealed 
flange or union. 

E. Inserts and Shields: 
1. Application:  Install shields between all hanger and piping insulation contact 

points.  Install inserts on piping 2 inches diameter or larger. 
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts. 
3. Insert Location:  Between support shield and piping and under the finish jacket. 
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as 

adjoining insulation; may be factory fabricated. 
5. Insert Material:  Heavy density insulating material suitable for the planned 

temperature range, and the weight of the pipe. 

F. Finish insulation at supports, protrusions, and interruptions. 

G. All piping, equipment, ductwork, all plenums including metal and masonry construction, 
fans, etc., shall be insulated as indicated on the Drawings, as specified herein, and as 
required for a complete system.  In each case, the insulation shall be equal to that 
specified and materials applied and finished as described in these Specifications. 

H. All insulation shall be applied by mechanics skilled in this particular work and regularly 
engaged in such occupation.  All insulation shall be applied in strict accordance with 
these Specifications and with factory printed recommendations on items not herein 
mentioned. Unsightly, inadequate, or sloppy work will not be acceptable, and all such 
work shall be removed and replaced as many times as necessary to achieve an acceptable 
installation. 

I. All insulation, jacket, adhesives, mastics, sealers, etc., utilized in the fabrication of these 
systems shall meet NFPA 255 for fire resistant ratings (maximum of 25 flame spread and 
50 smoke developed ratings) and shall be approved by the insulation Manufacturer for 
guaranteed performances when incorporated into their insulation system, unless a specific 
product is specified for a specific application, and is stated as an exception to this 
requirement. Certificates to this effect shall be submitted along with Contractor’s 
submittal data for this section of the Specifications.  No material may be used that, when 
tested by the ASTM E84-89 test method, is found to melt, drip or delaminate to such a 
degree that the continuity of the flame front is destroyed, thereby resulting in an 
artificially low flame spread rating, except where noted otherwise.  A statement by the 
Manufacturer in the submittal literature that the material meets the requirements of NFPA 
255 or UL 623 shall be deemed acceptable to meet the requirements of this specification. 

J. All surfaces to be insulated shall be clean and dry before applying the insulation.  All 
sections of molded pipe covering shall be firmly butted together.  Where insulation 
terminates, it shall be neatly beveled and finished.  No insulation shall be applied until 
the pipe, duct, etc., has been pressure tested and found tight.  Piping, flexible 
connections, flanges, valves, strainers, and unions shall be covered unless specifically 
noted otherwise.  Flexible connections on duct, if used, shall not be covered.  All 
materials used shall be fire retardant or nonflammable.  Refer to Section 15050. 
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K. Where vapor barriers are required, the vapor barrier shall be on the outside.  Extreme care 
shall be taken that the vapor barrier is unbroken.  Joints, etc., shall be sealed. Where 
insulation with a vapor barrier terminates, it shall be sealed off with the vapor barrier 
being continuous to the surface being insulated.  Ends shall not be left raw. 

L. Where canvas finish is specified, use Arabol lagging adhesive to prevent mildew in 
securing canvas.  Do not use wheat paste.  In addition, cover all canvas insulation with a 
fire retardant coating. 

M. The handling and installation of all insulation materials shall be performed in strict 
accordance with the Manufacturer’s recommendations. 

3.3 INSULATION SCHEDULE 

 

Piping Type Minimum Insulation Thickness 

Hot and Cold Domestic Water 1” 

Under Sink Domestic Water and Drain (material as specified) 

Condensate Drain Piping ½” 

 

 

END OF SECTION 
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SECTION 15097 

DUCTWORK INSULATION 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Ductwork insulation 

B. Insulation jackets 

1.2 RELATED SECTIONS 

A. Section 15050 – General Mechanical Requirements 

B. Section 15810 – Ductwork 

C. Section 15820 – Ductwork Accessories 

1.3 REFERENCES 

A. TM B209 – Aluminum and Aluminum-Alloy Sheet and Plate 

B. ASTM C518 – Steady-State Heat Flux Measurements and Thermal Transmission 
Properties by Means of the Heat Flow Meter Apparatus 

C. ASTM C553 – Mineral Fiber Blanket and Felt Insulation 

D. ASTM C612 – Mineral Fiber Block and Board Thermal Insulation 

E. ASTM E84 – Surface Burning Characteristics of Building Materials 

F. ASTM E96 – Water Vapor Transmission of Materials 

G. NFPA 255 – Surface Burning Characteristics of Building Materials 

H. SMACNA – HVAC Duct Construction Standards - Metal and Flexible 

I. UL 723 – Surface Burning Characteristics of Building Materials 

1.4 SUBMITTALS 

A. Submit under provisions of the Uniform General Conditions and Special Conditions, and 
Section 15050. 

B. Product Data:  Provide product description, list of materials and thickness for each 
service, and locations. 
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C. Manufacturer's Installation Instructions:  Indicate procedures which ensure acceptable 
workmanship and installation standards will be achieved. 

1.5 QUALITY ASSURANCE 

A. Materials: Flame spread/smoke developed rating of 25/50 in accordance with NFPA 255. 

1.6 QUALIFICATIONS 

A. Applicator:  Company specializing in performing the work of this section with minimum 
three years experience. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products to site under provisions of Uniform General 
Conditions, Special Conditions and Section 15050. 

B. Deliver materials to site in original factory packaging, labeled with Manufacturer's 
density and thickness. 

C. Store insulation in original wrapping and protect from weather and construction traffic. 

D. Protect insulation against dirt, water, chemical, and mechanical damage. 

1.8 ENVIRONMENTAL REQUIREMENTS 

A. Maintain ambient temperatures and conditions required by Manufacturers of adhesives, 
mastics, and insulation cements. 

B. Maintain temperature during and after installation for minimum period of 24 hours. 

PART 2 - PRODUCTS 

2.1 INSULATION 

A. Rigid Board Insulation 
1. Three pound per cubic foot minimum density glass fiber semi-rigid board 

insulation with fiber perpendicular to the surface and with factory applied white 
foil reinforced vapor barrier jacket (ASJ).  Insulation shall be equal to E.O. 
Woods Company "Rigid-Wrap". 

2. The insulation shall be secured to the ducts with mechanical fasteners; 
"Stick-clips", Graham Pins or Speed Clips, and shall be spaced approximately 
12" on center on bottom of duct and where required elsewhere to hold insulation 
securely against the duct as noted in the published recommendations of the 
Insulation Manufacturer. 
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3. After insulation is in place, all joints and seams shall be sealed with Foster 30-35 
white vapor barrier emulsion applied over a 3" wide strip of Duramesh Glass 
Fabric.  All protrusions through the vapor barrier shall be thoroughly sealed. 

4. On ducts that are reinforced with standing seams or angle iron stiffeners 1" and 
over in height, the Contractor shall apply a strip of fiberglass board 1" thick by 
6" wide, sealing same to the other insulation with mastic. 

5. Vapor sealing of joints and seams is not required on hot duct application where 
concealed. 

B. External Wrap Blanket Insulation 
1. Blanket insulation with a thermal conductivity (K) of 0.27 or less similar in 

construction to Owens-Corning Fiberglass Series one and a half pound per cubic 
foot minimum density with foil reinforced Kraft (FRK) vapor barrier facing.  
Insulation shall be wrapped tightly on the ductwork with all circumferential 
joints butted and longitudinal joints overlapped a minimum of 2".  Adhere 
insulation to metal with 4" strips of insulation bonding adhesive at 8" on center.  
On circumferential and longitudinal joints, the 2" flange of the facing shall be 
secured using 9/16" flare door staples applied 6" on center and taped with 4" 
wide fiberglass fabricated cloth tape embedded in Foster 30-35 white vapor 
barrier Emulsion and covered with Foster 30-35 white vapor barrier Emulsion 
until the tape is completely covered.  All pin penetrations or punctures in facing 
shall also be taped. If the project is an existing building retrofit project contractor 
shall seal insulation joints with foil backed tape with woven string stapled in at 
least two places per side, in lieu of fiberglass fabricated cloth with mastic. 

C. Top of ceiling diffusers shall be insulated with 1" Insulation B, exempt if diffuser has 
factory installed insulation. 

D. Flexible round ducts are specified in Section 15810 as factory insulated. 

PART 3 - EXECUTION 

3.1 DUCT DIMENSIONS INDICATED IN THE DRAWINGS ARE NET INSIDE DIMENSIONS 
REQUIRED FOR AIR FLOW.  DUCT CONSTRUCTION SHALL INCREASE DUCT SIZE TO 
ALLOW FOR INSULATION THICKNESS IF NECESSARY TO MAINTAIN INDICATED 
FREE AREA. 

3.2 EXAMINATION 

A. Ductwork shall be tested as specified before applying insulation materials. 

B. Verify that ductwork has been tested before applying insulation materials. 

C. Verify that surfaces are clean, foreign material removed, and dry. 
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3.3 INSTALLATION 

A. Install materials in accordance with Manufacturer's instructions. 

B. Insulated ductwork conveying air below ambient temperature: 
1. Provide insulation with vapor barrier jackets. 
2. Finish all joints and edges of insulating material with tape and vapor barrier 

jacket, sealed vapor tight. 
3. Continue insulation through walls, sleeves, hangers, and other duct penetrations. 
4. Insulate entire system including fittings, joints, flanges, the backs of diffusers, 

flexible connections, and expansion joints. 

C. Insulated ductwork conveying air above ambient temperature: 
1. Provide with or without standard vapor barrier jacket. 
2. Insulate fittings and joints.  Where service access is required, bevel and seal ends 

of insulation. 

D. External Duct Insulation Application: 
1. Secure rigid (not blanket) insulation with vapor barrier with wires and seal jacket 

joints with vapor barrier adhesive or tape to match jacket. 
2. Secure insulation without vapor barrier with staples, tape, or wires. 
3. Install without sag on underside of ductwork.  Use adhesive or mechanical 

fasteners where necessary to prevent sagging. Lift ductwork off trapeze hangers 
and insert spacers. 

4. Seal vapor barrier penetrations by mechanical fasteners with vapor barrier 
adhesive. 

5. Stop and point insulation around access doors and damper operators to allow 
operation without disturbing wrapping. 

E. Duct and Plenum Liner Application: 
1. Adhere insulation with adhesive for 100 percent coverage. 
2. Secure insulation with mechanical liner fasteners.  Refer to SMACNA Standards 

for spacing. 
3. Seal and smooth joints. 
4. Seal liner surface penetrations with adhesive. 

F. All piping, equipment, ductwork, all plenums including metal and masonry construction, 
fans, etc., shall be insulated as indicated on the Drawings, as specified herein, and as 
required for a complete system.  In each case, the insulation shall be equal to that 
specified and materials applied and finished as described in these Specifications. 

G. All insulation shall be applied by mechanics skilled in this particular work and regularly 
engaged in such occupation.  All insulation shall be applied in strict accordance with 
these Specifications and with factory printed recommendations on items not herein 
mentioned.  Unsightly, inadequate, or sloppy work will not be acceptable, and all such 
work shall be removed and replaced to achieve an acceptable installation. 
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H. All insulation, jacket, adhesives, mastics, sealers, etc., utilized in the fabrication of these 
systems shall meet NFPA for fire resistant ratings (maximum of 25 flame spread and 50 
smoke developed ratings) and shall be approved by the insulation Manufacturer for 
guaranteed performances when incorporated into their insulation system, unless a specific 
product is specified for a specific application, and is stated as an exception to this 
requirement.  Certificates to this effect shall be submitted along with Contractor's 
submittal data for this section of the Specifications. 

I. All surfaces to be insulated shall be clean and dry before applying the insulation.  All 
sections of molded pipe covering shall be firmly butted together.  Where an insulation 
covering is applied, it shall lap the adjoining section of insulation by at least three inches 
(3").  Where insulation terminates, it shall be neatly beveled and finished.  No insulation 
shall be applied until the pipe, duct, etc., have been pressure tested and found tight.  
Piping, flexible connections, flanges, valves, strainers, and unions shall be covered unless 
specifically noted otherwise.  Flexible connections on duct shall not be covered. 

J. Where vapor barriers are required, the vapor barrier shall be on the outside.  Extreme care 
shall be taken that the vapor barrier is unbroken.  Joints, etc., shall all be sealed.  Where 
insulation with a vapor barrier terminates, it shall be sealed off with the vapor barrier 
being continuous to the surface being insulated.  Ends shall not be left raw. 

K. Extreme care shall be taken in covering ductwork to insure the duct is not pierced with 
sheet metal screws or other fasteners. 

L. Where canvas finish is specified, use Arabol lagging adhesive to prevent mildew in 
securing canvas.  Do not use wheat paste.  In addition, cover all canvas insulation with a 
fire retardant coating. 

M. The handling and installation of all insulation materials shall be performed in strict 
accordance with the Manufacturer’s recommendations.  

3.4 TOLERANCE 

A. Substituted insulation materials shall provide thermal resistance at least the amount 
specified, or within 10 percent at normal conditions, as materials indicated. 

3.5 DUCT INSULATION SCHEDULE 

A. Insulation type, location and thickness shall be as indicated on the drawings. 

 

END OF SECTION 
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SECTION 15210 

RECIPROCATING AIR COMPRESSORS 

PART 1 - GENERAL 

1.1 WORK  INCLUDES 

A. Reciprocating air compressor 

B. Air receiver and accessories 

C. Pressure Reducing Valves 

D. Water Air separators 

1.2 RELATED WORK 

A. Section 15050 – Basic Mechanical Requirements 

B. Section 15060 – Anchors and Supports 

C. Section 15400 – Plumbing Piping and Associated Materials 

1.3 REFERENCES 

A. Air receivers shall meet requirements of ASME Code for Unfired Pressure Vessels and 
carry ASME approval stamp. 

1.4 SUBMITTALS 

A. Submit Manufacturer’s drawing and data sheets for each component. 

B. Submit inspector's certificate for air receiver for inclusion in Operating and Maintenance 
Manuals. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Ingersoll-Rand 

B. SpeedAire 

C. Substitutions: Under provisions of Uniform General Conditions and Special Conditions, 
and Section 15050 
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2.2 TYPE 

A. Provide a total packaged configuration which shall include a starter, automatic drain 
valve, low oil level switch, an air cooled compressor mounted on a vertical receiver tank, 
and all the necessary controls.  Refer to equipment schedule on drawings for additional 
requirements. 

2.3 COMPRESSOR CONSTRUCTION 

A. Construct compressor unit with cast iron housing and head, heat treated forged steel or 
ductile iron shaft, aluminum alloy connecting rods, aluminum pistons with non-lubricated 
carbon rings, high-strength alloy suction and discharge valves.  Statically and 
dynamically balance rotating parts. 

B. Mount motor and compressor on one piece ribbed cast iron or welded steel base with 
provision for V-belt adjustment. 

2.4 AIR RECEIVER 

A. Provide vertical receiver tank built to ASME regulations for working pressure of 175 psi. 
Flange or screw inlet and outlet connections. 

B. Fittings shall include adjustable pressure regulator, safety valve, pressure gage, drain 
cock, and automatic condensate trap. 

C. Tank Finish:  Hot-dipped galvanized, baked enamel, or powder coat. 

2.5 PRESSURE REDUCING VALVE 

A. Provide pressure reducing station(s) complete with automatic reducing valve and bypass, 
and low pressure side relief valve and gage. 

B. Valve capacity suitable to reduce pressure from 200 psi to 30 psi to be adjustable 
upwards from reduced pressure. 

2.6 CONTROLS 

A. Pressure switch to cut out at 100 psi with minimum differential of 20 psi. 

B. Dual Compressor regulation shall be through lead-lag switch with time delay relay. 

PART 3 - EXECUTION 

3.1 INSTALLATION (Non-portable units) 

A. Install compressor unit on concrete foundation with sole plates and isolators.  Level and 
bolt in place. 
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B. Make air cock and drain connection on horizontal casing. 

C. Install line size gate valve and anti-return valve on compressor discharge. 

D. Install replaceable cartridge type filter silencer of adequate capacity for each compressor. 

E. Place shut-off valve on water inlet to aftercooler.  Pipe drain to floor drain. 

F. Connect condensate drains to nearest floor drain. 

G. Install valved drip connections at low points of piping system. 

H. Install take-offs to outlets from top of main, with shut-off valve after take-off. 

I. Install compressed air couplings, 3/8 inch female speed couplers, and pressure gages 
where outlets are indicated. 

J. Install "T" pieces instead of elbows at changes in direction of piping.  Fit open end of 
each "T" with plug. 

3.2 INSTALLATION (Portable units) 

A. Install compressed air couplings, 3/8 inch female speed couplers, and pressure gages 
where outlets are indicated. 

B. Install "T" pieces instead of elbows at changes in direction of piping.  Fit open end of 
each "T" with plug. 

3.3 PERFORMANCE 

A. Compressors shall operate at scheduled air volume and pressure without oil creep, 
overloading, and within 10 percent of peak efficiency.  Refer to drawings for equipment 
schedule. 

 

END OF SECTION 
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SECTION 15400 

PLUMBING, PIPING AND ASSOCIATED MATERIALS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Pipe and pipe fittings 

B. Valves 

C. Valve Boxes 

D. Unions 

E. Dissimilar Metal Connections 

F. Sanitary waste and vent system 

G. Domestic water supply and distribution system 

H. Water hammer arrestors 

I. Water closets 

J. Urinals 

K. Lavatories 

L. Sinks 

M. Faucets 

N. Hose bibbs 

O. Electric Water Coolers 

P. Electric water heater 

Q. Liquid propane and natural gas supply and distribution system 

R. Compressed air system 

1.2 RELATED SECTIONS 

A. Section 15050 – Basic Mechanical Requirements 

B. Section 15060 – Supports and Anchors 
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C. Section 15090 – Piping Insulation 

D. Section 15210 – Reciprocating Air Compressors 

E. Division 16 – Electrical 

1.3 REFERENCES 

A. AGA – American Gas Association 

B. ANSI B31.2 – Fuel Gas Piping 

C. ANSI B31.4 – Liquid Petroleum Transportation Piping Systems 

D. ANSI/ASHRAE 90.1 – Energy Conservation in New Building Design 

E. ANSI/NFPA 70 – National Electrical Code 

F. ANSI/UL 174 – Household Electric Storage Tank Water Heaters 

G. ANSI/NEMA 250 – Enclosure for Electrical Equipment (1000 Volts Maximum) 

H. ANSI/ASSE 1011 – Hose Connection Vacuum Breakers 

I. ANSI/ASME A112.19.1 – Enameled Cast Iron Plumbing Fixtures 

J. ANSI/ASME A112.19.2 – Vitreous China Plumbing Fixtures 

K. ANSI/ASME A112.19.5 – Trim for Water-Closet Bowls, Tanks, and Urinals 
(Dimensional Standards) 

L. ANSI A112.26.1 – Water Hammer Arrestors 

M. ANSI B31.9 – Building Service Piping 

N. ASME A112.18.1 – Finished and Rough Brass Plumbing Fixture Fittings 

O. ASME B16.18 – Cast Bronze Solder-Joint Pressure fittings 

P. ASME B16.22 – Wrought Copper and Bronze Solder-Joint Pressure Fittings 

Q. ASME B16.26 – Cast Bronze Fittings for Flared Copper Tubes 

R. ASME B16.3 – Malleable Iron Threaded Fittings 

S. ASTM A47 – Ferritic Malleable Iron Castings 

T. ASTM A53 – Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless 

U. ASTM A74 – No-hub Cast Iron Soil Pipe and Fittings 
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V. ASTM A888 – Bell and Spigot Service Weight Cast Iron Soil Pipe and Fittings 

W. ASTM B32 – Solder Metal 

X. ASTM B42 – Seamless Copper Pipe 

Y. ASTM B43 – Seamless Red Brass Pipe 

Z. ASTM B75 – Seamless Copper Tube 

AA. ASTM B88 – Seamless Copper Water Tube 

BB. ASTM B251 – Wrought Seamless Copper and Copper-Alloy Tube 

CC. ASTM B302 – Threadless Copper Pipe (TP) 

DD. ASTM C564 – Rubber Gaskets for Cast Iron Soil Pipe and Fittings 

EE. ASTM D1784 – “Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds”   

FF. ASTM D1785 – Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120 

GG. ASTM D2466 – Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40 

HH. ASTM D2564 – Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and 
Fittings 

II. ASTM D2729 – Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings 

JJ. ASTM D2855 – Making Solvent-Cemented Joints with Poly (Vinyl Chloride) (PVC) 
Pipe and Fittings 

KK. AWWA C651 – Disinfecting Water Mains 

LL. CISPI 301 – Cast Iron Soil Pipe and Fittings for Hubless Cast Iron Sanitary Systems 

MM. CISPI 310 – Joints for Hubless Cast Iron Sanitary Systems 

NN. NFPA 54 – National Fuel Gas Code 

OO. NFPA 58 – Liquefied Petroleum Gas Code 

PP. NSF – National Sanitation Foundation 

QQ. PDI WH-201 – Water Hammer Arrestors 

RR. TCEQ – Texas Commission for Environmental Quality, Water System Regulations 

SS. UPC – Uniform Plumbing Code, latest edition 
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1.4 SUBMITTALS 

A. Submit under provisions of Uniform General Condition and Special Conditions, and 
Section 15050. 

B. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  
Provide Manufacturers catalog information.  Indicate valve data and ratings. 

1.5 QUALITY ASSURANCE 

A. Valves:  Manufacturer’s name and pressure rating marked on valve body. 

B. Piping:  Manufacturer’s name and piping designations clearly stamped on all piping.  
Markings shall also include applicable ASTM Standard and NSF Certification.   

C. Manufacturer’s Installation Instructions: Indicate assembly and support requirements. 

D. Perform Work in accordance with State of Texas Department of Health and Texas 
Commission on Environmental Quality Standards. 

E. Ensure products and installation of specified products are in conformance with 
recommendations and requirements of the following organizations: 
1. National Sanitation Foundation (NSF) 
2. National Electrical Manufacturers’ Association (NEMA) 
3. Underwriters Laboratories (UL) 

1.6 QUALIFICATIONS 

A. Manufacturer:  Company specializing in manufacturing the Products specified in this 
section with minimum three years documented experience. 

B. Installer:  Company specializing in performing the work of this section with minimum of 
three years documented experience.  All work on all plumbing systems shall be 
performed by, or under the direct, full-time supervision of a fully qualified and licensed 
Master Plumber holding a current license issued by the State of Texas. 

1.7 REGULATORY REQUIREMENTS 

A. Perform Work in accordance with the latest editions of the Uniform Plumbing Code, and 
TCEQ and TDH Regulations. 

B. Conform to applicable code for installation of backflow prevention devices. 

C. Conform to NSF, ANSI/NFPA 54, ANSI/NFPA 58, ANSI/NFPA 70, ANSI/UL 174, and 
ANSI/UL 1453, as appropriate, requirements for water heaters. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products to site under provisions of Section 15050. 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

 
Texas Department of Transportation Plumbing, Piping and Associated Materials 
Facilities Management 15400 - 5 
Maintenance Division 

B. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 

C. Provide temporary end caps and closures on valves, piping and fittings.  Maintain in 
place until installation. 

D. Protect piping systems from entry of foreign materials by completing sections of the 
work, temporary covers, and isolating parts of completed system. 

1.1 ENVIRONMENTAL REQUIREMENTS   

E. Do not install or backfill buried piping when bedding is wet or frozen. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS, GENERAL 

A. Each type of product shall be manufactured by the same company.  In other words, all 
lavatories, water closets and urinals shall be the products of the same Manufacturer, and 
all faucets and hose bibbs (except for freezeproof hose bibbs) shall be the products of the 
same Manufacturer. 

2.2 WALL, FLOOR AND CEILING PLATES 

A. Except as otherwise noted, provide C.P. (chrome plated) brass wall plates (escutcheons) 
around all pipes, conduits, etc., passing exposed through walls, floors, or ceilings, in all 
spaces except underfloor and attic spaces.  Plates shall be sized to fit snugly against the 
outside of the pipe or against the insulation on lines which are insulated and positively 
secured to such pipe or insulation.  All equipment closets are classified as finished areas.  
Round and rectangular ducts shall have closure plates (NOT chrome plated) made to fit 
accurately at all penetrations of walls and ceilings. 

2.3 DOMESTIC WATER SUPPLY AND DISTRIBUTION SYSTEMS 

A. All piping of potable domestic water from the water isolation valve up to and including 
all piping within the confines of building walls shall be a part of the domestic water 
piping system.  Domestic water piping material and installation shall be as previously 
described and as specified in the following paragraphs.  

B. Unless otherwise shown on the Drawings, all above grade (and slab) domestic water 
piping shall be fabricated of Type K, hard drawn, copper pipe made of deoxidized copper 
(99.9% pure).  Type K copper pipe shall conform in every detail to ASTM Standard 
Specifications for COPPER WATER TUBE, Serial Designation B-88, and it shall be 
provided in 10 or 20 foot straight lengths.   

C. Unless otherwise shown on the Drawings, all below slab domestic water piping shall be 
fabricated of one continuous length (without joints) of Type K, soft drawn, copper pipe 
made of deoxidized copper (99.9% pure).  Type K copper pipe shall conform in every 
detail to ASTM Standard Specifications for COPPER WATER TUBE, Serial 
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Designation B-88.  Note that if a branch must be made, then it shall be made above the 
slab.  All tubing bends shall be made using a tubing bender designed to bend the size of 
pipe being bent.   

D. Copper pipe may only be joined using non-lead-bearing solder, such as Dunton’s 95-5 
solder (95 percent tin, and 5 percent antimony) manufactured by W. M. Dunton 
Company, or approved equal.  Silver solder consisting of 95 percent tin and 5 percent 
silver is the only acceptable material substitution.  

E. All fittings for four inch (4”) and smaller water lines shall be Streamline Solder Fittings 
manufactured by Streamline Pipe and Fittings Division, Mueller Brass Company, or 
approved equal.  These wrought copper fittings shall be rigid and strong with openings 
machined to an accurate capillary fit for the copper pipe. 

F. The hot and/or cold water supply lines to each and every fixture hereinafter specified 
shall be equipped with stop valves which shall be chromium plated, cartridge type. 

G. All exposed piping and tubing (exceeding 1/4 inch) inside the building shall be chrome 
plated. 

H. Care shall be exercised in fabricating plumbing lines to avoid all cross connections and to 
construct the piping systems in a manner which eliminates the possibility of water 
contamination. The piping systems have been designed in every case to avoid the 
possibility of reverse flow or back siphoning.  Care shall be exercised in constructing 
plumbing lines to make certain that not only the letter, but the spirit, of these safety 
precautions is carried out to the fullest possible extent. 

2.4 VALVES 

A. No solder connected or grooved fitting valves shall be used on this project. 

B. Ball valves shall be constructed with a three piece bronze body, stainless steel ball and 
stem, Teflon seats, packing and gasket, bronze gland follower, adjustable stuffing box, 
steel lever type handle, with plastic operating handle, quarter turn stops, and shall be 
class 150.  Stem extensions shall be furnished for use in insulated lines. 

C. Gate valves shall be constructed with a cast iron body, bonnet, wedge gate and 
handwheel, with a brass alloy stem, cast bronze seat rings, brass packing gland, and non-
asbestos packing.  All gate valves shall be Class 125, flanged bolted bonnet, and have a 
solid wedge gate.   

D. Standard of Quality for Valves: 
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   Manufacturer 

Valve Type Valve Size Milwaukee Nibco Apollo 

Ball Valve for 
shutoff and 

isolation 

*4” and 
smaller 

Domestic Hot & 
Cold Water 

Systems 

BA-300S 
(up to 2”) 

T-595-Y-66 82-140-57 

Gate Valve for 
shutoff and 

isolation 

2” to 4” 
(threaded) 

Water supply 
and distribution 

------ T-617-O ------ 

Gate Valve for 
shutoff and 

isolation 

2” to 8” 
(flanged) 

Water supply 
and distribution 

2885-FP F-617-O ------ 

*Requires extended stem in insulated lines, and in situations noted in the drawings. 

2.5 VALVE BOXES 

A. For each underground valve installed by the Contractor, where indicated in the 
construction plans, the Contractor shall provide and install a valve box in the location(s) 
shown in the plans.  These valve boxes shall be designed to withstand heavy vehicular 
traffic and shall have a locking cast iron cover.  The word “WATER” shall appear on 
each cover.  Valve boxes shall be supported independently from the piping and shall not 
touch the piping.  The boxes shall be installed so that their tops are just flush with or 
slightly above finished grade or paving. 

2.6 UNIONS 

A. Provide and install unions at appropriate points to permit removal of pipe and equipment 
without injury to other parts of the system.  No unions will be required in welded lines or 
lines assembled with solder joint fittings except at equipment items, machinery items and 
other special pieces of apparatus.  Unions in copper lines shall be Class 125 ground joint 
brass unions or Class 150 brass flanges if required by the mating item of equipment.  
Companion flanges on lines at various items of equipment, machines and pieces of 
apparatus shall serve as unions to permit removal of the particular items. 

2.7 DISSIMILAR METAL CONNECTIONS 

A. In all domestic water lines where the material of the pipe is changed from ferrous to 
copper or brass, a dielectric coupling shall be used at the transition.  Unions connecting 
ferrous pipe to copper or brass pipe shall be dielectric type equal to Epco and shall meet 
the following requirements.  All changes in piping material from ferrous to any other 
metal shall be installed with a dielectric union or fitting.   

B. Insulated unions shall have an impervious insulation barrier capable of limiting galvanic 
current to one percent of the short circuit current in a corresponding bimetallic joint.  
When dry, the insulation barrier shall be able to withstand a 600 volt breakdown test.   
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2.8 SANITARY WASTE AND VENT SYSTEM 

A. The sanitary waste system shall be installed as indicated on the Drawings complete with 
all fixtures, drains, traps and required connections.  All fixtures and drains shall be 
properly vented and trapped.  The Contractor shall complete the installation of the 
sanitary drainage system by making approved connections as indicated on the Drawings.  

B. All sanitary waste and vent piping, unless specifically shown to the contrary, shall be 
service weight cast iron soil pipe conforming to ASTM Specifications A-888, hubless 
(“No-Hub”) for eight inch (8”) and smaller, each piece of pipe and each fitting shall have 
the Manufacturer’s mark or name cast into it, from 5 feet outside the building footprint up 
to and including all waste and vent piping inside the building(s).   

C. Clamps for no-hub piping shall conform to CISPI standard 310, and shall be 100 percent 
stainless steel, including the clamp body band, clamp straps, screw tighteners, and the 
bodies of the screw clamps.  The sealing gasket shall be neoprene or EPDM rubber.  All 
hubless clamps used in the project shall be stamped with the CISPI Approval, and shall 
be heavy duty with 4 bands on sizes up to 4” and 6 bands on sizes from 5” to 8”.  Clamps 
shall be “Widebody” clamps as manufactured by Tyler Pipe or approved equal. 

D. At the option of the contractor, bell and spigot piping may be used for sanitary waste.  
The material used shall be Tyler Pipe, “Tyseal” or approved equal, conforming to ASTM 
standard A-74, and shall be stamped with the NSF and UL stamps.  Sealing of the joints 
shall use neoprene gastketing materials and an adhesive lubricant such as manufactured 
by Black Swan, applied as recommended by the Manufacturer. 

2.9 WATER HAMMER ARRESTORS 

A. Acceptable Manufacturers:   
1. Wade 
2. Zurn 
3. Approved equal 

B. Water hammer arrestors shall be installed as shown on the plumbing plans, extending 
connecting piping to above accessible ceilings or behind access panels, and shall be sized 
in accordance with Plumbing and Drainage Institute Standard PDI-WH201.  If the latter 
is proposed, the Contractor shall submit a shop drawing of the complete plumbing plan, 
including all fixtures, and indicate the locations of all water hammer arrestors.   

C. Water hammer arrestors shall be Wade Shokstops of all stainless steel construction with 
welded nested bellows, or approved equal. 

2.10 FIXTURES, GENERAL 

A. The Contractor shall provide vitreous china (unless noted otherwise) plumbing fixtures as 
scheduled and where indicated on the Drawings.  The fixtures shall be free from mars or 
chips and shall be new, first quality and shall be furnished with sufficient supports in 
order to adequately hang each and every unit.  The space between fixtures and masonry 
walls shall be grouted with white silicone grout.  The space between fixtures and 
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gypboard or wood panel walls shall fit flat against the wall surface with no more than 
1/16” gap.  

B. Flush valves shall be as scheduled, and shall be the products of Sloan (Royal model), 
Zurn (Aquaflush model), or approved equal. 

2.11 FITTINGS AND PIPES FOR FIXTURES  

A. All faucets, fittings, supply stops and similar devices shall be of one Manufacturer unless 
otherwise specified.  All water faucets and valve bodies shall be cast brass with a 
minimum copper content of 85%.  They shall contain standardized interchangeable 
operating units (cartridges) constructed of a removable and replaceable unit containing all 
parts subject to wear.  All water faucets shall contain an adjustable internal volume 
control unit.  All exposed parts shall be chromium plated, unless noted otherwise.  

B. All faucets, supplies, stops, and hose bibbs used in this project shall all be products of the 
same Manufacturer.  All faucets, unless noted otherwise, shall be manufactured of solid 
cast brass, and have removable and repairable cartridges. All faucets shall be 
manufactured by Chicago Faucets or approved equal.  

C. Fittings and piping shall be brass and, wherever exposed, shall be polished 
chrome-plated, unless noted otherwise.   

D. Furnish and install all required water, waste, soil and vent connections to all plumbing 
fixtures, together with all fittings, supports, fastening devices, cocks, valves, traps, etc., 
leaving all in complete working order. 

E. Supplies for all lavatories, sinks, and drinking fountains shall be loose key angle stops 
with 1/2” NPT female inlets and shall include wall flanges, and braided stainless steel 
riser hoses. All stops and riser hoses shall be installed under the sink or lavatory, and 
shall be accessible for use.  All components shall be chrome plated, unless noted 
otherwise.  In all cases, all piping, tubing, fittings, and faucets shall be installed using a 
mechanical connection, such as bull-nose, flared, flanged, or threaded fittings.  Fittings 
requiring a friction fit using slip-on or gasketed connections are not acceptable.  

2.12 LAVATORIES 

A. Lavatories shall be as scheduled in the plumbing drawings.   

2.13 WATER CLOSETS 

A. Water closets, carriers, flush valves and seats shall be as scheduled in the plumbing 
drawings.   

2.14 URINALS 

A. Urinals, carriers and flush valves shall be as scheduled in the plumbing drawings. 
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2.15 HOSE BIBBS 

A. Hose bibbs shall be as scheduled in the plumbing drawings.  (NOTE that freezeproof 
hosebibbs may be of a different Manufacturer than that of the other faucets and 
hosebibbs.)   

2.16 ELECTRIC WATER COOLER 

A. Electric water cooler(s) shall be as scheduled in the plumbing drawings. 

2.17 ELECTRIC WATER HEATER 

A. Water heater shall be as scheduled in the drawings. 

B. Heating elements of low watt density Incoloy sheathed, immersion type, designed to be 
individually field replaceable. 

C. Water temperature control adjustable from 90°F to 160°F. 

D. Water heaters shall be supplied and installed with a temperature and pressure relief 
(T&P) valve. A hard drawn, rigid Type K copper drain line from the T&P valve shall be 
installed, and shall be terminated in the location shown in the drawings, a minimum of 2” 
above the lowest overflow point of a sink, mop sink, or floor drain.  The termination of 
the drain shall be installed using a 90° ell fitting, installed in the “down” position directly 
over the receptacle. 

E. All piping connections to the water heater (except for the T&P drain line) shall include a 
dielectric union and an isolation valve.  The cold and hot water piping above the 
dielectric unions shall be electrically bonded with a minimum AWG #8 solid copper 
wire, insulated with green insulation.   

F. All water heaters shall be installed in a drain pan manufactured for that purpose, installed 
with a hard drawn, rigid Type K copper drain line, piped to the same location as the T&P 
drain line, and in the same manner described for the T&P drain line. 

2.18 LIQUID PROPANE and/or NATURAL GAS DISTRIBUTION SYSTEM 

A. The fuel gas system(s) shall be installed using the materials and methods as specified 
herein and in the following paragraphs.  

B. Gas Cutoffs:  Shall be as required by the Gas Company and the Uniform Plumbing Code. 
 Where requirements differ, the higher quality or greater quantity shall govern.   
1. Main service entrance to building valve shall be a threaded iron body, lubricated 

plug valve as manufactured by Nordstrom, Figure 142, 200psi CWP, or approved 
equal.   

2. Gas cutoff valves shall be provided for each gas burning appliance.  This valve 
shall be a lever operated, threaded brass, valve as manufactured by Conbraco 
Valve Company, Series 50, or approved equal. 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

 
Texas Department of Transportation Plumbing, Piping and Associated Materials 
Facilities Management 15400 - 11 
Maintenance Division 

C. Fuel Gas Piping: 
1. All pipe used for the fabrication of fuel gas piping systems shall be Schedule 40 

black steel pipe which conforms in every detail to Standard Specifications for 
WELDED AND SEAMLESS STEEL PIPE, ASTM Designation A53, Type E or 
S.   

2. Unless otherwise specifically required, all steel pipe provided for fuel gas piping 
systems shall be provided with plain ends and assembled with weld fittings on all 
pipe 2-1/2” and larger.  All piping 2” and smaller shall be threaded.  No pipe 
smaller than 3/4” shall be used. From the emergency shutoff valve to the outlets 
the pipe shall be assembled with threaded fittings provided all joints are exposed 
or within the confines of the laboratory furniture. 

3. Note that galvanized, brass, and copper piping and fittings are PROHIBITED for 
use in fuel gas service for this project.   

D. Fittings:  All threaded pattern fittings shall be Class 150 malleable iron fittings of Crane 
Company or Walworth Company manufacture (300 lb. for unions).  Change of pipe size 
shall be by bell reducer.  Reducing bushings are prohibited. 

E. Dirt Legs:  At all connections of fuel gas piping to equipment or other points of use, a dirt 
leg shall be provided.  Each dirt leg shall be sized no smaller than the fuel gas piping to 
which they are connected.  The dirt legs shall be installed vertically at a change in pipe 
direction where the leg will be lower than the connected piping, and shall be no less than 
6 inches long, unless noted otherwise.  The dirt legs shall be installed with a pipe cap at 
the bottom of the leg to facilitate cleaning of the leg. 

F. Protective Coating: 
1. Fuel gas piping systems installed underground shall utilize pipe which has been 

factory coated with Scotchkote protective resin No. 212.  All materials, surface 
preparation, application and testing shall conform to Federal Specification 
L-C-530 B-Type 2, dated June 4, 1970.  This coating shall be applied by A&A 
Coating Company, Lone Star, Texas, or approved equal. 

2. Underground welded joints and fittings shall be coated with Scotchkote No. 306 
epoxy resin and taped with vinyl Scotchwrap-50 brand tape.  Flanged joints shall 
be given two coats of Koppers Company No. 300M Catalyzed Coal Tar Epoxy. 

3. Under no circumstances shall any backfilling operations begin until these pipe 
protection operations have been completed, tested, and inspected. 

2.19 COMPRESSED AIR DISTRIBUTION SYSTEM 

A. All pipe used for the fabrication of compressed air piping systems shall be Schedule 40 
galvanized steel pipe which conforms in every detail to Standard Specifications for 
WELDED AND SEAMLESS STEEL PIPE, ASTM Designation A53, Type E or S.  
Unless otherwise specifically required, all galvanized steel pipe provided for compressed 
air piping systems shall be provided with threaded ends and assembled with flanged 
fittings on all pipe 2-1/2” and larger. All piping 2” and smaller shall be threaded.  No 
pipe smaller than 3/4” shall be used. From the shutoff valve to the outlets the pipe shall 
be assembled with threaded fittings. 
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B. Air Cutoffs shall be installed at the compressor discharge (or connection, for portable 
compressors), and at each point of use.  Where requirements differ, the greater quality or 
quantity shall govern.  The cutoff shall consist of a ball valve, and the operation of the 
handle shall not interfere with use of the tap, or the operation of the equipment.  In most 
cases the ball valve shall be installed in a vertical position. 

C. All points of use not shown in the drawings to be connected directly to equipment shall 
be installed not only with an “air cutoff” as described above, but also a quick disconnect 
air connection. 

D. All threaded pattern fittings shall be Class 150 galvanized malleable iron fittings 
equivalent to those manufactured by Crane Company or Walworth Company (300 lb. for 
unions). Change of pipe size shall be by bell reducer.  Reducing bushings are prohibited. 

E. At all taps or connections of compressed air supply piping to equipment or other points of 
use shall be made in the vertical upward direction.  This is intended to allow for the 
draining of water or condensation away from the point of use.   

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that walls and floor finishes are prepared and ready for installation of fixtures. 

3.2 PREPARATION 

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe. 

B. Remove scale and dirt, on inside and outside, before assembly. 

C. Prepare piping connections to equipment with flanges or unions. 

D. Coordinate cutting and forming of floor construction to receive plumbing fixture rough-
ins to required elevations. 

E. Rough-in fixture piping connections in accordance with minimum sizes indicated in 
fixture rough-in schedule for particular fixtures. 

3.3 INSTALLATION 

A. Provide non-conducting dielectric connections wherever joining piping of dissimilar 
metals.  All such fittings and/or unions shall comply with the requirements listed in Part 2 
of this section, as well as any special requirements listed in the drawings. 

B. Install isolation valves and unions at each piece of equipment, such as water heater, etc., 
and in such a manner to allow for ease of removal of the equipment. 

C. Route piping in an orderly manner and maintain gradient. 
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D. Install piping to conserve building space and not interfere with use of space.  All piping 
shall be installed against the building construction, and shall not be installed in such a 
manner to interfere with the free movement of personnel within the space.  Installation of 
piping shall not interfere with the ability of personnel to service and maintain equipment 
and systems within the space. 

E. Group piping whenever practical at common elevations. 

F. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment. 

G. Provide clearance for installation of insulation and access to valves and fittings. 

H. Provide access where water hammer arrestors, valves and fittings are not exposed.  
Coordinate access door location with architectural features. 

I. Establish elevations of buried piping outside the building to ensure a minimum of cover.  
Refer to details, if any, in the drawings. 

J. Install valves with stems upright or horizontal, not inverted. 

K. Threaded piping shall have pipe dope applied to the threads of the piping prior to 
assembly. The acceptable pipe dope shall be graphite or Teflon based paste (no lead 
solder is allowed in any part of this project) or a minimum of three layers of Teflon tape.  
Note that it is not acceptable to use excessive amounts of pipe dope to seal leaky pipe 
fittings, nor is it acceptable to use materials other than acceptable pipe dope materials to 
seal pipe fittings. 

L. Install in accordance with Manufacturer’s instructions. 

M. Extend cleanouts to finished floor or wall surface. Lubricate threaded cleanout plugs with 
a mixture of graphite and linseed oil.  Ensure clearance at cleanout for rodding of 
drainage system. 

N. Install water hammer arrestors complete with accessible isolation valve. 

O. Lead:  It is forbidden that lead in any form be used in any water system other than waste. 
 If lead is used in the fabrication or installation of any water system other than waste, then 
ALL of the installed equipment and material, which may have come in contact with the 
lead, shall be marked with bright red or orange spray paint, and shall be removed from 
the project site.  The system(s) shall then be restored and reinstalled using ALL NEW 
MATERIALS.  

P. Furnish and install all labor, materials, equipment, tools and services and perform all 
operations required in connection with or properly incidental to the installation of 
complete plumbing fixtures, as indicated on the Drawings, reasonably implied therefrom, 
or as specified herein, unless specifically excluded. 
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Q. Plumbing fixtures shall be supplied, set and connected as listed herein and as shown on 
the Drawings.  Fixtures shall be protected from damage during construction, and shall be 
thoroughly cleaned of all tape and adhesives prior to final acceptance.  

R. Coordinate special mounting heights of plumbing fixtures with architectural details of 
each toilet area. 

S. Install each fixture with trap, easily removable for servicing and cleaning.  The 
installation of multiple traps in-line is prohibited. 

T. Install components level and plumb, except for piping requiring a slope. 

U. Install and secure all fixtures in place with specified wall carriers and bolts. 

V. Solidly attach floor mounted water closets to floor with lag screws.  Flashing is not 
intended to hold fixture in place.  Wall mounted water closets shall be mounted securely 
to carrier with long studs, washers and nuts.   

W. Install ADA (mobility impaired accessible) water closets with flush valve operating 
handle, or pushbutton, oriented toward the latch side of the partition door, or toward the 
more open side of the water closet enclosure, whichever is more accessible for operation. 

X. Install water heaters per Manufacturer’s instructions and as detailed on drawings.  Set initial 
temperature at 110°F. 

3.4 ERECTION TOLERANCES 

A. Establish invert elevations, slopes for drainage to 1/8 inch per foot (one percent) 
minimum for all piping systems except for waste water piping.  Install waste water piping 
with 1/4 inch per foot (two percent) minimum gradient.  Maintain gradients through each 
joint of pipe and throughout system.  All other dimensions shall be installed within 1/4 
inch, unless noted otherwise. 

3.5 ALLOWABLE BENDS 

A. Unless specifically allowed in the pipe Manufacturer’s design criteria, deflections of the 
pipe will not be allowed at couplings.  An allowable radius for pipe sections may be 
determined from the pipe Manufacturer, and shall be submitted for approval by the 
Owner prior to installation. 

B. Bends in soft drawn copper piping shall be made using a tubing bender designed for the 
purpose of bending the size of pipe being installed.   

3.6 DOMESTIC WATER PIPING SYSTEMS 

A. All piping shall have reducing fittings used for reducing or increasing where any change 
in the pipe sizes occurs.  No bushing of any nature shall be allowed in any piping. 
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B. All exposed chrome plated, polished or enameled connections from fixtures shall be 
installed with special care, showing no tool marks or threads at fittings, and supported 
where appropriate by neat racks or hangers with round head screws of same material and 
finish. 

C. Wade Shokstop, or approved equal, sealed air chambers shall be provided in all water 
branches to fixtures, sized in accordance with Manufacturer’s recommendations, 
concealed, accessible, and located so as to protect each group of plumbing fixtures.  
Equal products of other Manufacturers will be considered for approval. 

D. The fabrication of copper pipe and fittings shall in every detail conform to the 
recommendations and instructions of the fitting Manufacturer.  The tools used shall be 
the tools adapted to that specific purpose. 

E. Piping to flush valves shall be firmly secured to prevent movement when operating the 
valves. 

F. Refer to other parts of this Section for other information concerning installation of 
piping. 

3.7 TESTING OF ALL POTABLE WATER SYSTEMS 

A. All water piping systems shall be tested.  In the event a piping system is to be insulated or 
concealed, the piping system shall be flushed and these tests shall be satisfactorily 
completed before any insulation is applied or the piping system is concealed.  Buried 
piping systems shall be flushed, tested and disinfected prior to the backfill and covering 
of any of the piping.  In the event that the trenches are backfilled prior to the witnessed 
(by the Owners Construction Inspector, or designate) completion of the testing, flushing 
and sterilization of the piping system, then the Contractor shall expose the piping and 
discard all backfill materials in an acceptable manner, and complete the specified 
procedure.  The backfill of the piping trenches shall then be completed as specified. 

B. The procedure of these tests shall consist of subjecting a piping system to the hydrostatic 
pressure listed at the end of this Section, (or 150 percent of maximum working pressure, 
if a working pressure is specified, whichever is less) for the period indicated in the table.  
During this test period, all pipe, fittings and accessories in the particular piping system 
which is being tested shall be carefully inspected.  If leaks are detected, such leaks shall 
be stopped by means designated by the Owner’s duly authorized representative and the 
hydrostatic test shall again be applied.  This procedure shall be repeated until, for the 
entire test period, no leaks can be found while the system being tested is subjected to the 
pressure mentioned above.  Note that the “detection of leaks” shall include a drop in test 
pressure of 5 pounds per square inch (a minimum of 3 percent of test pressure) or more. 

C. Wherever conditions permit, each piping system shall thereafter be subjected to its 
normal operating pressure and temperature for a period of no less than five (5) days.  
During that period, it shall be carefully observed.  The piping systems must demonstrate 
the propriety of their installation by remaining absolutely tight and without leaks during 
this period. 
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3.8 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM 

A. Water for flushing, testing, and disinfection of potable domestic water piping systems 
will be furnished by the Contractor.  The Contractor shall furnish all labor, equipment, 
and materials necessary to complete the system disinfection procedures specified herein.  

B. Prior to starting work, verify system is complete, tested, flushed and clean. 

C. Ensure pH of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or 
soda ash) or acid (hydrochloric). 

D. Inject disinfectant (liquid chlorine conforming with U.S. Army Specification No. 4-1, 
calcium hypochlorite, or chlorinated lime conforming with the requirements of Federal 
Specification O-C-114), throughout system to obtain 50 to 80 mg/L residual Chlorine at 
all outlets or taps. 

E. Bleed water from outlets to ensure distribution and test for disinfectant residual at a 
minimum of 15 percent of outlets. 

F. Maintain disinfectant in system for 24 hours. 

G. If final disinfectant residual tests less than 25 mg/L residual Chlorine, repeat treatment. 

H. Flush disinfectant from system until the residual Chlorine is equal to that of incoming 
water or a maximum of 1.0 mg/L. 

I. Take samples no sooner than 24 hours after flushing, from a minimum of 10 percent of 
outlets and from water entry, and analyze in accordance with AWWA C651. 

J. The sterilization process shall be conducted as required by the Health Department of the 
local county, and the specifications above, and upon completion of the process, the 
Contractor shall contact the Health Department to test and certify the cleanliness of the 
water piping system. The Contractor shall pay all costs and charges, if any, incidental to 
this test and certification as a part of this project. 

3.9 INSTALLATION OF SANITARY WASTE  PIPING 

A. Install in strict accordance with Manufacturer’s recommendations. 

B. Lubricate cleanout plugs with mixture of graphite and linseed oil.  Prior to substantial 
completion remove cleanout plugs, relubricate and reinstall using only enough force to 
ensure a leakproof joint. 

C. Slope drainage lines minimum 1/4” per foot, 1/2” per foot maximum for waste lines. 

D. Install exterior cleanouts at grade and set in concrete pad as detailed on drawings. 

E. Flush piping clean with water after installation. 
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3.10 FABRICATION METHODS FOR SEWAGE AND DRAINAGE PIPE LINES 

A. Complete the installation of all sewer drains and piping promptly after excavating, 
chasing or cutting for same has been done so as to keep the openings for such piping 
open as short a time as possible.  No piping shall, however, be permanently closed up, 
furred in or covered before the testing and inspection of same by the authority(ies) having 
jurisdiction.  

B. Waste pipes shall be sized to conform to the sizes indicated on the Drawings.  Under no 
circumstances shall any drain line be smaller than two inches.  The waste pipes from 
water closets shall not be smaller than four inches. 

C. The drilling and tapping of soil or waste lines is prohibited. 

D. Vent pipes shall be of same material as drainage piping.   

E. All vent lines shall be so constructed that they cannot be used for waste or soil lines. 

F. No fixture shall be double trapped. 

G. All connections for wall mounted water closets and waste piping shall be made with an 
appropriate cast iron closet carrier and seal as recommended by the carrier Manufacturer. 

3.11 TESTING SANITARY WASTE SYSTEMS 

A. After the vertical lines of soil pipe, waste, and other parts of the sanitary system have 
been set, all outlets shall be temporarily “plugged up”, except as are required for testing 
as described herein.  The piping shall be tested to the pressure and time listed in the table 
at the end of this section. The pipes shall be filled with water to a verifiable and visible 
level as described above and be allowed to remain so for the test period indicated in the 
table at the end of this section.  If, end of the test period, the level of the water has been 
lowered by leakage, the leaks shall be found and repaired, and the water level shall again 
be raised to the level described, and the test repeated until, after the test period, there 
shall be no perceptible lowering of the water level in the system being tested.   

B. Should the completion of these tests leave any reasonable doubt relative to the integrity 
of the installation, additional tests or measures shall be performed to demonstrate the 
reliability of these systems to the complete satisfaction of the Owner’s duly authorized 
representative.  Such tests shall be conducted and completed before any joints in 
plumbing are concealed or made inaccessible. 

C. After all testing operations have been completed, all waste and vent lines shall be flushed 
with clean water. 

3.12 INTERFACE WITH OTHER PRODUCTS 

A. Review millwork shop drawings. Confirm location and size of fixtures and openings 
before rough-in and installation. 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

 
Texas Department of Transportation Plumbing, Piping and Associated Materials 
Facilities Management 15400 - 18 
Maintenance Division 

3.13 ADJUSTING 

A. Adjust work under provisions of Section 15050. 

B. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or 
overflow. 

3.14 CLEANING 

A. Clean work under provisions of Section 15050. 

B. At completion clean plumbing fixtures and equipment. 

3.15 PROTECTION OF FINISHED WORK 

A. Protect finished Work under provisions of Section 15050. 

B. Do not permit any use of fixtures during construction, until after Substantial Completion 
has been announced by Owner. 

3.16 FIXTURE HEIGHTS (All heights are “above finished floor” unless noted otherwise.  All heights 
listed shall be used, unless noted otherwise in 1) Architectural, or 2) Plumbing, Plans.)   

A. Tolerances:  Note that all heights listed herein are intended to allow a tolerance of ±1/2”, 
unless a specific range is given. 

B. Water-Closet 
1. Standard: nominal 14 inches to top of bowl rim 
2. Accessible: 17 to 19 inches to top of installed elevation of seat. 

C. Urinal 
1. Standard: 25 inches to bowl rim 
2. Accessible: 17 inches to bowl rim, and shall project a minimum of 14 inches 

from wall. 

D. Lavatory (All installations):  32 inches to top of basin rim. 

E. Hose Bibb (All installations):  18 inches A.F.F. (above final grade, if no floor) to center 
of outlet of hose bibb. 

3.17 FUEL GAS DISTRIBUTION SYSTEM FABRICATION METHODS 

A. All interior fuel gas piping shall, wherever possible, be installed so as to grade back 
toward the building entrance. 

B. All piping shall be securely fastened in place in such a manner as to maintain its grading. 
Under no circumstances shall any gas piping be used to support any weight other than its 
own weight. 
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C. The general arrangement of all fuel gas piping shall be such that the number of threaded 
joints involved is reduced to an absolute minimum.  If obstructions are encountered, pipe 
shall not be bent to avoid such obstructions.  Welding fittings shall be used for this 
purpose in the case of welded lines, and if threaded lines are involved, threaded fittings 
shall be used.  Wherever fuel gas pipes run through outside brick, stone, or other walls, 
the opening around the pipe shall be securely and rigidly sealed with a resilient seal.  Fuel 
gas pipe sizes shall be at least one pipe size larger than the inlet of the gas appliance 
which they supply. No bushings shall be used in the installation of the system.  If pipe 
sizes must be changed, then only bell reducers may be used. 

D. Fuel gas piping shall be thoroughly tested after installation.  The procedure of these tests 
shall consist of subjecting a piping system to a pneumatic (air) pressure as listed in the 
table at the end of this section. The length of the test shall be as given in the table.  
During this test period, all pipe, fittings and accessories in the piping system which is 
being tested shall be carefully inspected with a soapy leak testing fluid.  If leaks are 
detected, such leaks shall be stopped by means designated by the Owner’s duly 
authorized representative and the test shall again be applied.  This procedure shall be 
repeated until, for an entire twenty-four hour period, no leaks can be found while the 
system being tested is subjected to the pressure mentioned above.  Note that the 
“detection of leaks” shall include a drop in test pressure of 5 pounds per square inch or 
more. 

3.18 COMPRESSED AIR DISTRIBUTION SYSTEM FABRICATION METHODS 

A. All interior compressed air piping shall, wherever possible, be installed so as to grade 
back toward the compressed air tank. 

B. All air piping shall be securely fastened in place in such a manner as to maintain its 
grading. Under no circumstances shall any piping be used to support any weight other 
than its own weight. 

C. The general arrangement of all air piping shall be such that the number of joints installed 
is reduced to an absolute minimum.  If obstructions are encountered, pipe shall not be 
bent to avoid such obstructions.  Welding fittings shall be used for this purpose in the 
case of welded lines, and if threaded lines are involved, screwed fittings shall be used.  
Wherever pipes run through exterior brick, stone, or other walls, the opening around the 
pipe shall be securely and rigidly sealed.  No bushings shall be used in the installation of 
the system.  If pipe sizes must be changed, then only bell reducers may be used. 

D. Compressed air piping shall be thoroughly tested after installation.  The procedure of 
these tests shall consist of subjecting a piping system to the pneumatic (air) pressure 
indicated in the table at the end of this Section for the test period indicated.  During this 
test period, all pipe, fittings and accessories in the particular piping system which is being 
tested shall be carefully inspected.  If leaks are detected, such leaks shall be stopped by 
means designated by the Owner’s duly authorized representative and the test shall again 
be applied. This procedure shall be repeated until, for an entire twenty-four hour period, 
no leaks can be found while the system being tested is subjected to the pressure 
mentioned above.  Note that the “detection of leaks” shall include a drop in test pressure 
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of 5 pounds per square inch or more.  If there is a significant change in ambient 
temperature from the beginning to the end of the test, then this shall be considered if 
there is a significant drop in pressure.  At the discretion of the State’s representative, the 
test may be repeated.   

E. Wherever conditions permit, the piping system shall thereafter be subjected to its normal 
operating pressure and temperature for a period of no less than five (5) days.  During that 
period, it shall be carefully observed.  The piping systems must demonstrate the propriety 
of their installation by remaining absolutely tight and without leaks during this period. 

3.19 TESTING 

A. All piping systems shall be tested at pressures appropriate to their service.  The following 
test pressures and periods of test shall be used, unless noted otherwise.  If lesser pressures 
or test periods are specified, then the pressures and periods listed below shall prevail: 

 

Piping System Test Pressure Test Period 

Water 100 psig 1 hour 

Sanitary Sewer & Vent 10 ft of head 1 hour 

Fuel Gas 10 psig 1 hour 

Compressed Air 150 psig 1 hour 

 

 

END OF SECTION 
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SECTION 15490 
CLOSED LOOP WATER RECYCLING SYSTEM 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Closed Loop Water Recirculation System 

B. Pressure Washer 

1.2 RELATED SECTIONS 

A. Section 15010 – Basic Mechanical Requirements 

B. Section 15140 – Supports and Anchors 

C. Section 15260 – Piping Insulation. 

D. Section 15400 – Plumbing Piping and Associated Materials 

E. Division 16 – Electrical. 

1.3 REFERENCES 

A. ANSI/NFPA 70 – National Electrical Code 

B. ANSI B31.9 – Building Service Piping 

C. ASTM A53 – Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless 

D. ASTM B32 – Solder Metal 

E. ASTM B42 – Seamless Copper Pipe 

F. ASTM B43 – Seamless Red Brass Pipe 

G. ASTM B75 – Seamless Copper Tube 

H. ASTM B88 – Seamless Copper Water Tube 

I. ASTM B251 – Wrought Seamless Copper and Copper-Alloy Tube 

J. ASTM B302 – Threadless Copper Pipe (TP) 

K. ASTM D1784 – “Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds."   

L. ASTM D1785 – Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120. 

M. ASTM D2466 – Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40. 

N. ASTM D2564 – Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and Fittings. 

O. ASTM D2729 – Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings. 

P. ASTM D2855 – Making Solvent-Cemented Joints with Poly (Vinyl Chloride) (PVC) Pipe and 
Fittings. 

Q. NSF – National Sanitation Foundation 

R. TCEQ – Texas Commission for Environmental Quality, Water System Regulations 
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S. TDH – Texas Department of Health 

T. IBC – International Building Code, latest edition 

U. UMC – Uniform Mechanical Code, latest edition 

V. UPC – Uniform Plumbing Code, latest edition 

1.4 SUBMITTALS 

A. Submit under provisions of UGC and Special Conditions. 

B. Product Data: Provide data on capacities, ratings, manufacturer’s recommended clearances, 
dimensions, and construction.  Provide manufacturers catalog information on all components and 
their operation and maintenance. 

1.5 QUALITY ASSURANCE 

A. Manufacturer's Installation Instructions: Indicate assembly and support requirements. 

B. Ensure products and installation of specified products are in conformance with recommendations 
and requirements of the following organizations: 

1. National Electrical Manufacturers' Association (NEMA). 

2. National Sanitation Foundation (NSF). 

3. Underwriters Laboratories (UL). 

1.6 QUALIFICATIONS 

A. Manufacturer:  Company specializing in manufacturing the Products specified in this section with 
minimum three years documented experience. 

B. Installer:  Shall be certified and approved for marketing, installation and servicing of the system 
by the system manufacturer.  Documentation of this certification shall be submitted for approval. 

1.7 REGULATORY REQUIREMENTS 

A. Perform Work in accordance with the following: Uniform Plumbing Code, Uniform Mechanical 
Code, TCEQ and TDH Regulations. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products to site under provisions of Section 15010. 

B. Provide temporary end caps and closures on all piping and fittings.  Maintain in place until 
installation. 

1.9 WARRANTY 

A. Contractor shall provide one-year warranty on all materials and workmanship, including a 
monthly onsite check of the operation of the system.   
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1.10 SUPPLY OF CONSUMABLES 

A. Contractor shall provide a one year supply of all consumables, provided on a monthly basis 
beginning with the date of project substantial completion.   

PART 2 - PRODUCTS 

2.1 WATER RECYCLING SYSTEM, GENERAL 

A. Equipment capacities and options shall be as scheduled, or as specified herein, whichever is 
greater. 

B. In some cases it may not be possible to describe in adequate detail the exact installation of a 
feature or equipment. In those instances, the Contractor shall solicit the guidance and direction 
of the Engineer, whose decision will be final. 

C. The system as installed shall be complete in every respect, ready for operation at the 
completion of the installation. 

D. System as installed shall be weather tight, capable of reliable operation without the need for a 
weather proof enclosure.  All protection required for system components shall be included in 
the construction of the system. 

E. Complete system shall not exceed a footprint of 24 feet by 16 feet and shall not exceed a height 
of 10 feet, unless a larger size is approved. 

F. The system shall include the aeration of the Washbay separation pit using an air pump.   

G. The system shall include a compressor for control air as well as any other system air 
requirements that are necessary for a complete and operational plant.   

H. All water piping shall be schedule 80 PVC and shall be installed in a neat and organized 
manner, secured to the floor using Unistrut and pipe clamps.   

2.2 WATER RECYCLING SYSTEM MANUFACTURER  

A. Water Maze Water Treatment Systems 

B. Approved equal. 

2.3 CAPACITY 

A. Unit shall have the ability to process a minimum of 5 gallons of untreated water per minute, 
and process water with an oil content of up to 5 percent and total suspended solids (TSS) of 
10,000ppm (1%).   

2.4 WATER TREATMENT 

A. Unit shall include an oil and grease separator, and a sediment separator.  Separation may be 
performed in a single unit. 

B. System shall include a process of adding bioremediation material to the water as a means of 
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purifying the recirculated water.  The bioremediation materials shall be intrinsically safe and 
shall not require special handling.   

C. The system shall include the ability to aerate the water in the washbay collection pit, in 
addition to providing aeration for the process.   

D. The final water shall be treated with ozone to reduce and eliminate the carryover of any 
bioremediation materials.   

E. All internal and external parts shall be resistant to corrosion. 

F. Separator shall have the capability to place the waste oil and grease in an owner provided 55 
gallon drum. 

G. Separator shall have continuous solids separation and filtration system(s). 

2.5 WATER FILTRATION 

A. Water submitted for reuse shall contain no greater than 50 micron particle size of solids.  
System may automatically purge solids to the washbay separation pit.   

2.6 WATER STORAGE 

A. System shall include a minimum of 500 gallons of water storage capacity to allow for surges in 
water flow.  Storage tank shall include a drain valve and hose for draining stored water. 

2.7 PUMPS 

A. System shall include the ability to pump raw water from a 5 foot deep sump (indicated in the 
drawings). 

B. System shall include all pumping capacity required by the system for supply of stored water to 
the specified pressure water at maximum required flow capacity. 

2.8 COMPRESSED AND AERATION AIR 

A. The system shall include an air compressor to supply control air for the system.  The 
compressor shall be commercial quality, capable of continuous as well as repeated start/stop 
operation.   

B. The system shall include an air pump or compressor capable of supplying air to the system and 
to the washbay collection pit for aeration, including all necessary piping, hoses and air 
dispersion devices.   

C. The compressed air and aeration air requirements may be combined into one large air 
compressor capable of a minimum continuous 9 cfm supply of compressed air at 90 psig.  If 
one compressor is supplied, then it shall be a minimum 3 horsepower, vertical unit, with a 
minimum 60 gallon tank. Electrical voltage rating shall be 240V, 1-phase, 60 hertz.  

2.9 BLOWDOWN SYSTEM 

A. The system shall include automatic controls and piping to blow down an adjustable amount of 
processed water.  The purpose of the blow down shall be to limit the amount of contaminants 
in the recycled water.  The water shall flow to a drain provided in the equipment room.   
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B. The system shall include automatic controls and piping to blow down an adjustable amount of 
processed water.  The purpose of the blow down shall be to limit the amount of contaminants 
building in the recycled water.  The water shall flow to a water evaporator.   

2.10 WATER EVAPORATOR 

A. The wastewater evaporator shall have a capacity of 10 to 15 gallons per hour.  The fuel source 
shall be diesel at a rate of 200,000 BTU per hour and have a power requirement of 8 amps, 120 
volt AC.   

B. The unit has a tank capacity of 70 gallons, requires 4 cfm of compressed air, and has a 6” 
stainless steel stack that shall be extended through the roof with a type “L” vent and terminated 
with a weatherproof cap.   

C. The following options shall be included. 
1. Stainless steel evaporation tank.   
2. Automatic fill.   

2.11 OPERATING CONTROLS 

A. The turnkey system shall include complete controls for the automatic operation of all 
components to operate as an integrated system.  Controls shall be analog, and shall require no 
special programming.  A control panel shall be included, and shall have the following features 
as a minimum: 

1. Selective switches for manual and automatic pump operation, as well as an “off” position 
(“H-O-A” switches). 

2. Yellow and red indicator lights for low and high level alarms for all open vessels and 
basins. 

3. Complete labeling with easily understood descriptions for all features. 

4. Automatic operation with no operator intervention required.   

5. A complete schematic for operation and troubleshooting. 

2.12 WATER RECYCLING SYSTEM POWER REQUIREMENTS 

A. Refer to recycle equipment schedules. If an alternate manufacturer and system are accepted, the 
contractor shall provide properly sized and protected circuits necessary to power the equipment 
provided. 

B. System shall include all NEC required electrical protection for each powered device. 

2.13 PRESSURE WASHER   

A. A pressure washer shall be provided under this contract.  The pressure washer shall comply 
with the following.   

B. Manufacturer: 

1. Alkota Model # 418X4 (208/230V, 1ph) 

2. Landa Model #HOT4-20024G (208V, 1ph) 
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3. Hotsy Model # 950SS-208 (208V, 1ph) 

4. approved equal.   

C. The unit shall have a factory manufactured water heater and integral pressure booster.  The 
water heater shall heat the water to a minimum of 100°F (adjustable), using diesel oil for fuel, 
minimum 12 gallon fuel tank.   

D. A 5.0 horsepower pressure booster pump shall increase the water pressure to a minimum 
pressure of 1800 psig.  Water flow shall be minimum 4.0 gpm.   

E. The system shall include a minimum of 70 feet (unless noted otherwise on drawings) of 
pressure rated hose rated for an operating pressure of 3000 psig, a trigger operated wash 
“wand” and atomizing pressure nozzle.  

F. The system shall include a chemical feeder for the precise blending of detergents.   

G. Refer to equipment schedule on drawings for additional requirements, if any.   

2.14 WARRANTY 

A. The Contractor shall provide an unconditional one year warranty from the date of substantial 
completion that shall include monthly inspections, complete parts and labor for all equipment 
or material failures, complete supply of consumables provided on a monthly basis delivered to 
the site.   

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Manufacturer trained and certified technicians shall install the system according to 
manufacturers written instructions.   

B. Install and connect all power and piping as required by manufacturers written instructions. 

C. As part of the requirements shown here and in the plans, Contractor shall coordinate trades to 
minimize interference with the installation and placement of the system.  Contractor shall 
install the system in the location indicated on plans.  If Contractor has any question concerning 
the installation as indicated here or in the drawings, the Contractor shall seek the advice and 
guidance of the Owner’s Construction Inspector and/or Engineer.  The decision of the Engineer 
shall be final. 

3.2 COMMISSIONING 

A. Startup Services shall be provided to start and demonstrate units, and operate controls and 
safeties. 

B. Test and Adjust controls and safeties, replace damaged or malfunctioning controls and 
equipment. 

C. Correct deficiencies identified by test and observations and retest until specified requirements 
are met. 

3.3 TRAINING 

A. A manufacturer trained and certified technician shall provide a minimum of four (4) hours 
training in the operation and maintenance of the system to no less than four (4) of the Owner’s 
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personnel.  Contractor shall give a minimum of one week notice when preparing to provide the 
training. 

B. Complete descriptive training material shall be provided for each of the Owner’s personnel 
trained.  The training material shall include, as a minimum, the following: 
1. a complete description of the operation of each of the system’s components,  
2. how each component operates with the system,  
3. how the controls work and how to adjust each control,  
4. suggested troubleshooting for expected malfunctions,  
5. required maintenance,  
6. a complete maintenance schedule for all serviceable components,  
7. a complete parts list, and  
8. methods of repair.   

3.4 OPERATION AND MAINTENANCE 

A. The final installation shall be complete and functional in every respect.  The equipment shall 
perform as specified, and all features of every piece of equipment installed under this contract 
shall be accessible for operation and maintenance.  In addition, the installation of the materials 
or equipment for this project shall provide access for all features for the operation and 
maintenance of related or adjacent equipment to the materials and equipment installed under 
this project. Contractor shall install all equipment and materials as specified so that all 
equipment is completely accessible for such maintenance and operation as changing filters, 
replacing motors, oiling bearings, inspecting and repairing controls, etc. 

B. All necessary MSDS shall be included with all material supplied to the owner at the completion 
of the project, including training manuals and operation and maintenance manuals.   

END OF SECTION 
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SECTION 15540 

FUEL FIRED HEATERS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Low Intensity Tube Infrared Heaters 

B. High Intensity Ceramic Burner Infrared Heaters 

C. Point of use Pressure Regulators 

1.2 RELATED SECTIONS 

A. Section 15050 – Basic Mechanical Requirements 

B. Section 15060 – Supports and Anchors 

C. Section 15400 – Plumbing Piping and Associated Materials 

1.3 REFERENCES 

A. AGA – American Gas Association 

B. ANSI/ASHRAE 90A – Energy Conservation in New Building Design 

C. NFPA 54 – National Fuel Gas Code 

D. UMC – Uniform Mechanical Code, latest edition 

E. UPC – Uniform Plumbing Code, latest edition 

1.4 SUBMITTALS 

A. Submit under provisions of Uniform General Conditions, Special General Conditions, 
and Section 15050. 

B. Product Data: Provide data on infrared heaters, input ratings, Manufacturer’s 
recommended clearances, dimensions, tube size and construction.  Provide Manufacturers 
catalog information on indoor and outdoor thermostats, connections to emitter tubes for 
single and double venting combustible product as well as combustible air. 

1.5 QUALITY ASSURANCE 

A. Radiant Heaters: Manufacturer’s name, American Gas Association label, and input rating 
clearly shown on burner housing. 
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B. Thermostats:  Manufacturer's name and the (UL) label and NEMA classification clearly 
shown on thermostats and radiant heaters. 

C. Manufacturer's Installation Instructions: Indicate assembly and support requirements. 

D. Ensure products and installation of specified products are in conformance with 
recommendations and requirements of the following organizations: 
1. National Electrical Manufacturers' Association (NEMA) 
2. Underwriters Laboratories (UL) 
3. AGA – American Gas Association 
4. ANSI B31.2 – Fuel Gas Piping Code 
5. ANSI Z83.6 – Gas-Fired Infrared Heaters 

1.6 QUALIFICATIONS 

A. Manufacturer:  Company specializing in manufacturing the Products specified in this 
section with minimum three years documented experience. 

1.7 REGULATORY REQUIREMENTS 

A. Perform Work in accordance with the following: Uniform Plumbing Code, Uniform 
Mechanical Code, National Fuel Gas Code (NFPA-54), TNRCC and TDH Regulations. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products to site under provisions of Section 15050. 

B. Accept valves on site in shipping containers with labeling in place.  Inspect for damage. 

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until 
installation. 

D. Protect the emitter tubes and the ceramic burners from entry of foreign materials by use 
of temporary covers, completing sections of the work, and isolating parts of completed 
system. 

1.9 WARRANTY 

A. Contractor shall provide one-year warranty on all materials and workmanship, a 
Manufacturer five-year warranty on tube heater’s combustion and radiant emitter tube 
assembly and a 10-year warranty on the ceramic burners. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Equipment capacities and options shall be as scheduled, or as specified herein, whichever 
is greater. 
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B. In some cases it may not be possible to describe in adequate detail the exact installation 
of a feature or equipment. In those instances, the Contractor shall solicit the guidance and 
direction of the Owners Construction Inspector, whose decision will be final. 

2.2 MANUFACTURER   (Note: all low and high intensity infrared heaters, thermostats, dual exhaust 
assemblies and elbow 90° bends shall be products of the same Manufacturer): 

A. Re-verber-ray, Model DX and DR Series heaters as indicated in drawings 

B. Ray-Tec 

C. Approved equal 

2.3 GAS-FIRED TUBULAR INFRARED HEATERS 

A. Comply with ANSI Z83.6, “Gas-Fired Infrared Heaters”. 

B. Certified label by American Gas Association. 

C. Certified label by Underwriters' Laboratories. 

D. Designed and built to burn liquid propane gas with characteristics same as those of gas 
available at Project site. 

E. Factory assembled, piped, wired, and tested for 120 VAC. 

F. Stainless steel or aluminized steel with high-emissivity, high-temperature, corrosion-
resistant external finish. 

G. Heater shall be equipped with a direct silicon carbide ignition system, two safety 
differential pressure switches, pre-purge feature before initiating burner operation and a 
burner sight glass visible from the floor of the occupied space. 

H. Reflectors shall be polished stainless steel or aluminum, with reflector end caps, capable 
of rotating from 0 to 45 degrees when required. 

I. As indicated in plans install a dual exhaust assembly “Y” shaped aluminized steel with 
high temperature coating connecting to a 6 inch Type “B” vent with both heaters on a 
common thermostat. 

2.4 OPERATING CONTROLS (“Thermostat”) 

A. External thermostats shown in schedule. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install heaters according to Manufacturer’s written instructions. 
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B. Install and connect gas-fired heaters and associated fuel and vent features and systems, 
installed and connected according to NFPA-54, applicable local codes and regulations, 
and Manufacturer’s printed installation instructions. 

C. Where indicated in plans install a dual exhaust assembly “Y” shaped aluminized steel 
with high temperature coating connecting to a 6 inch Type “B” vent, heaters shall be 
controlled with a common thermostat. 

D. All tube heaters shall have an outside combustible air intake vent (PVC 4-inch vent). 
Provide insect screen on inlet. 

E. As part of the requirements shown here and in the plans, Contractor will be required to 
coordinate trades to minimize interference with the installation and placement of the 
radiant heaters.  Contractor is required to install the radiant heaters where indicated on 
plans. If Contractor feels the placement of the radiant heaters is not achievable due to 
interference, combustible clearances, safety issues or possible hazards, he or she shall 
seek advice and guidance through the Owner’s Construction Inspector and/or Engineer 
whose decision shall be final. 

3.2 ADJUSTING AND CLEANING 

A. Adjust natural gas pressure reducing regulators for optimum pressure requirements as 
recommended by Manufacturer. Contractor is required to adjust building pressure 
regulator to deliver proper pressure to the point of use regulators that shall be installed for 
each and every radiant heater, as recommended by Manufacturer. 

B. Adjust burner and other unit components for optimum heating and performance and 
efficiency. Adjust heat distribution features, including reflectors, to provide optimum 
heat distribution for objects, personnel, and spaces served. 

C. After completing system installation, inspect heaters and associated components. Repair 
scratches and mars of finish to match original finish. Clean unit internally using methods 
and materials recommended by Manufacturer. 

3.3 COMMISSIONING 

A. Startup Services shall be provided to start and demonstrate units, and operate controls and 
safeties. 

B. Test and Adjust controls and safeties, replace damaged or malfunctioning controls and 
equipment. 

C. Correct deficiencies identified by test and observations and retest until specified 
requirements are met. 

3.4 OPERATION AND MAINTENANCE 

A. The final installation shall be complete and functional in every respect.  The equipment 
shall perform as specified, and all features of every piece of equipment installed under 
this contract shall be accessible for operation and maintenance.  In addition, the 
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installation of the materials or equipment for this project shall provide access for all 
features for the operation and maintenance of related or adjacent equipment to the 
materials and equipment installed under this project. Contractor shall install all 
equipment and materials as specified so that all equipment is completely accessible for 
such maintenance and operation as changing blower motors, oiling fans, inspecting and 
repairing controls, etc. 

 

 

END OF SECTION 
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SECTION 15761 

DUCTLESS AIR CONDITIONING SYSTEMS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Outside unit 

B. Refrigerant piping and insulation 

C. Condensate piping and insulation 

D. Controls 

E. Condensate drain 

1.2 SCOPE 

A. The Contractor shall install a wall mounted ductless air conditioning unit (cooling only) and all 
appurtenances complete in every respect, as specified herein.  The completed installation shall be 
fully functional and comply with all state, federal and local codes, standards and regulations. 

1.3 RELATED SECTIONS 

A. Section 15050 – Basic Mechanical Requirements 

1.4 REFERENCES:  In addition to state and local ordinances, standards and codes published by the 
following shall govern the quality of the construction applicable: 

A. ASHRAE – American Society of Heating, Refrigeration and Airconditioning Engineers 

B. ARI – American Refrigeration Institute 

C. SMACNA – Sheet Metal and Airconditioning Contractors National Association 

D. NEC – National Electrical Code (NFPA 70) 

1.5 SUBMITTALS 

A. Submit under provisions of the Uniform General Conditions and Special Conditions, and 
Section 15050. 

B. Product Data:  Submittal(s) shall include Manufacturers data on all equipment and 
materials, including air conditioner equipment (including rated capacities, electrical 
characteristics and connection requirements), piping (refrigerant and drain piping) 
insulation, and thermostat. 

C. Submit credentials of Contractor and responsible on-the-job employees. 
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D. Submit Manufacturer’s Installation Instructions. 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with ANSI/ASHRAE 15. 

B. Install equipment in accordance with ASHRAE and SMACNA Standards, and 
Manufacturers recommendations. 

C. All mechanical work shall be performed by, or under the direct supervision of, a locally 
licensed mechanical contractor with a minimum of five years of documentable experience 
in the installation and repair of similar equipment to that described for this project. 

1.7 WARRANTY 

A. Provide one year warranty on all materials and workmanship, and Manufacturers five 
year warranty on air conditioning compressor. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Equipment capacities and efficiencies shall be as scheduled, or as specified herein, 
whichever is greater. 

B. In some cases it may not be possible to describe in adequate detail the exact installation 
of a feature or equipment.  In those instances, the Contractor shall solicit the guidance 
and direction of the Owners Construction Inspector, whose decision will be final. 

2.2 MANUFACTURER  (Note that both the inside and outside units shall be products of the same 
Manufacturer.) 

A. Friedrich 

B. Mitsubishi 

C. Sanyo 

D. EMI 

2.3 OUTSIDE UNIT 

A. Self contained factory built outdoor package containing compressor, refrigerant drier, 
reversing valve, condenser coil and condenser fan. 

B. Compressor: hermetic, 3600 rpm maximum, resiliently mounted integral with condenser 
securely bolted in place, with positive lubrication, crankcase heater, high pressure 
control, motor overload protection, service valves and drier.  Scroll compressors are 
preferred, but not required. 
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C. Air Cooled Condenser: copper tube and aluminum fin coil, with direct drive axial 
propeller fan resiliently mounted, galvanized fan guard. 

D. Cooling Capacity:  Rated cooling output as scheduled in the drawings. 

E. Installation:  The units shall be installed on a concrete equipment pad with a resilient pad 
at each corner of the unit, plus a resilient pad at the mid point of units longer than 4 feet.  
Each resilient pad shall be a 4” square ribbed neoprene sandwiching a layer of cork.  The 
pad shall be constructed of a 1/2” layer of cork laminated between 1/4” layers of ribbed 
neoprene. The equipment platform shall be provided of such size that the pad shall be a 
minimum of 12 (twelve) inches larger than the unit on all sides, with 36 inches between 
units.  Refer to detail(s) on drawing. 

2.4 REFRIGERATION PACKAGE 

A. Refrigerant Line Set:  Sized as recommended by Manufacturer.  Insulation shall be 
installed on both refrigerant lines prior to installation.  Install 1/2” thickness Armaflex 
(or approved equal), and paint insulation with two coats of exterior latex where insulation 
is exposed to sunlight. 

2.5 INDOOR UNIT 

A. Configuration:  Electric refrigeration indoor coil and integral filter section with 
replaceable “throw-away” filter. 

B. Units: Self-contained, units, factory assembled, pre-wired unit consisting of cabinet, 
supply fan,  integral circuit breaker, controls, air filter, and inside coil. Cabinet shall be 
constructed with a high impact resistant plastic concealing all tubing and wiring. Cabinet 
panels shall be removable for complete access to all serviceable components. 

C. Air Handling: Fan shall be capable of moving required air quantities required with a dirty 
filter in place.  Provide belt driven blower(s) with heavy duty, self aligning, permanently 
sealed and lubricated bearings.  All moving parts shall be resiliently mounted on a rugged 
frame, and isolated from the rest of the cabinet.  Adjustable motor pulley shall provide 
variable speed adjustment. 

D. Indoor Unit Inside Coil: Copper tube aluminum fin assembly, with drain pan, drain 
connection, refrigerant piping connections and factory installed thermostatic expansion 
valve. 

E. Controls: Each unit shall be furnished with a complete and working system of controls, 
contactors, relays, control power transformer, and terminal block. 

F. The unit shall be supplied with a factory manufactured return grille, mounted directly to 
the unit, for a “non-ducted” air return.  The return grille shall not interfere with the 
removal and replacement of filters. 
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2.6 CONDENSATE DRAIN 

A. Condensate piping shall be hard drawn Type K copper, installed with a minimum of 1/8 
inch per foot slope, shall have a minimum 4 inch deep P-trap, and shall be completely 
insulated with 1/2” wall Armaflex closed cell piping insulation, or approved equal.  All 
turns in the piping system shall be accomplished using long sweep bends.  Short radius 
90’s shall not be used. 

2.7 SECONDARY DRAIN 

A. If the equipment is supplied with a secondary drain connection, piping shall be hard 
drawn Type K copper, installed with a minimum of 1/8 inch per foot slope, installed 
without a “P-trap”, and connected to the primary condensate drain ahead (“upstream”) of 
the primary drain P-trap. 

2.8 OPERATING CONTROLS (“Thermostat”) 

A. Programmable low voltage (24 volt DC) thermostat with subbase, cycle’s indoor and 
outdoor unit to maintain room temperature setting.  Thermostat shall be equipped with a 
subbase with an “off-cool” switch, where the “off” setting shall disable the system.  The 
“cool” setting shall cycle the outdoor unit on and off to maintain the room temperature 
setting.  Thermostat subbase shall also be equipped with a “FAN: On - Auto” switch 
which in the “auto” position, shall cause the fan to operate automatically with the cooling 
cycles, and in the “on” position, the fan shall be “on” at all times.  The thermostat shall 
be capable of controlling the room temperature within 2 degrees of set point.  
Programmability shall include four daily set points or two each of “occupied” and 
“unoccupied” periods per day.  Weekdays shall be programmed separate from weekend 
days, but not necessarily individually.  Thermostat shall be manufactured by unit 
Manufacturer, unless noted otherwise.  Operating manuals shall be supplied with each 
thermostat. 

B. Remotely operated temperature controls are acceptable as an alternative, and shall be 
submitted for approval by the engineer. 

PART 3  - EXECUTION 

3.1 GENERAL 

A. When removing refrigerant for any reason, Contractor shall capture refrigerant with a 
compressor package designed and manufactured for that purpose, and dispose of the 
refrigerant to a certified refrigerant recycling facility.  Under no circumstances shall 
refrigerant be released directly to the atmosphere.  All refrigerants shall be handled and 
stored as required by current federal, state and local standards, recommendations, 
regulations, ordinances, and laws. 

B. Contractor shall install refrigerant piping, and charge unit.  Charging unit consists of 
drawing a complete vacuum on the refrigerant containing system, including piping, and 
charging with new refrigerant.  Care shall be taken in the installation of refrigerant to 
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eliminate the discharge of refrigerant to the atmosphere.  System shall be run and 
pressures checked to assure that system is properly charged. 

C. The finished cooling system shall operate as specified and according to the standards, 
guidelines and regulations referenced. 

D. Electrical installation, connection of equipment to electrical supplies and installation of 
wiring and conduit shall conform to NEC standards, recommendations and requirements, 
and to the electrical drawings. 

3.2 OPERATION AND MAINTENANCE 

A. The final installation shall be complete and functional in every respect.  The equipment 
shall perform as specified, and all features of every piece of equipment installed under 
this contract shall be accessible for operation and maintenance.  In addition, the 
installation of the materials or equipment for this project shall provide access for all 
features for the operation and maintenance of related or adjacent equipment to the 
materials and equipment installed under this project.  Contractor shall install all 
equipment and materials as specified so that all equipment is completely accessible for 
such maintenance and operation as changing filters, operating disconnect switches or 
breakers, inspecting and repairing controls, cleaning coils, etc. 

 

 

END OF SECTION 
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 SECTION 15767 

HEAT PUMP AIR CONDITIONING SYSTEMS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Air Handler Indoor units 

B. Heat pump outside units 

C. Controls 

1.2 SCOPE 

A. The Contractor shall install heat pump systems with electric auxiliary heat and all 
appurtenances complete in every respect, as specified herein. The completed installations 
shall be fully functional and comply with all state, federal and local codes, standards and 
regulations. 

1.3 RELATED SECTIONS 

A. Section 15050 – Basic Mechanical Requirements 

B. Section 15097 – Duct Insulation 

C. Section 15810 – Ductwork 

D. Section 15820 – Ductwork Accessories 

1.4 REFERENCES - In addition to state and local ordinances, standards and codes published by the 
following shall govern the quality of the construction applicable: 

A. ASHRAE – American Society of Heating, Refrigeration and Airconditioning Engineers 

B. ARI – American Refrigeration Institute 

C. SMACNA – Sheet Metal and Airconditioning Contractors National Association 

D. NEC – National Electrical Code (NFPA 70) 

E. UMC – Uniform Mechanical Code, latest edition 

F. UPC – Uniform Plumbing Code, latest edition 

1.5 SUBMITTALS 

A. Submittal must follow the provisions of the Uniform General Conditions and Special 
Conditions, and Section 15050 of these specifications. 
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B. Product Data:  Provide Manufacturers data on all equipment and materials, including all 
indoor and outdoor units. 

C. Provide complete Manufacturer’s Installation Instructions. 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with ANSI/ASHRAE 15. 

B. All mechanical work shall be performed by, or under the direct supervision of, a locally 
licensed mechanical contractor with a TDLR Class “A” Installer’s License, and a 
minimum of five years of documentable experience in the installation and repair of 
similar equipment to that described for this project. 

C. No asbestos-bearing, or solvent based, or lead containing materials shall be used on this 
project.  If any prohibited materials are installed, all of the material, including the 
underlying material, shall be removed and disposed of as required by local, state, and 
federal requirements. 

1.7 WARRANTY 

A. Provide one-year warranty on all materials and workmanship, and Manufacturer’s five-
year warranty on air conditioning compressors. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Equipment capacities and efficiencies shall be as scheduled, or as specified herein, 
whichever is greater. 

B. In some cases it may not be possible to describe in adequate detail the exact installation 
of a feature or equipment.  In those instances, the Contractor shall solicit the guidance 
and direction of the Owners Construction Inspector, whose decision will be final. 

2.2 HEAT PUMP and AIR HANDLER MANUFACTURER (Note that both the inside and outside 
units shall be products of the same Manufacturer.) 

A. Trane 

B. Carrier 

C. Lennox 

D. Approved equal 
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2.3 OUTSIDE UNIT 

A. Self contained factory built outdoor package containing compressor, refrigerant drier, 
reversing valve, condenser coil and condenser fan. 

B. Compressor: Two stage Copeland scroll ultra tech compressor with part load capabilities 
with multi-stage operation, resiliently mounted integral with condenser securely bolted in 
place, with positive lubrication, crankcase heater, high pressure control, motor overload 
protection, service valves and drier.   

C. Air Cooled Condenser: copper tube and aluminum fin coil, with direct drive axial 
propeller fan resiliently mounted, galvanized fan guard. 

D. Cooling Capacity:  Rated cooling output as scheduled in the drawings in accordance to 
A.R.I. Standard 210/240 Rating Conditions. 

E. Unit shall include low ambient controls for operation at ambient conditions down to 
20°F. 

F. Installation:  The units shall be installed on a poured-in-place concrete equipment pad 
with a resilient pad at each corner of the unit, plus a similar resilient pad at the mid point 
of units longer than 4 feet.  Each resilient pad shall be 4” square.  The pads shall be 
constructed of a 1/2” layer of cork laminated between 1/4” layers of ribbed neoprene. The 
equipment platform shall be provided of such size that the pad shall be a minimum of 6 
(six) inches larger than the unit on all sides, with a minimum of 48 inches between units.  
Refer to detail(s) on drawing.  In the event of a conflict, the greater quantity, quality, and 
distances shall prevail. 

2.4 INDOOR UNIT 

A. Configuration:  Multi-Position variable speed indoor blower motor with electronic 
blower controller with ramping profiles. Unit shall be equipped with electric heating, 
electric refrigeration heat pump coil, and integral filter section with replaceable “throw-
away” filter.  There shall be a single point electrical connection on each indoor 
unit/furnace. 

B. Units: Self-contained, factory assembled, pre-wired unit consisting of cabinet, supply fan, 
electric heating unit, integral circuit breaker, controls, air filter, and heat pump inside 
coil. Cabinet shall be constructed of heavy gauge galvanized steel, completely lined with 
thick fiberglass insulation. Cabinet panels shall be removable for complete access to all 
serviceable components. 

C. Heating Elements:  Helix wound nichrome bare heating elements, directly exposed in the 
air stream. 

D. Air Handling:  Fan shall be capable of moving required air quantities required by both 
heating and cooling modes, with ductwork as designed connected to the equipment, and 
dirty filter in place.  Provide belt driven blower(s) with heavy duty, self aligning, 
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permanently sealed and lubricated bearings.  All moving parts shall be resiliently 
mounted on a rugged frame, and isolated from the rest of the cabinet.  

E. Heat Pump Inside Coil: Copper tube aluminum fin assembly, galvanized drain pan, drain 
connection, refrigerant piping connections and factory installed thermostatic expansion 
valve. 

F. Controls:  Thermal sequencer relay brings the heating elements on and off line, in 
sequence and equal increments, with a time delay between each element.  Sequencer also 
initiates and terminates blower operation.  Heaters shall be factory assembled with 
controls installed and completely prewired for plug-in field power connection.  Fixed 
stop at maximum permissible setting, will de-energize electric heat on excessive 
temperature and re-energize when temperature drops to lower safe value.  Each unit shall 
be furnished with a complete and working system of controls, contactors, relays, control 
power transformer, and terminal block. 

2.5 REFRIGERATION PACKAGE 

A. Refrigerant Line Set:  Sized as recommended by Manufacturer.  Insulation shall be 
installed on each refrigerant line (both liquid and suction) prior to installation.  Install 
1/2” thickness Armaflex (or approved equal), and paint insulation with two coats of 
exterior grade latex where insulation is exposed to sunlight. 

2.6 CONDENSATE DRAIN 

A. Condensate drain piping shall be connected to the equipment and shall be hard drawn 
Type “K” copper.  The complete condensate drain piping shall have a P-trap, and 
insulation consisting of 1/2” wall Armaflex, or approved equal.  The P-trap shall have a 
wetted depth of a minimum of 3 inches.  The drain at the unit shall be vented downstream 
of the P-Trap.  Connect condensate drains to the drainage system.  Condensate drain shall 
have a minimum of a 1” (one inch) gap above the sanitary sewer piping. 

B. Horizontally installed units shall be provided with a drain pan, configured to capture all 
condensate overflows from the unit.  Pan shall be fitted with a float switch to sense when 
the pan is half full, and shall be wired into the controls to disable the unit. 

2.7 SECONDARY DRAIN 

A. If the unit has a connection for a secondary or “overflow” drain, then the drain shall be 
connected to the primary drain.  Drain piping shall be constructed with the same 
materials as the primary drain, installed with a minimum of 1/8 inch per foot slope, 
installed without a “P-trap,” and connected to the primary condensate drain ahead 
(“upstream”) of the primary drain P-trap. 

2.8 OPERATING CONTROLS (“Thermostat”) 

A. Programmable Room Thermostat:  Low voltage (24 volt AC) programmable thermostat 
cycles heat pump and furnace to maintain room temperature setting.  Thermostat shall be 
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rated for 2 stage cooling and 3 stages of heating.  Thermostat shall also be equipped with 
a “FAN: On – Auto” switch which in the “auto” position, shall cause the fan to operate 
automatically with the heating and cooling cycles, and in the “on” position, the fan shall 
be “on” at all times.  The thermostat shall be capable of controlling the room temperature 
within 2 degrees of setpoint, except that in the second stage of heating, the temperature 
shall be maintained within 3 degrees of setpoint.  The thermostat shall be capable of 4 
settings per day, with each day of the week capable of individual programming.  The 
thermostat shall automatically switch between heating and cooling, depending solely on 
whether the temperature in the building is above or below the programmed setpoint or 
“deadband” range.  Thermostat shall be as manufactured by Dx split system manufacturer 
with humidity control in cooling mode or approved equal.  An operating manual shall be 
supplied with each thermostat. 

B. The “cool” setting shall enable the heat pump reversing valve in cooling mode and cycle 
the heat pump unit on and off to maintain the room temperature setting.  

C. The “heat” setting shall enable the heat pump reversing valve in heating mode and cycle 
the heat pump on and off to maintain the room temperature setting.   

D. A second stage of heating shall cycle furnace electric heat on and off if the heat pump is 
unable to satisfy heating demand.   

PART 3 - EXECUTION 

3.1 GENERAL 

A. If refrigerant must be removed for any reason, Contractor shall capture refrigerant with a 
compressor package designed and manufactured for that purpose, and dispose of the 
refrigerant to a certified refrigerant recycling facility.  Under no circumstances shall 
refrigerant be intentionally released directly to the atmosphere.  All refrigerants shall be 
handled and stored as required by current federal, state and local standards, regulations 
and/or laws.   

B. The installation of the complete system includes penetrations and modifications to the 
existing building. 

C. The completed central heating and cooling system shall operate as specified and 
according to the standards, guidelines and regulations referenced.   

D. Restore all damaged construction to an “as found” condition. 

3.2 AIR CONDITIONER/FURNACE INSTALLATION   

A. Install new air handlers, inside coils, drain piping, thermostats, outside units, refrigerant 
piping, and vapor and drain line insulation as specified.  Connect equipment to ductwork 
and electrical supplies as necessary for a complete installation. 

B. Install the air handlers in a manner to maximize the accessibility to the unit for 
maintenance, providing Manufacturer recommended clearances.  The installation shall not 
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limit or restrict access to the filter, nor to the unit controls.  In the event that the installation 
is found to restrict access to features requiring regular or occasional maintenance, the 
Contractor shall correct the installation of the equipment to comply with the requirements of 
this specification. 

C. Contractor shall install refrigerant piping, and charge unit.  Charging unit consists of 
drawing a complete vacuum on the refrigerant containing system, including piping, and 
charging with new refrigerant.  Care shall be taken in the installation of refrigerant to 
eliminate the discharge of refrigerant to the atmosphere.  System shall be run and pressures 
checked to assure that system is properly charged. 

D. The finished central heating and cooling system shall operate as specified and according to 
the standards, guidelines and regulations referenced. 

3.3 OUTSIDE UNITS   

A. Install outside units in locations indicated in Site Plan, and as recommended by 
Manufacturer.  All recommended clearances shall be observed in the installation.  Note 
that each unit shall be mounted on resilient vibration damping material, supported at all 
four corners. 

3.4 THERMOSTAT INSTALLATION   

A. Thermostats shall be mounted in the approximate location indicated in the drawings.  
Install each thermostat with a clear, locking, vandal proof guard.  Provide operational 
manuals for thermostats as a part of the Manuals required for the closeout of the contract. 
 The number of manuals provided shall equal the number of thermostats installed. 

3.5 OPERATION AND MAINTENANCE 

A. The final installation shall be complete and functional in every respect.  The equipment 
shall perform as specified, and all features of every piece of equipment installed under 
this contract shall be accessible for operation and maintenance.  In addition, the 
installation of the materials or equipment for this project shall provide access for all 
features for the operation and maintenance of related or adjacent equipment to the 
materials and equipment installed under this project.  Contractor shall install all 
equipment and materials as specified so that all equipment is completely accessible for 
such maintenance and operation as changing filters, operating disconnect switches or 
breakers, inspecting and repairing controls, cleaning coils, etc. 

 

 

END OF SECTION 
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SECTION 15810 

DUCTWORK 

PART 1 - GENERAL 

1.1 WORK INCLUDES 

A. Single wall rectangular duct 

B. Flexible metal duct 

C. Double wall spiral insulated round duct 

1.2 RELATED WORK 

A. Submit under provisions of Uniform General Conditions, Special Conditions, and Section 
15050. 

B. Section 15050 – Basic Mechanical Requirements 

C. Section 15060 – Supports and Anchors 

D. Section 15097 – Ductwork Insulation 

1.3 REFERENCES 

A. ASHRAE – Handbook of Fundamentals; Duct Design 

B. ASHRAE – Handbook of Equipment; Duct Construction 

C. ASTM A 90 – Weight of Coating on Zinc-Coated (Galvanized) Iron or Steel Articles 

D. ASTM A 525 – General Requirements for Steel Sheet, Zinc-Coated (Galvanized) by the 
Hot-Dip Process 

E. ASTM A 527 – Steel Sheet, Zinc-Coated (Galvanized) by Hot-Dip Process, Lock 
Forming Quality 

F. NFPA 90A – Installation of Air Conditioning and Ventilating Systems 

G. SMACNA – HVAC Duct Construction Standards 

H. UL 181 – Factory-Made Air Ducts and Connectors 
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1.4 REFERENCES 

A. Fundamentals Handbook, American Society of Heating, Refrigerating, and Air 
Conditioning Engineers (ASHRAE) 

B. Equipment Handbook, ASHRAE 

C. HVAC Duct Construction Standards, 1995, Sheet Metal and Air Conditioning 
Contractors National Association (SMACNA) 

D. HVAC Duct System Design, 1990, SMACNA 

E. Engineering Report No. 132 (Spacing of Duct Hangers), UMC 

1.5 DEFINITIONS 

A. Duct Sizes:  Duct sizes indicated in the drawings or specifications are inside clear 
dimensions.   

1.6 REGULATORY REQUIREMENTS 

A. Construct ductwork to NFPA 90A, NFPA 90B and NFPA 96 standards. 

B. All duct materials must be UL 181, Class 1 listed. 

1.7 SUBMITTALS 

A. Submit on double wall spiral insulated round duct, including fittings, hangers, insulation, 
and shop drawings.  All submittal material shall be clearly marked. 

PART 2 - PRODUCTS 

2.1 DUCTWORK GENERAL 

A. All ductwork indicated on the Drawings, specified or required for the air conditioning 
and ventilating systems shall be of materials as hereinafter specified unless indicated 
otherwise.  All air distribution ductwork shall be fabricated, erected, supported, etc., as a 
minimum, in accordance with all applicable standards of SMACNA Duct Manuals where 
such standards do not conflict with NFPA 90A and where class of construction equals or 
exceeds that noted herein.  Some aspects of this specification will exceed SMACNA and 
NFPA standards.  All exhaust ductwork including toilet room exhausts shall be 
constructed as specified for a 2” W.G. System as described in SMACNA HVAC Duct 
Construction Standards unless a higher pressure requirement is noted on the drawings. 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 
 

 

 
Texas Department of Transportation Ductwork 
Facilities Management 15810 - 3 
Maintenance Division 
 

B. All ductwork shown on the Drawings, specified or required for the heating, ventilating 
and air conditioning systems shall be constructed and erected in a first class manner; 
level, vertical and parallel to building lines.  The work shall be guaranteed for a period of 
one (1) year from and after the date of acceptance of the job against noise, chatter, 
whistling, vibration, and free from pulsation under all conditions of operation.  After the 
system is in operation, should these defects occur, they shall be corrected as directed by 
the Engineer. 

2.2 SINGLE WALL RECTANGULAR DUCT 

A. The minimum thickness of sheet metal used for ductwork construction shall be 24 gauge. 
 Note that this does not refer to ductwork reinforcing materials.  This requirement is 
primary.   

B. Unless noted otherwise, fabricate low pressure metal duct from galvanized steel sheet 
having a zinc coating of 1.25 oz per sq ft for each side in accordance with ASTM A90 
and conforming to ASTM A653 and A924 Standards.  For rectangular ducts utilize drive 
slip or hemmed “S” slip joints.  For round duct use crimp and bead joints. 

C. All ductwork shown in the drawings is considered low pressure ductwork and as a 
minimum shall conform to the requirements for a 2” W.G. System as described in 
SMACNA HVAC Duct Construction Standards, Second Edition, published in 1995, with 
addenda, unless a higher pressure requirement is noted on the drawings. 

D. In all rectangular supply, return and exhaust ducts, and all other ducts noted on the 
drawings, changes of direction shall be made using turns of 45° or less, or 90°.  No other 
angle of turn is allowed.  All rectangular, non-radius elbows of 90º shall have turning 
vanes as detailed in Specification Section 15820 – Ductwork Accessories.  Duct turns 
greater than 90º are not allowed.  Elbows of 90° may be radius type, having a centerline 
radius of 1-1/2 times the duct diameter or width.  Elbows in round ducts may be smooth 
radius as described above or 4-piece 90 degree elbows or 3-piece 45 degree elbows. 

2.3 FLEXIBLE METAL DUCT 

A. Flexible duct ("flex duct"), if used, shall be flexmaster type 8B-acoustical insulated helix 
reinforced corrosion resistant galvanized steel formed and mechanically locked to fabric 
with black fire retardant polyethylene vapor barrier and fiberglass insulation blanket 
factory wrapped with a minimum thermal conductance equal to R=8.0. The duct shall be 
secured and sealed to the adjoining sheet metal duct using a Stainless steel clamp quick 
release LS series and duct sealant.  All materials shall be installed as recommended by 
Manufacturer.  The material, as installed, shall be limited to a maximum flame and smoke 
spread rating of 25/50.  Flex duct shall be rated at a minimum of 10” w.g. positive 
pressure, and 1” w.g. negative pressure, without deformation or collapse. 
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B. Flex duct runs are limited to 5 feet in length unless noted otherwise on the drawings.  
Minimum flex duct size is 8” nominal. 

C. If flexible metal duct is connecting to double wall spiral insulated round duct a insulation 
stop fitting shall be installed to transition from double wall to single wall.  

D. Install per Manufacturer recommendations mechanically securing the connection to the 
duct and diffuser by installing sheet metal screws. Screws around the circumference of 
the duct, use at least three #8 sheet metal screws. If larger than 12” use at least five #8 
sheet metal screws.  

E. Apply duct sealant around the perimeter of the duct section joint and all sheet metal 
screws at all joints. 

F. Allow at least 48 hours for sealant to cure before pressure testing for leaks 

G. Secure insulation joints using staples, tape with 4" wide fiberglass tape embedded in 
Foster 30-35 white vapor barrier Emulsion and covered with Foster 30-35 white vapor 
barrier Emulsion until the tape is completely covered.  If the project is an existing 
building retrofit project contractor shall seal insulation joints with foil backed tape with 
woven string  stapled in at least two places  per side, in lieu of fiberglass fabricated cloth 
with mastic. 

2.4 DOUBLE WALL SPIRAL INSULATED ROUND DUCT 

A. McGill Airflow L.L.C. factory manufactured double wall galvanized solid sheet metal 
with spiral lock seam construction interlocking helical seam that runs the length of the 
duct’s outer pressure shell, "acousti-k27" with a galvanized 28 gauge sheet metal 
perforated inner liner with a 1” layer of insulation sandwiched between with a maximum 
thermal conductance of 0.27 Btu/hr/SQFT/°F., or approved equal. Pressure classification 
for ductwork is +4 inches of water column. Galvanized steel sheet  having a zinc coating 
of 1.25 oz per sq ft  in accordance with ASTM A90 and conforming to ASTM A653 and 
A924 Standards. 

B. All ductwork with an outer shell dimension 24” and larger shall have a McGill Airflow 
Uniflange, Butyl rubber gasketing connections with starter holes for sheet metal 
fasteners. All ductwork smaller than 24” shall be connected with a designed double wall 
slip coupling and/or fitting collar with extended inner collars. Insulation shall be mated at 
every connection.  

C. All ductwork shown in the drawings shall conform to the requirements for 4” W.G. 
System as described in SMACNA HVAC Duct Construction Standards unless a higher 
pressure requirement is noted on the drawings. 
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D. All transitions from double wall to single wall shall consist of a transition fitting with a 
insulation stop. 

E. The metal gauges listed in the 1995 SMACNA HVAC Duct Construction Standards for a 
4” W.G. System are the minimum which shall be used for this project, see table below. It 
shall be noted that the Contractor is responsible that the metal gauge selected is heavy 
enough to withstand the physical abuse of the installation.  

 Max. Dia. 

Outer shell 

Duct Size 

Spiral Seam 
Duct. 

US Standard 
Gauge 

Fittings  

US 
Standard 
Gauge 

Up to 12” 28 26 

14”- 16” 26 24 

18” 24 24 

19” – 26” 24 22 

27” – 36” 22 20 

PART 3 - EXECUTION 

3.1 INSTALLATION FOR SINGLE WALL RECTANGULAR DUCT 

A. Refer also to requirements included in Part 2 of this specification. 

B. Locate ducts with sufficient space around equipment to allow normal operating and 
maintenance activities. 

C. Joints in round ducts shall be crimp and bead type with a minimum of three sheet metal 
screws and no more than 15” between screws.  Joints in sectional elbows shall be sealed 
as specified for duct sealing. 

3.2 INSTALLATION FOR DOUBLE WALL SPIRAL INSULATED ROUND DUCT 

A. Slip-Joint Connection Procedure 
1. Install per Manufacturer recommendations mechanically securing the connection 

by installing sheet metal screws through the outer shell of the duct size part of the 
connection, ½” from the stop bead. Screws shall be spaced no more than 15 
inches apart around the circumference of the duct , use at least three screws for 
ducts 14 inches and smaller. 

2. Apply duct sealant around the perimeter of the outer pressure shell of the 
exposed section joint and all sheet metal screws at all joints. 

3. Allow at least 48 hours for sealant to cure before pressure testing for leaks. 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 
 

 

 
Texas Department of Transportation Ductwork 
Facilities Management 15810 - 6 
Maintenance Division 
 

B. Flanged-joint connection procedure 
1. Install per Manufacturer recommendations using a #10 self tapping sheet metal 

screws on 10 in. on center. 
2. Apply duct sealant around the perimeter of the outer pressure shell and flange 

covering all sheet metal screws. The butyl gasket material makes the joint seal. 
3. Allow at least 48 hours for sealant to cure before pressure testing for leaks. 

3.3 DUCT SUPPORTS FOR SINGLE WALL RECTANGULAR DUCT 

A. As a minimum, all horizontal ducts shall be supported by means of  1” x No. 18 U.S. 
gauge galvanized steel band hangers attached to the ducts by means of screws, rivets, or 
clamps and fastened to roof and/or ceiling structural members with toggle bolts, beam 
clamps or other approved means.  Supports SHALL NOT be attached to underside of 
roof deck.  Ducts also may be supported by 3/8” threaded galvanized rod with 
galvanized Unistrut type channel in a trapeze configuration. Duct shall have at least one 
pair of supports at 8’-0” on centers.  Clamps shall be used to fasten hangers to reinforcing 
on sealed ducts.  Perforated strap material (“Plumber’s Tape”) shall not be used to 
support ducts.  Brace all ductwork and equipment to prevent lateral movement under 
operation. 

3.4 DUCT SUPPORTS FOR  DOUBLE WALL SPIRAL INSULATED ROUND DUCT 

A. As a minimum, all horizontal ducts shall be supported by means of  1” x No. 18 U.S. 
gauge galvanized steel band hanger on slip joint fittings and single- strap hanger or 
double-strap hanger on Van Stone Connections attached to the ducts by means of screws, 
rivets, or clamps and fastened to roof and/or ceiling structural members with toggle bolts, 
beam clamps or other approved means.  Supports SHALL NOT be attached to 
underside of roof deck.  . Duct shall have at least one pair of supports at 12’-0” on 
centers.  Clamps shall be used to fasten hangers to reinforcing on sealed ducts.  
Perforated strap material (“Plumber’s Tape”) shall not be used to support ducts.  Brace all 
ductwork and equipment to prevent lateral movement under operation.   

3.5 DUCT SEALING FOR  SINGLE WALL RECTANGULAR DUCT 

A. All transverse and longitudinal seams, joints and duct penetrations shall be sealed.  
Sealant is to be non-hardening, latex based mastic, water resistant, fire resistive and 
compatible with mating materials.  SOLVENT BASED DUCT SEALANTS ARE 
PROHIBITED.  Ducts shall be sealed to SMACNA Seal Class “C” McGill Airflow 
product United Duct Sealer Water Base or better.  Any obvious, detectable leakage in 
longitudinal seams shall also be sealed.  Other recommendations for the installation of 
ducts and use of sealants are required as a minimum standard.  These specifications shall 
prevail if they require a better quality installation. 
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3.6 DUCT SEALING FOR DOUBLE WALL SPIRAL INSULATED ROUND DUCT 

A. All transverse and longitudinal seams, joints and duct penetrations shall be sealed.  
Sealant is to be non-hardening, latex based mastic, water resistant, fire resistive and 
compatible with mating materials.  SOLVENT BASED DUCT SEALANTS ARE 
PROHIBITED.  Ducts shall be sealed to SMACNA Seal Class “A” McGill Airflow 
product United Duct Sealer Water Base or better. Any obvious, detectable leakage in 
longitudinal seams shall also be sealed. Other recommendations for the installation of 
ducts and use of sealants are required as a minimum standard.  These specifications shall 
prevail if they require a better quality installation. 

3.7 TESTING FOR  ALL  DUCT 

A. Leakage testing of the ductwork installed under this specification is not required.  
However Contractor shall perform minimal “testing” by examining all ductwork for leaks 
by listening and feeling the ductwork while in service, and examining the insulated 
ductwork for evidence of leaking such as "ballooning" of insulation.  

3.8 CLEANING OF SYSTEMS 

A. Prior to Substantial Completion, all ducts shall be cleaned of all dust and dirt, and 
construction debris, if any, that has collected in the ducts.  This may include, and shall 
not be limited to, swabbing ductwork that has collected dirt and dust. 

 

 

END OF SECTION 
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SECTION 15820 

DUCTWORK ACCESSORIES 

PART 1 - GENERAL 

1.1 WORK INCLUDES 

A. Air turning devices 

B. Volume control (balancing) and splitter dampers 

C. Flexible duct connections 

D. Fan screens 

E. Duct access doors 

F. Test openings 

G. Round, low pressure duct taps 

1.2 RELATED WORK 

A. Section 15767 – Heat Pump Air Conditioning Systems 

1.3 REFERENCES 

A. AFBMA 9 – Load Ratings and Fatigue Life for Ball Bearings 

B. AFBMA 11 – Load Ratings and Fatigue Life for Roller Bearings 

C. AMCA 99 – Standards Handbook 

D. AMCA 210 – Laboratory Methods of Testing Fans for Rating Purposes 

E. NFPA 90A – Installation of Air Conditioning and Ventilating Systems 

F. NFPA 92A (National Fire Protection Association) – Smoke Control Systems 

G. SMACNA – Low Pressure Duct Construction Standards 

H. UL 33 (Underwriters Laboratories, Inc.) – Heat Responsive Links for Fire-Protection 
Service 

I. UL 181 – Factory-Made Air Ducts and Connectors 

J. UL 555 (Underwriters Laboratories, Inc.) – Fire Dampers and Ceiling Dampers 

Texas Department of Transportation Ductwork Accessories 
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1.4 SUBMITTALS 

A. Submit shop drawings and product data under provisions of Section 15050. 

B. Provide shop drawings for shop fabricated assemblies indicated, including volume control 
dampers duct access doors duct test holes.  Provide product data for hardware used. 

C. Product Data:  Submittal data shall include the following: 
1. Air turning devices 
2. Volume control (balancing) dampers 
3. Flexible duct connections 
4. Duct access doors 
5. Flexible connections 
6. Test openings 
7. Round, low pressure duct taps 
8. Manufacturer’s Installation Instructions 

1.5 OPERATION AND MAINTENANCE DATA 

A. Submit under provisions of Section 15050. 

B. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, spare 
parts list, and wiring diagrams. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products to site under provisions of Section 15050. 

B. Protect motors, shafts, and bearings from weather and construction dust. 

PART 2 - PRODUCTS 

2.1 AIR TURNING DEVICES 

A. Manufacturers: 
1. Aero Dyne 
2. Anemostat 
3. Barber-Coleman 
4. Hart & Cooley 
5. Or approved equal 

B. Construct turning vanes and runners for rectangular elbows in accordance with SMACNA 
HVAC Duct Construction Standards, Fig. 2-3, with no trailing edge.  Turning vanes shall 
be single wall, constructed of 24 gage sheet metal, shall be 2” radius, and shall be spaced 1 
½” on center.  Turning vanes shall be installed per Figure 2-4, in the same Standard.  Note 
that all rectangular 90° turns shall not change dimension in the turn, so turning vanes shall 
be constructed and installed for symmetrical 90° turns. 

Texas Department of Transportation Ductwork Accessories 
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2.2 VOLUME CONTROL (BALANCING) AND SPLITTER DAMPERS 

A. Furnish and install dampers where shown on the Drawings and wherever necessary for 
complete control of the air flow, including all supply, return and exhaust branches, 
“division” in main supply, return and exhaust ducts, each individual air supply outlet and 
fresh air ducts.  Where access to dampers through a fixed suspended ceiling is necessary, 
the Contractor shall be responsible for the proper location of access doors. 

B. Splitter dampers shall be fabricated of steel not lighter than 16 gauge.  The leading edge of 
the damper shall be hemmed.  Each splitter shall be a minimum of 12” long or 1-1/2 times 
the width of the smaller of the two branches it controls, whichever is greater.  Dampers 
shall be carefully fitted, and shall be controlled by locking quadrants equal to Ventlok 
(Ventfabrics Corporation) No. 555 on exposed uninsulated ductwork, No. 641 on exposed 
externally insulated ductwork and No. 677 (2-5/8” diameter) chromium plated cover plate 
for concealed ductwork not above lay-in accessible ceilings.  Furnish and install end 
bearings for the damper rods on the end opposite the quadrant when No. 555 or No. 641 
regulators are used, and on both ends when No. 677 regulators are used. 

C. On concealed ductwork above lay-in accessible ceilings use Ventlok No. 555 or No. 641 
locking quadrant for splitter dampers. 

D. Dampers larger than three (3) square feet in area shall be controlled by means of rods 
hinged near the leading edge of the damper with provisions for firmly anchoring the rod 
and with end bearings supporting the axle. 

E. Volume dampers shall be equal to Ruskin MD15/MDRS25 or Greenheck MBD/MBDR.  
Dampers shall be pre-manufactured and assembled, not shop fabricated.  Blades shall not 
exceed 48 inches (48”) in length or twelve inches (12”) in width and shall be of the 
opposed interlocking type.  The blades shall be of not less than No. 16 gauge galvanized 
steel supported on one-half inch (1/2”) diameter rust-proofed axles.  Axle bearings shall be 
the self-lubricating ferrule type. 

F. All adjustable dampers installed in externally insulated ductwork shall be installed with 
Ventlok No. 639, or equal, elevated dial operators.  Insulation shall extend under the 
elevated dial and shall be sealed in place.  All adjustable dampers installed in internally in-
sulated ductwork shall be installed with Ventlok No. 635, or equal, dial operators.  All 
damper shaft end penetrations in the ductwork shall be installed with Ventlok #607 end 
bearings. 

2.3 FLEXIBLE DUCT CONNECTIONS 

A. Where ducts connect to fans, including roof exhausters, flexible connections shall be made 
using “Ventglas” fabric that is fire-resistant, waterproof, mildew resistant and practically 
air tight, and shall weigh approximately thirty ounces (30 oz.) per square yard.  There shall 
be a minimum of one-half inch (1/2”) slack in the connections, and a minimum of two and 
one-half inches (2½”) distance between the edges of the ducts except that there shall also 
be a minimum of one inch (1”) of slack for each inch of static pressure on the fan system.  
This does not apply to Air Handling Units with internal isolation. 
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2.4 FAN SCREENS 

A. Furnish and install screens on all duct, fan, etc., openings furnished by this Contractor 
which lead to, or are, outdoors.  Screens shall be No. 16 gauge, one-half inch (1/2”) mesh 
in a removable galvanized steel frame.  Provide safety screens meeting OSHA 
requirements for protection of maintenance personnel on all fan inlets and fan outlets to 
which no ductwork is connected. 

2.5 TEST OPENINGS 

A. Furnish and install in the return air duct and in the discharge duct of each fan unit Ventlok 
No. 699 instrument test holes.  The test holes shall be installed in locations as required to 
measure pressure drops across each item in the system, e.g., OA louvers, filters, fans, coils, 
intermediate points in duct runs, etc. 

2.6 ROUND, LOW PRESSURE TAPS (Conical Bell Mouth Fittings) 

A. Conical fittings may be used for duct taps and shall include quadrant dampers on all lines 
to air devices (diffusers and grilles) even though a volume damper is specified for the air 
device.  (This does not apply to medium pressure duct.)  Spin-in fittings shall be sealed at 
the duct tap with a gasket, or compression fit, or sealed with sealant specified for medium 
pressure ductwork.  The location of spin-in fittings in the ducts shall be determined after 
dual or single duct terminal units are hung or the location of the light fixtures is known so 
as to minimize flexible duct lengths and sharp bends. 

B. The conical fitting shall be made of at least 26 gage galvanized sheet metal. The 
construction to be a two-piece fitting with a minimum overall length of 6 inches and shall 
be factory sealed for high pressure requirements. Average loss coefficient for sizes 6, 8, 
and 10 shall be less than 0.055. 

C. Each shall be provided with minimum 24 gage damper plate with locking quadrant 
operator and sealed end bearings. Damper blade shall be securely attached to shaft to 
prevent damper from rotating around shaft. 

D. Provide flange and gasket with adhesive peel-back paper for ease of application. The fitting 
shall be further secured by sheet metal screws spaced evenly at no more than 4 inches on-
center with a minimum of four screws per fitting. 

E. The conical bellmouth fitting shall be Series 3000G as manufactured by Flexmaster 
U.S.A., Inc., Buckley Air Products, Inc., ‘AIR-TITE’, or approved equal. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify ducts and equipment installations are ready for accessories. 

Texas Department of Transportation Ductwork Accessories 
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3.2 INSTALLATION 

A. Install turning vanes in all rectangular, mitered elbows in accordance with SMACNA 
standards and/or Manufacturer’s recommendations. 

B. Install equipment and accessories in accordance with Manufacturer’s instructions. 

C. Provide volume balancing dampers at points on low pressure supply, return, and exhaust 
systems where branches are taken from larger ducts as required for air balancing. Use 
splitter dampers only where indicated. 

D. Provide duct test holes where indicated and where required for testing and balancing 
purposes.  Refer also to Section 15950. 

 

 

END OF SECTION 
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SECTION 15830 

FANS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Ceiling exhaust fans 

B. Inline cabinet exhaust fans 

C. Wall and roof mounted centrifugal exhaust fans 

1.2 RELATED WORK 

A. Section 15050 – Basic Mechanical Requirements 

B. S Section 15767 – Heat Pump Air Conditioning Systems(ductwork) 

C. Section 15820 – Ductwork Accessories 

D. Division 16 – Electrical 

1.3 REFERENCES 

A. AFBMA 9 – Load Ratings and Fatigue Life for Ball Bearings 

B. AFMBA 11 – Load Ratings and Fatigue Life for Roller Bearings 

C. AMCA 99 – Standards Handbook 

D. AMCA 210 – Laboratory Methods of Testing Fans for Rating Purposes 

E. AMCA 261 – Directory of Products Licensed to Bear the AMCA Certified Ratings Seal 

F. AMCA 300 – Test Code for Sound Rating Air Moving Devices 

G. AMCA 301 – Method of Publishing Sound Ratings for Air Moving Devices 

H. NFPA 70 – National Electrical Code 

I. NFPA 96 – Installation of Equipment for the Removal of Smoke and Grease Vapors from 
Commercial Cooking Equipment 

J. SMACNA – HVAC Duct Construction Standards – Metal and Flexible 

K. UL 705 – Power Ventilators 
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1.4 SUBMITTALS 

A. Submittals must follow the provisions of the Uniform General Conditions, Special 
Conditions and Section 15050 of these specifications. 

B. Product Data:  Provide data on fans and accessories including sound power levels at rated 
capacity, and electrical characteristics and connection requirements. 

C. Provide complete Manufacturer’s Installation Instructions. 

1.5 OPERATION AND MAINTENANCE DATA 

A. Submit under provisions of the Uniform General Conditions, Special Conditions and 
Section 15050. 

B. Maintenance Data:  Include instructions for lubrication, motor and drive replacement, 
spare parts list, and wiring diagrams. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products to site under provisions of the Uniform 
General Conditions, Special Conditions and Section 15050. 

B. Protect motors, shafts, and bearings from weather and construction dust. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Ceiling Mounted Fans and Systems: 
1. Dayton 
2. Broan 
3. Car-Mon 
4. Cook 
5. Greenheck 
6. Approved equal of capacities and types as scheduled 
7. Equivalent fans selections shall not increase motor horsepower (amperage), or 

increase noise level from that specified. 

B. Inline Cabinet Fans: 
1. Greenheck 
2. Chicago Blower 
3. Acme 
4. Cook 
5. or approved equal 

C. Wall and Roof  Mounted Centrifugal Exhaust Fans: 
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1. Greenheck 
2. Chicago Blower 
3. Buffalo Forge 
4. Woods 
5. Cook 
6. Approved equal 

2.2 CEILING MOUNTED EXHAUST FANS 

A. Direct drive centrifugal forward curved wheel in steel housing. 

B. Resiliently mounted lifetime lubricated plug-in motor. 

C. Matte white polymeric grille with torsion spring mounting. 

D. Polymeric duct connection collar and backdraft shutter. 

E. Provide optional wall cap where indicated on drawings. 

F. Provide disconnect switch option for all fans and motor overload option for all fractional 
horsepower fans. 

2.3 INLINE CABINET FANS 

A. Performance Ratings: Conform to AMCA 210 and/or bear the AMCA Certified Rating 
Seal. 

B. Fabrication: Corrosion resistant galvanized steel housing, lined with 1/2” sound 
absorbing fiberglass insulation.  Outlet duct shall be complete with integral aluminum 
backdraft damper.  Fan shall be configured for horizontal inlet and outlet connections. 

C. Static and Dynamic Balance:  Eliminate vibration or noise transmission to occupied 
areas. 

D. Fan shall be forward curved, direct drive inline cabinet fan, conforming to the scheduled 
capacity requirements. 

E. Motors shall have automatic reset thermal overload protection, and shall be mounted on 
vibration isolators.  Motor shall be compatible for use with speed controls.   

F. Cover shall be easily removable for access to motor. 

G. Accessories:  Provide factory installed disconnecting means. 

2.4 WALL AND ROOF MOUNTED CENTRIFUGAL EXHAUST FANS 

A. General: 
1. All fans shall be backward inclined, or airfoil type. Radial and forward inclined 

fans are not acceptable.   
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2. Performance Ratings: Conform to AMCA 210 and bear the AMCA Certified 
Rating Seal. 

3. Sound Ratings: AMCA 301, tested to AMCA 300, and bear AMCA Certified 
Sound Rating Seal. 

4. Fabrication: Conform to AMCA 99. 
5. Performance Base:  1000 feet above sea level conditions. 
6. Temperature Limit:  Maximum 600°F (unless noted otherwise). 
7. Static and Dynamic Balance:  Eliminate vibration or noise transmission to 

occupied areas. 
8. Grease lubricated and sealed bearings shall be selected for a minimum average 

life in excess of B-10, minimum life 50,000 hours at maximum catalogued 
operating conditions.  Grease fittings shall be accessible without the disassembly 
of any part of the fan, or the removal of panels or shrouds.  In the event that a 
grease fitting is inherently inaccessible, the fitting shall be extended to an 
accessible location using stainless steel tubing.  The tubing shall contain at least 
one full strain relief loop of a minimum diameter of 4 inches. 

9. Capacity ratings shall be based on tests performed in accordance with AMCA 
Standard 210. Each fan shall carry near the unit nameplate the AMCA seal 
indicating that capacity ratings are certified. 

10. Housings for all fans shall be spun aluminum and shall have a mounting ring or 
frame to provide for mounting of fan. 

11. Fan wheels shall be aluminum, non-overloading, centrifugal, backward-inclined 
or airfoil, with aluminum rub ring. 

12. Accessories shall include a gravity backdraft damper, and ¼” mesh screen. 
Damper shall be installed on damper trays so as to not have their operation 
obstructed by the fan. 

B. Wall mounted centrifugal exhaust fans: 
1.  All surfaces exposed to airflow shall have a Heresite or baked phenolic coating. 
2. Fans shall have an explosion proof or intrinsically safe, disconnect switch and 

vibration isolation for entire motor and drive assembly.  Motor shall be explosion 
proof or TEFC, 115 VAC, 60 cycle, single phase, with thermal overloads, unless 
specifically stated otherwise in equipment schedule in drawings. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with Manufacturer’s instructions. 

B. Do not operate fans for any purpose until ductwork is clean, filters in place, bearings 
lubricated, and fan has been test run under observation. 

C. Install exhaust fans and their attendant ductwork at locations indicated on drawings.  
Refer to Architectural plans for additional requirements. 
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D. Fans shall be operated as indicated on drawings. Refer to Electrical Plans and 
Specifications. 

 

 

END OF SECTION 
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SECTION 15850  

AIR OUTLETS AND INLETS 

PART 1 - GENERAL 

1.1 WORK INCLUDES 

A. Diffusers 

B. Registers/Grilles 

1.2 RELATED WORK 

A. Section 15050 – Basic Mechanical Requirements 

B. Section 15097 – Ductwork Insulation 

C. Section 15767 – Heat Pump Air Conditioning Systems 

D. Section 15810 – Ductwork 

E. Section 15820 – Ductwork Accessories 

1.3 REFERENCES 

A. ADC 1062 – Certification, Rating and Test Manual 

B. AMCA 500 – Test Method for Louvers, Dampers and Shutters 

C. ANSI/NFPA 90A – Installation of Air Conditioning and Ventilating Systems 

D. ARI 650 – Air Outlets and Inlets 

E. ASHRAE 70 – Method of Testing for Rating the Air Flow Performance of Outlets and 
Inlets 

F. SMACNA – Low Pressure Duct Construction Standard 

G. Uniform Mechanical Code, latest edition 

1.4 QUALITY ASSURANCE 

A. Test and rate performance of air outlets and inlets in accordance with ADC Equipment 
Test Code 1062 and ASHRAE 70. 

B. Test and rate performance of louvers in accordance with AMCA 500. 
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1.5 REGULATORY REQUIREMENTS 

A. Conform to ANSI/NFPA 90A and UMC. 

1.6 SUBMITTALS 

A. Submit product data and Manufacturers installation instructions for all diffusers, grilles 
and registers under provisions of Uniform General Conditions, Special Conditions, and 
Section 15050. 

B. Provide product data for items required for this project. 

C. Submit schedule of outlets and inlets indicating type, size, location, application, and 
noise level. 

D. Review requirements of outlets and inlets as to size, finish, and type of mounting prior to 
submitting product data and schedules of outlets and inlets. 

PART 2 - PRODUCTS 

2.1 AIR SUPPLIES AND RETURNS 

A. Grilles, registers and ceiling outlets shall be as scheduled on the Drawings and shall be 
provided with sponge rubber or soft felt gaskets.  If a Manufacturer other than the one 
scheduled is used, the sizes shown on the Drawings shall be checked for performance, 
noise level, face velocity, throw, pressure drop, etc., before  the submittal is made.  
Selections shall meet the Manufacturer's own published data for the above performance 
criteria.  The throw shall be such that the velocity at the end of the throw in the five foot 
occupancy zone shall neither be more than 50 FPM nor less than 25 FPM.  Noise levels 
shall not exceed those published in the ASHRAE Guide for the type of space being 
served (NC level). 

B. Locations of outlets on Drawings are approximate and shall be coordinated with other 
trades to make symmetrical patterns and shall be governed by the established pattern of 
the lighting fixtures or architectural reflected ceiling plan.  Where called for on the 
schedules, the grilles, registers and ceiling outlets shall be provided with deflecting 
devices and manual damper.  These shall be the standard product of the Manufacturer, 
subject to review by the Architect, and equal to brand scheduled. 

2.2 ACCEPTABLE MANUFACTURERS – DIFFUSERS, GRILLES AND REGISTERS 

A. Price 

B. Metal*Aire 

C. Titus 

D. Krueger 
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E. Approved equal. 

2.3 RECTANGULAR CEILING DIFFUSERS 

A. Rectangular, extruded aluminum, all aluminum construction, multicore type diffuser to 
discharge air in either a four-way, 360 degree pattern, or a 3-way, 270 degree pattern 
with sectorizing baffles where indicated.  Refer to schedule in construction drawings. 

B. Provide inverted T-bar type installation frame, or in plaster ceilings, provide plaster 
frame and ceiling frame, as indicated in the diffuser schedule in the drawings. 

C. Fabricate of aluminum with standard baked enamel off-white finish. 

2.4 RECTANGULAR AIR RETURN GRILLE 

A. Rectangular, aluminum, “egg-crate” design, for return of air to air handler.  Refer to 
equipment schedule in drawings. 

B. Fabricate with Manufacturer’s standard finish. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install items in accordance with Manufacturers' instructions. 

B. Check location of outlets and inlets and make necessary adjustments in position to 
conform to architectural features, symmetry, and lighting arrangement. 

C. Provide back draft dampers on gravity relief vent as specified. 

D. Install diffusers to ductwork with air tight connection.  Refer to equipment specifications. 

E. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, 
regardless of whether dampers are specified as part of the diffuser, or grille and register 
assembly. 

F. Paint ductwork visible behind air outlets and inlets matte black. 

G. All air supply devices shall be insulated on their topsides with blanket type insulation 
equal to the insulation used for insulating ductwork.  See specifications for ductwork 
insulation. 

 

END OF SECTION 
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SECTION 15950 

TESTING, ADJUSTING AND BALANCING 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Testing, adjustment, and balancing of air systems 

B. Measurement of final operating condition of HVAC systems 

C. Sound measurement of equipment operating conditions 

D. Vibration measurement of equipment operating conditions 

1.2 RELATED SECTIONS 

A. Section 15050 – Basic Mechanical Requirements 

B. Section 15767 – Heat Pump Air Conditioning Systems 

C. Section 15810 – Ductwork 

D. Section 15820 – Ductwork Accessories 

E. Section 15850 – Air Outlets and Inlets 

1.3 REFERENCES 

A. AABC – National Standards for Field Measurement and Instrumentation, Total System 
Balance 

B. ASHRAE – Systems Handbook:  Testing, Adjusting and Balancing 

C. NEBB – Procedural Standards for Testing, Balancing and Adjusting of Environmental 
Systems 

1.4 CONTRACTOR’S SCOPE OF WORK 

A. Testing, adjusting, and balancing (TAB) of the air conditioning systems and related 
ancillary equipment shall be performed by an impartial, technically qualified TAB firm, 
with no connection to the Contractor or any Subcontractor, except for a contract to 
perform the work described herein.  The preparation for, and corrections necessary for 
the Testing, Adjusting and Balancing of these systems, as described herein, are the 
responsibility of the Contractor. 
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B. As a part of this Construction Contract, the Contractor shall provide for a maximum of 
two changes or replacements to the sheaves, belts, dampers, valves, etc. required for 
correct air balance as advised by the TAB firm, at no additional cost to the Owner. 

C. The Contractor shall provide and coordinate the services of qualified, responsible 
Subcontractors, suppliers and personnel as required to correct, repair, and/or replace any 
and all deficient items or conditions found during the course of this project, including the 
testing, adjusting and balancing period. 

D. In order that all systems may be properly tested, balanced, and adjusted as specified 
herein, the Contractor shall operate said systems at his expense for the length of time 
necessary to properly verify their completion and readiness for TAB.  This length of time 
shall be subject to the approval of the Construction Inspector. 

E. Project Contract completion schedules shall allow for sufficient time to permit the 
completion of TAB services prior to Owner occupancy.  The contractor shall allow no 
less than three weeks for the testing and balancing activities of the owner provided 
services, during the construction period, and prior to Substantial Completion as defined 
in the Uniform General Conditions of this Construction Document.  Note that this period 
may be concurrent with other construction activities which shall not conflict with the 
TAB of the systems described herein. 

F. The Drawings and Specifications indicate valves, dampers, and miscellaneous adjustment 
devices for the purpose of adjustment to obtain optimum operating conditions, and it will 
be the responsibility of the Contractor to install these devices in a manner that will leave 
them accessible and readily adjustable.  Should any such device not be readily accessible, 
the Contractor shall provide access as required for successful completion of the TAB.  
Also, any malfunction encountered by TAB personnel and reported to the Contractor or 
the Construction Inspector shall be corrected by the Contractor immediately. 

1.5 RESPONSIBILITIES OF THE PROJECT CONTRACTOR 

A. The Contractor shall: 
1. Have the building and air conditioning systems in complete operational readiness 

prior to the beginning of TAB work. 
2. Allow sufficient time for the TAB firm to perform the contracted TAB work 

within the construction schedule. 
3. Promptly correct deficiencies of materials and workmanship identified as 

delaying completion of TAB work. 
4. Complete operational readiness of the building requires that construction status 

of the building shall permit the closing of doors, windows, ceilings installed, etc., 
to obtain simulated or projected operating conditions. 

5. Complete operational readiness of the air conditioning systems also requires that 
the following be accomplished: 
a. Air Distribution Systems: 
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1) Verify installation for conformity to design.  All supply, return 
and exhaust ducts terminated and pressure tested for leakage as 
required by the Specifications. 

2) All control dampers, and volume balancing dampers, shall be 
properly installed and functional.  Dampers serving requirements 
of minimum and maximum outside, return and relief air shall 
provide tight closure and full opening, smooth and free 
operation. 

3) All supply, return, and exhaust grilles, registers, diffusers shall 
be installed and operating properly. 

4) Air handling systems, units and associated apparatus, such as 
heating and cooling coils, filter sections, access doors, etc., shall 
be sealed as specified in the equipment specifications to 
eliminate excessive bypass or leakage of air. 

5) All fans (supply, return and exhaust) included in the project shall 
be operating and verified for freedom from vibration, proper fan 
rotation and belt tension; heater elements in motor starters of 
proper size and rating; record motor amperage and voltage on 
each phase at startup and running, and verify they do not exceed 
nameplate ratings. 

b. Automatic Controls: 
1) Verify that all control components are installed in accordance 

with project requirements and are functional, including all 
electrical interlocks, damper sequences, air resets, fire and freeze 
stats, high and low temperature thermostats, and duct mounted 
smoke detectors. 

2) All controlling instruments shall be calibrated and set for 
designed operating conditions. 

c. Tabulated Data: 
1) The motor amperages and voltages for the air handler fans 

indicated above shall be recorded showing "actual" and 
"nameplate" voltage and amperage.  This also applies to each 
piece of electrically driven air conditioning equipment in the 
system including exhaust fans and other fans of fractional 
horsepower. 

1.6 REQUISITES OF THE TAB FIRM 

A. The Firm shall be neither attached to, nor affiliated with, except by contract, any other 
Contractor or Subcontractor associated with this project. 

B. The Firm shall be one which is organized to provide professional services of this 
specified type in the State of Texas and as a minimum shall have a minimum of one (1) 
professional engineer licensed in the State of Texas, with current registration, to perform 
such professional services.  This engineer shall be personally responsible for developing 
the job site data as required in the test procedures outlined in these Specifications.  
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Further, the engineer shall be on site during the collection of data and shall personally 
supervise all TAB technicians during balancing operations. 

C. The principals of the firm, and the persons performing the TAB, shall be either NEBB or 
AABC certified. 

D. The Firm shall have operated a minimum of five years under its current Firm name, and 
shall be in good standing with the State of Texas, Franchise Tax Board. 

E. The Firm shall be capable of performing the services specified at the location of the 
facility described within the time specified, preparing and submitting the detailed report 
of the actual field work performed, and following up the basic work as may be required. 

F. All personnel working on the job site shall be either professional engineers or 
engineering technicians, who shall have been permanent, full time employees of the firm 
for a minimum of six (6) months prior to the start of work for this specific project. 

G. The TAB Firm shall submit biographical data on the individual proposed to directly 
supervise the TAB work, as well as other personnel scheduled to perform the 
technical work under the contract.  It shall also submit a background record of at least 
five years of specialized experience in the field of air system balancing, and shall possess 
properly calibrated instrumentation.  The supervisory personnel for the TAB firm shall be 
registered engineers in the mechanical field and all of the employees used in the TAB 
firm shall be permanent, full-time employees of the firm. 

1.7 DOCUMENTS 

A. The TAB firm shall, as a requirement of the TAB contract, arrange with the Contractor to 
compile one set of mechanical specifications, all pertinent change orders, and the 
following: 
1. One complete set of Drawings 
2. One set of mechanical floor plans of the conditioned spaces.  These Drawings 

shall be ozalid type (blue or black on light background) reproductions to 
facilitate marking 

3. Approved submittal data on equipment installed, and related changes as required 
to accomplish the test procedures outlined in the following specifications 

 

1.8 RESPONSIBILITIES OF THE TAB FIRM 

A. Check, adjust, and balance the components of the air conditioning system which will 
result in optimal noise, temperature, and airflow conditions in the conditioned spaces of 
the building while the equipment of the system is operating economically.  This is 
intended to be accomplished after the system components are installed and operating as 
provided for in the contract documents.  It is the responsibility of the Mechanical 
Contractor to place the equipment into service.   
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B. Liaison and Early Inspection: 
1. Inspect the installation of mechanical piping systems, sheet metal work, 

temperature controls and other component parts of the heating, air conditioning 
and ventilating systems during the construction stage for the proper arrangement 
and adequate provisions of the systems for ease of testing and balancing. 

2. After completing this review during the construction stage, the TAB Firm shall 
provide the Construction Inspector with a list of sequential steps that TAB will 
follow in performing the balancing operation.  (It is not intended that this 
procedural schedule be as detailed as the "Basic Procedures" outlined in the 
AABC Standards Manual, for example.)  A list of the significant operations that 
will be performed in the balancing process shall be provided. The purpose is to 
provide the Owner with an outline of the steps that the TAB Firm will follow so 
that he may be aware of the progress being made.  It is understood that, as the 
balancing progresses, the TAB Firm may find it necessary to deviate from the 
scope and order in which the steps are listed; however, in general it will be 
expected that the TAB Firm will follow the provided schedule. 

C. During the balancing process, as abnormalities and malfunctions of equipment or 
components are discovered by the TAB personnel, the Construction Inspector shall be 
advised in writing so that the condition can be corrected by the Construction Contractor.  
The written document need not be formal, but must be understandable and legible.  If 
corrected prior to the completion of the TAB, data from malfunctioning equipment shall 
not be reported in the final TAB report. If not corrected, then the TAB report shall be 
annotated with all abnormalities listed clearly. 

D. The TAB Report: 
1. The activities described in this section shall culminate in a report to be provided 

in triplicate to the Owner or his designated representative.  The intent of the final 
report is to provide a reference of actual operating conditions for the Owner's 
operating personnel. 

2. All measurements and recorded readings (of air, water, electricity, etc.) that 
appear in the reports shall have been made onsite by the permanently employed 
technicians or engineers of the firm. 

3. At the option of the Construction Inspector, all data sheets tabulated each day by 
TAB personnel shall be submitted for initial by the Construction Inspector.  
Those work sheets so initialed, or copies thereof, shall be presented as a 
supplement to the final TAB report. 

4. The report shall be certified and approved by the previously described 
professional engineer of the firm and an original signed and dated seal shall 
appear on the first page of each copy, in compliance with the Texas Engineers 
Practice Act.  The report shall be recorded on standard forms approved by the 
Owner. 

5. The TAB Report shall include the following as a minimum: 
a. PREFACE:  A general discussion of the system, any idiosyncrasies, and 

any problems encountered, an outline of normal ventilation cycles of 
operation, and any noise problem not corrected. 
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b. PITOT TUBE TRAVERSES:  For use in future troubleshooting by 
maintenance personnel, all exhaust ducts, main supply ducts, fume hoods 
and return ducts shall have air velocity and volume measured and 
recorded by the traverse method. Locations of these traverse test stations 
shall be described on the sheet containing the data. 

c. TEMPERATURE TABULATION:  Temperatures shall be recorded for 
each conditioned space on a room-by-room basis. Record outside 
ambient temperature at two hour intervals.  The total variation in 
conditioned space temperatures shall not exceed 2 degrees variance from 
the thermostat settings. 

d. AIR VOLUMES & VELOCITIES:  Air volumes and velocities shall be 
measured at each supply grille, return air grille, and exhaust air grille or 
air handling device.  In all fan systems, the air quantities indicated on the 
plans may be varied as required to provide a maximum temperature 
variation of two (2) degrees within each separately controlled space, but 
the total air quantity indicated for each zone must be obtained.  It shall be 
the obligation of the Contractor to furnish or revise fan drive and/or 
motors if necessary, without cost to the Owner, to attain the specified air 
volumes. 

e. STATIC PRESSURE DROPS:  Static pressure gains or losses shall be 
measured across each supply fan, cooling coil, heating coil, return air 
fan, air handling unit filter and exhaust fan.  These readings shall be 
graphically compared to the specific fan curve. 

f. STATIC PRESSURES:  Static pressures shall be measured and recorded 
for this report at the furthest air device (e.g. terminal unit) from the air 
handler supplying that device. 

g. FAN SPEEDS:  The operating speed of each fan shall be measured in 
RPM. 

h. DRAWINGS:  The Drawings mentioned above under "Documents" shall 
have each set of zone dampers and supply air openings numbered and/or 
lettered to correspond to the numbers and letters used on the report data 
sheets so that data in the report can be correlated with each specific 
supply air opening in the building.  If room numbers actually used in the 
building differ from those on the plans, the building room numbers shall 
be marked on these Drawings.  Only one such marked-up set of 
Drawings need be provided with the three copies of the TAB report. 

6. Before final acceptance of the TAB report, the report  data, at the discretion of 
the Owner, shall be verified and demonstrated one time on the job site by the 
TAB firm in the presence of the Architect's, Engineer's and the Owner's 
representatives.  Representatives of the testing firm doing the work shall be 
present and provide the necessary equipment for test data verification. The 
Owner shall notify the Contractor of the acceptance of the report after 
clarification of any questions on the data recorded therein.  This acceptance will 
terminate all bond and insurance requirements of TAB firm.  Final acceptance of 
the report will culminate in the payment of the full amount of the TAB contract. 
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7. In order to permit the Construction Contractor time to work off TAB deficiency 
lists, the air balance firm shall provide for additional progress inspection visits to 
the project site from the start of balancing operations until completion. 

8. The firm shall be responsible for inspecting, adjusting, balancing, and logging 
the data on the performance of all fans, all dampers in the duct system, all air 
distribution devices, the flows of steam or water through all coils, and the power 
consumption of all motors.  The Contractor, Mechanical Contractor, the various 
Subcontractors involved, and the Suppliers of the equipment installed shall all 
cooperate with balancing firm to provide all necessary data on the design and 
proper application of the systemic components and shall furnish all labor and 
material required to eliminate any deficiency in performance. 

9. During the TAB work, the temperature regulation shall be adjusted for proper 
relationship between controlling instruments.  The Owner (Inspector) shall be 
advised of any instruments out of calibration so that the Controls Contractor may 
recalibrate the equipment, using data supplied by the balancing firm.  After 
recalibration, room temperatures shall be measured again as described in 
"Temperature Tabulation" paragraph. 

10. An additional inspection is required approximately ninety (90) days after 
occupancy of the building.  The TAB firm shall insure that satisfactory 
performance is being maintained throughout and satisfy any unusual conditions. 

11. An additional inspection in the building shall be made by the Firm during the 
season opposite that in which the initial adjustments were made (summer or 
winter).  At that time any necessary modifications to the initial adjustment 
required to produce optimum operation of the system components shall be made 
to produce the proper seasonal conditions in each conditioned space.  At the time 
of opposite season checkout, the Owner's Construction Inspector or Facility 
Superintendent, or both, shall be given timely notification before any readings or 
adjustments are made so that they may participate in the checkout. 

PART 2 – PRODUCTS   (Not Used) 

PART 3 - EXECUTION   (Not Used) 

 

 

END OF SECTION 
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SECTION 16010 

BASIC ELECTRICAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED SECTIONS 

A. Section 15050 – Basic Mechanical Requirements 

B. Section 15920 – HVAC Control Wiring 

1.2 WORK INCLUDES 

A. The Contractor shall install, complete and operating, electrical systems consisting of the 
following : 
1. Complete distribution for power and lighting as shown on plans, including 

switches and circuit breakers, feeders, sub feeders, grounding, switchboards, 
transformers, generators, transfer switches, panelboards, branch circuits, line 
voltage control wiring, switches and receptacles, telecommunications equipment, 
and all other electrical or telecommunications equipment shown on drawings. 

2. Contractor shall make all final connections to equipment furnished by other 
trades. 

3. Contractor shall make all connections to all motors, electrically operated 
equipment and line voltage controls. 

4. All conduits, sleeves and support systems required for all systems and all cable 
trays. 

5. Temporary electrical power and lighting shall be furnished, installed and 
maintained for all trades.  Building lighting may be used as construction lighting 
only after it is permanently installed. 

6. Miscellaneous items obviously required for a complete and operating system but 
not specifically called for on the drawings or in the specifications shall be 
provided by the Contractor at no extra cost to the Owner (nuts and bolts, masonry 
anchors, conduit and equipment supports, drilling welding, scaffolding, crane 
service, etc.). 

1.3 REFERENCES, STANDARDS, AND REGULATORY REQUIREMENTS:  The following state 
and local codes, ordinances, and industry standards shall be complied with on this project as 
applicable: 

A. The “Authority Having Jurisdiction” over the project described by these documents is the 
Owner, Texas Department of Transportation, as an Agency of the State of Texas.  As 
such, it is required that the installation shall meet the minimum standards prescribed in 
the latest editions of the following listed codes and standards, which are made a part of 
these Specifications.  

B. American National Standards Institute (ANSI):  All current editions of applicable 
manuals and standards 
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C. Underwriters’ Laboratories (UL) 

D. Insulated Cable Engineers Association (ICEA) 

E. Institute of Electrical and Electronic Engineers (IEEE) 

F. American Society of Testing Materials (ASTM):  All current editions of applicable 
manuals and standards. 

G. National Fire Protection Association Standards (NFPA):  
1. NFPA No. 70, National Electrical Code 
2. NFPA No. 90A, Air Conditioning Systems 
3. NFPA No. 91, Blower & Exhaust Systems 
4. NFPA No. 101, Life Safety Code 
5. NFPA No. 241, Standard for Safeguarding Construction, Alteration and 

Demolition Operations 
6. NFPA No. 255, Method of Test of Surface Burning Characteristics of Building 

Materials 
7. NFPA No. 258, Standard Research Test Method for Determining Smoke 

Generation of Solid Materials 

H. National Electrical Manufacturers’ Association (NEMA):  All current editions of 
applicable manuals and standards. 

I. Local Fire Department and the State Fire Marshall, as may be applicable to construction 
on this site 

J. Occupational Safety and Health Act (OSHA):  All applicable safety standards 

K. Texas Occupational Safety Act:  All applicable safety standards 

L. International Building Code, latest edition 

M. Refer to Specification Sections hereinafter bound for additional Codes and Standards 

N. All materials and workmanship shall comply with all applicable state and national codes, 
Specifications, and industry standards.  In all cases where Underwriters’ Laboratories, 
Inc. has established standards for a particular type material, such material shall comply 
with these standards.  Evidence of compliance shall be the UL “label” or “listing” under 
Re-Examination Service. 

1.4 GENERAL MATERIALS AND EQUIPMENT REQUIREMENTS 

A. Note that no asbestos-bearing, or solvent based, or lead containing materials shall be used 
on this project.  If any prohibited materials are installed, all of the material, including the 
underlying material, shall be removed and disposed of as required by local, state, and 
federal requirements. 

B. The Contractor shall be responsible for fitting the material and apparatus specified in this 
division into the building and shall carefully lay out the specified work at the site to 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

Texas Department of Transportation Basic Electrical Requirements 
Facilities Management 16010 - 3 
Maintenance Division 

conform with the structural conditions, to avoid all obstructions, to conform to the details 
of the installation and thereby to provide an integrated installation operating as a 
complete set of systems. 

C. Verification of Dimensions:  The Contractor shall be responsible for the coordination and 
proper relation of his work to the building structure and to the work of all trades.  The 
Contractor shall visit the premises and become thoroughly familiarize with all details of 
the work and working conditions, to verify all dimensions in the field, and to advise the 
Design Engineer of any discrepancy before performing any work.  Adjustments to the 
work required in order to facilitate a coordinated installation shall be made at no 
additional cost to the Owner or the Design Engineer. 

D. The Electrical Drawings are necessarily diagrammatic by their nature, and are not 
intended to show every connection in detail or every pipe or conduit in its exact location. 
 These details are subject to the requirements of standards referenced elsewhere in these 
specifications, and structural and architectural conditions.  The Contractor shall carefully 
investigate structural and finish conditions and shall coordinate the separate trades in 
order to avoid interference between the various phases of work.  Work shall be organized 
and laid out so that it will be concealed in furred chases and suspended ceilings, etc., in 
finished portions of the building, unless specifically noted to be exposed.  All work shall 
be installed parallel or perpendicular to the lines of the building unless noted otherwise. 

E. When the Drawings do not give exact details as to the elevation of conduit and cable 
trays, the Contractor shall physically arrange the systems to fit in the space available at 
the elevations intended with proper clearances.  Exposed conduit and the cable tray 
systems are generally intended to be installed true and square to the building 
construction, and located as high as possible against the structure in a neat and 
workmanlike manner.  The Drawings do not show all required offsets, and other location 
details.  Work shall be concealed in all finished areas.  

F. Storage at Site:  The Contractor shall not receive material or equipment at the job site 
until there is suitable space provided to properly protect equipment from rust, drip, 
humidity, and dust damage. 

G. Capacities shall be not less than those indicated but shall be such that no component or 
system becomes inoperative or is damaged because of startup or other overload 
conditions. 

H. Conformance with Agency Requirements:  Where materials or equipment are specified to 
be approved, listed, tested, or labeled by the Underwriters’ Laboratories, Inc. (UL), the 
Contractor shall submit proof that the items furnished under this Section of the 
Specifications conform to such requirements.  The label of the Underwriters Laboratories, 
Inc., applied to the item will be acceptable as sufficient evidence that the items conform 
to such requirements.   

I. Nameplates:  Each major component of equipment shall have the Manufacturer’s name, 
address, and catalog number on a plate securely attached to the item of equipment.  All 
data on nameplates shall be legible at the time of Final Inspection.  Under no 
circumstances shall any nameplate be painted over for any reason.  If a new or existing 
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nameplate is painted over, the nameplate shall be restored to as new condition, or 
replaced with a new nameplate provided by the Manufacturer. 

J. Prevention of Rust:  Standard factory finish will be acceptable on equipment specified by 
model number; otherwise, surfaces of ferrous metal shall be given a rust inhibiting 
coating.  The treatment shall withstand 200 hours in salt spray fog test, in accordance 
with Method 6061 of Federal Standard No. 141.  Immediately after completion of the 
test, the specimen shall show no signs of wrinkling or cracking and no signs of rust 
creepage beyond 1/8” on either side of the scratch mark.  Where rust inhibitor coating is 
specified hereinafter, any treatment that will pass the above test is acceptable unless a 
specific coating is specified except that coal tar or asphalt type coating will not be 
acceptable unless so stated for a specific item.  Where steel is specified to be hot-dip 
galvanized, mill-galvanized sheet steel may be used provided all raw edges are painted 
with a zinc-pigmented paint conforming to Military Specification MIL-P-26915. 

1.5 DEFINITIONS  (Note:  These definitions are included here to clarify the direction and intention 
of this specification.  The list given here is not by any means complete.  For further clarification 
as required, Contractor shall contact the designated owner’s representative.) 

A. ARCHITECT (or DESIGN ARCHITECT):  The “Architect” or “Design Architect” is 
defined as the architect whose seal appears on the construction specifications title page 
and on the drawings for the particular area under consideration. 

B. AUTHORITY HAVING JURISDICTION:  The Texas Department of Transportation, as 
an agency of the State of Texas is the “Authority Having Jurisdiction” in any matter of 
code assignment, interpretation, etc., as applies to this project.  In many cases, at the 
Owners option, the Authority Having Jurisdiction may choose to apply the policies and 
procedures of an Authority not having jurisdiction, and as such, delegate its authority 
over some issues.  In the event that some of its authority has been delegated to another 
Authority, such delegation will be specifically delineated in these specifications.  In 
many instances the sections of the specifications will include references which will 
indicate codes, standards, and regulations which have bearing on the project, and will be 
enforced by the AUTHORITY HAVING JURISDICTION.  The Owner may, at its option 
and at any time, defer to a local jurisdiction as the AUTHORITY HAVING 
JURISDICTION.  This action, if taken, shall not subrogate any of the authority of the 
Owner, nor have any bearing on other unrelated requirements of these specifications. 

C. CONCEALED:  “Concealed” areas are those areas which cannot be seen by the building 
occupants, such as inside walls or above ceilings. 

D. ENGINEER (or DESIGN ENGINEER or ENGINEER OF RECORD):  The “Engineer” 
or “Design Engineer” or “Engineer of Record” is defined as the engineer whose seal 
appears on the construction specifications title page and on the drawings for the particular 
area under consideration.  Note that in some cases, the work of two or more Engineers 
may appear on the same drawing or document.  In that case, the area of responsibility of 
each Engineer will be noted in the area of each signed seal. 
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E. EXPOSED:  “Exposed” areas are all areas which are exposed to view by the building 
occupants, including under counters, inside cabinets and closets, plus all mechanical and 
electrical rooms. 

F. OWNER:  As used in these specifications, “Owner” means the Texas Department of 
Transportation, as represented by the assigned designee. 

G. INDICATED:  The term "indicated" is a cross reference to graphic representations, notes 
or schedules on drawings, to other paragraphs or schedules in the Specifications, and to 
similar means of recording requirements on contract documents.  Where terms such as 
"shown", "noted", "scheduled", and "specified" are used in lieu of "indicated", it is for the 
purpose of helping reader locate the cross reference, and no limitation of location is 
intended except as specifically noted. 

H. DIRECTED, REQUESTED, etc.:  Where not otherwise explained, terms such as 
"directed", "requested", "authorized", "selected", "approved", "required", "accepted", and 
"permitted" mean directed by Architect/Engineer", "requested by Architect/Engineer" and 
similar phrases.  However, no such implied meaning will be interpreted to extend 
Architect's/Engineer's responsibility into Contractor's area of construction supervision 
and job safety. 

I. AND/OR:  Where "and/or" is used in these Specifications or on the Drawings, it shall 
mean "that situations exist where either one or both conditions occur or are required and 
shall not be interpreted to permit an option on the part of the Contractor. 

J. APPROVE:  Where used in conjunction with Architect's/Engineer's response to 
submittals, requests, applications, inquiries, reports and claims by Contractor, the 
meaning of term "approved" will be held to limitations to Architect's/Engineer's 
responsibilities and duties as specified in General and Supplementary Conditions.  In no 
case will "approval" by Architect/Engineer be interpreted as a release of Contractor from 
responsibilities to fulfill requirements of contract documents or to extend 
Architect's/Engineer's responsibility into Contractor's area of construction supervision 
and job safety. 

K. AS REQUIRED:  Where "as required" is used in these Specifications or on the drawings, it 
shall mean "that situations exist that are not necessarily described in detail or indicated that 
may cause the Contractor certain complications in performing the work described or 
indicated. These complications entail the normal coordination activities expected of the 
Contractor where multiple trades are involved and new or existing construction causes 
deviations to otherwise simplistic approaches to the work to be performed.  The term shall 
not be interpreted to permit an option on the part of the Contractor to achieve the end 
result." 

L. FURNISH: 
 

1. The term "furnish" is used to mean "supply and deliver to project site, ready for 
unloading, unpacking, assemble, installation, and similar operations." 

2. Where "furnish" applies to work for which the installation is not otherwise 
specified, "furnish" in such case shall mean "furnish and install." 
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M. INSTALL:  The term "install" is used to describe operations at project site including 
"unloading, unpacking, assembly, erection, placing, anchoring, applying, working to 
dimension, finishing, curing, protecting, cleaning and similar operation." 

N. PROVIDE:  The term "provide" means "to furnish and install, complete and ready for 
intended use.” 

1.6 UTILITY CONNECTIONS AND INSPECTIONS 

A. General:  Refer to DIVISION 1 for construction phasing and time increments. 

B. Fees and Costs:  If, during the course of the construction, a need arises to buy utilities, 
the Contractor shall pay all fees attendant thereto.  If the City or other privately or 
publicly owned utility piping or electrical cable needs to be extended, relocated, or 
terminated, the Contractor shall pay all permits and construction/inspection fees 
associated with that particular work, the costs for which shall be included in the Contract 
price, including the cost of setting meters. 

C. All work performed on this project is under the authority of the State of Texas, however, 
some local construction fees or construction or inspection permits may be required for 
new service connections, or modified connections to City or utility company controlled 
services.  Refer to the Division 1 Section of specifications on “Special Conditions” for 
clarification, or contact the regulating entity directly.  Note also that if inspections by 
personnel of jurisdictions other than TxDOT are specifically required by this document, 
then the Contractor is responsible for any fees or permits in connection to those 
requirements.  

D. Compliance:  The Contractor shall comply in every respect with all requirements of the 
National Fire Protection Association, the local Fire Department requirements and all 
utility company requirements.  In no case does this relieve the Contractor of the 
responsibility of complying with these Specifications and Drawings where specified 
conditions are of higher quality or quantity than the requirements of the above-specified 
authorities.  Where requirements of the Specifications and Drawings are more lenient 
than the requirements of the above authorities, the Contractor shall make installations in 
compliance with the requirements of the above authorities with no extra compensation. 

1.7 COORDINATION OF THE CONTRACT DOCUMENTS 

A. The interrelation of the Specifications, the Drawings, and the schedules are as follows:  
The Specifications determine the nature and quality of the materials, the Drawings 
establish the quantities, dimensions and details, and the schedules give the capacities and 
performance characteristics.  If the Contractor requires additional clarification, a request 
shall be submitted in writing, and a response will be given in writing.  

B. Should the Drawings or Specifications conflict within themselves, or with each other, the 
requirement with the greatest quantity and/or the highest quality shall prevail.  The 
decision of the engineer of record for the system being installed shall be final. 
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1.8 FUTURE WORK 

A. The work described in the drawings shall be performed under this contract.  It shall be 
noted that certain equipment and systems have been sized to anticipate a possible future 
addition to the building.  It is imperative that the Contractor provide and install the 
equipment and systems as shown in the drawings and schedules, of the sizes, capacities 
and dimensions indicated.  

1.9 SUBMITTALS 

A. Submit under provisions of UGC (the “Uniform General Conditions”) and Special 
Conditions Section of the Specifications. 

B. Mark all submittal literature to indicate the precise selection of materials and equipment 
being submitted.  Note that if the specific model or material is not indicated in the 
submittal, and there is more than one choice possible, the submittal may be rejected and 
resubmittal will be required. 

C. Changes in Contract requirements will not be granted and shall not be implied by 
approval of submitted alternative materials and equipment.  Changes will only be 
effected through the Change Order process, in writing. 

D. Proposed Products List: Include all equipment and materials specified in Section 16011.  

E. Submit shop drawings and product data grouped to include complete submittals of related 
systems, products, and accessories in a single submittal. 

F. Submit Fabrication Drawings whenever (1) equipment proposed varies in physical size 
and arrangement from that indicated on the Drawings, thus causing rearrangement of 
equipment space, (2) where tight spaces require extreme coordination between ductwork, 
piping, conduit, and other equipment, (3) where called for elsewhere in these 
Specifications; and (4) where specifically requested by the Design Engineer.  Fabrication 
Drawings shall be made at no additional charge to the Owner or the Design Engineer. 

G. All required Fabrication Drawings, except as noted otherwise, shall be prepared at a scale 
of not less than 1/4” = 1’-0”.  Fabrication Drawings for ductwork and air handling units 
shall be drawn at a minimum scale of 3/8” = 1’-0”.  Submit three blueline prints of each 
Fabrication Drawing to the Design Engineer for review. Reproduction and submittal of 
the Construction Documents is not acceptable.  The Engineer will review the drawing and 
return one print with comments.  

1.10 SUBSTITUTION OF MATERIALS AND EQUIPMENT 

A. It is not the intent of the Drawings and/or Specifications to limit products to any 
particular Manufacturer or to discriminate against an “APPROVED EQUAL” product 
produced by another Manufacturer.  Some products of a particular Manufacturer may be 
mentioned to set a definite standard for acceptance and to serve as a reference in 
comparison with other products.  On the other hand, when a Manufacturer’s name 
appears in these Specifications or in the Drawings, it shall not be interpreted that the 
Manufacturer is unconditionally acceptable as a provider of equipment for this project.  
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The successful Manufacturer or Supplier shall meet all of the provisions of the 
appropriate specification(s).  

B. The specified products have been used in preparing the Drawings and Specifications and 
thus establish minimum qualities with which substitutes must be at least equal to be 
considered acceptable.  The burden of proof of equality rests with the Contractor.  The 
decision of the Engineer is final.  

C. In the event that the Contractor submits a proposal for a substitution, and the review and 
negotiation of the substitution (if handled in a timely, expedited manner) results in a 
delay of the contract work, then a reasonable extension of time for the contract may be 
allowed.   

1.11 MATERIALS AND WORKMANSHIP 

A. All materials, unless noted otherwise, shall be new, free from all defects, suitable for the 
intended use, and of the best quality of their respective kinds.  

B. Materials and equipment shall be installed in accordance with the Manufacturer’s 
recommendations and the best standard practice for the type of work involved.   

C. All work shall be executed by mechanics and Contractors skilled in their respective 
trades, and the installations shall provide a neat, precise appearance.   

D. Materials and/or equipment damaged in shipment or otherwise damaged prior to 
installation shall not be repaired at the job site but shall be replaced with new materials 
and/or equipment. 

E. Similar equipment shall be products of the same Manufacturer.  Materials shall be new of 
standard current products of Manufacturer’s latest design.  All components by the same 
Manufacturer shall be mechanically and electrically compatible with rating of apparatus 
in which installed.  Similar equipment shall be identical.  For example, all panelboards 
shall be of the Manufacturer and of the same style. 

1.12 FLAME SPREAD PROPERTIES OF MATERIALS 

A. Materials and adhesives incorporated into this project shall conform to NFPA Standard 
255, “Method of Test of Surface Burning Characteristics of Building Materials”.  The 
classification shall not exceed a flame spread rating of 25, nor exceed a smoke developed 
rating of 50, for all materials, adhesives, finishes, etc., specified for each system. 

1.13 MANUFACTURER’S RECOMMENDATIONS 

A. The Manufacturer’s published directions and/or recommendations shall be followed in 
the delivery, storage, protection, installation, and wiring of all equipment and material.  
The Contractor shall promptly notify the Engineer, in writing, of any conflict between the 
requirements of the Contract Documents and the Manufacturers’ directions, and shall 
obtain the Engineer’s guidance before proceeding with the work.  Should the Contractor 
perform any such work that does not comply with the Manufacturers’ directions or such 
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instructions from the Owner, the Contractor shall bear all costs arising in connection with 
the deficiencies. 

1.14 SPACE AND EQUIPMENT ARRANGEMENT 

A. The size of electrical equipment indicated on the Drawings is approximate and based on 
the dimensions of a particular Manufacturer.  While other Manufacturers may be 
acceptable, it is the responsibility of the Contractor to determine if the equipment 
proposed by the Contractor will fit in the space.   

B. All equipment shall be installed in a manner to permit access to all surfaces.  All 
nameplates shall be able to be viewed without disassembly. 

C. All equipment and piping shall be installed in a manner to provide the greatest amount of 
clearance for access and maintenance of systems and equipment.  Installation of conduit 
and panels which blocks personnel access to all parts of chases or mechanical spaces is 
prohibited. 

1.15 PROTECTION 

A. The Contractor shall at all times take such precautions as may be necessary to properly 
protect all materials and equipment from damage from the time of delivery until the 
completion of the work.  This shall include the erection of all required temporary shelters 
and supports to adequately protect any items stored in the open on the site from the 
weather, the ground and surrounding work; the cribbing of any items above the floor of 
the construction; and the covering of items in the incomplete building with tarpaulins or 
other protective covering; the installation of electric heaters in electrical switchgear and 
similar equipment to prevent moisture damage.  Failure on the part of the Contractor to 
comply with the above will be sufficient cause for the rejection of the items in question. 

B. Take particular care not to damage the building structure in performing work.  All 
finished floors and finished surfaces shall be covered to prevent any damage by workers 
or their tools and equipment during the construction of the building. 

1.16 SUPERVISION 

A. Each Contractor and Subcontractor shall provide a competent superintendent or foreman 
for the work of their trade.  (Refer also to the Uniform General Conditions for additional 
information concerning supervision.)  

B. It shall be the responsibility of the General to assure that each superintendent studies all 
Drawings and is familiar with the work to be coordinated with and performed by other 
trades.  The General Contractor shall coordinate the work of all trades and, before 
material is fabricated or installed, assure that the work will not cause an interference with 
another trade.  Where interferences are encountered, they shall be resolved at the job site 
by the superintendents involved.  Where interferences cannot be resolved without major 
changes to the Drawings, the matter shall be referred to the Engineer for a ruling.  The 
decision of the Engineer shall be final. 
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1.17 SITE OBSERVATION 

A. Site observation by the Architect, Engineer, Owner or any representative of the Owner, is 
for the express purpose of verifying compliance by the Contractor with the Contract 
Documents, and shall not be construed as construction supervision nor indication of 
approval of the manner or location in which the work is being performed as being a safe 
practice or place. 

B. The safety of the workers on the site is the responsibility of the Contractor.  By entering 
the site, the Contractor, Subcontractors, and their employees relieve the Owner of any 
responsibility for their safety, and accept complete responsibility for any unsafe acts or 
procedures which may cause them harm. 

1.18 GUARANTEE 

A. The Contractor shall guarantee all labor and materials furnished and installed 
under this contract for a period of one (1) year from date of FINAL ACCEPTANCE 
by Owner.  Certain work and materials shall be guaranteed for a longer period when so 
specified.  The guarantee shall cover the repair or replacement without additional cost to 
the Owner, of any defective material or faulty workmanship. 

B. All necessary service to each system, such as adjustment of controls, mechanical repair of 
equipment and other work requiring specialized training, shall be furnished by the 
Contractor, at no cost to the Owner, for a period of one (1) year, concurrent with the 
warranty period specified above.  This shall not include repair of damage due to fire 
unless the fire results from faulty materials or workmanship on the part of the Contractor, 
storm, vandalism, or other factors entirely beyond the control of the Contractor, nor shall 
it include such routine service as oiling motors, cleaning or replacing filters, replacing 
blown fuses (unless caused by defective performance of the equipment), nor any other 
work not requiring special skill.  The above items pertaining to routine servicing of the 
equipment and motors, cleaning or replacing filters, or replacing fuses are the 
responsibility of the Owner unless a service agreement is made between the Contractor 
and the Owner. 

C. If the Contractor shall fail to perform under these requirements, then the Uniform and 
Special General Conditions shall govern any required remedies the Owner may be forced 
to take. 

1.19 CUTTING AND PATCHING 

A. General:  Provide openings in all new or existing construction indicated in the drawings, 
or as necessary for the proper installation of all systems included in the project. 

B. Methods of cutting:  Openings cut through concrete and masonry shall be made with 
masonry saws and/or core drills and at such locations acceptable to the Construction 
Inspector and Design Engineer.  Impact-type equipment shall not be used except where 
specifically acceptable to the Design Architect and Engineer.  Openings in precast 
concrete slabs for conduits, outlet boxes, etc., shall be core drilled to exact size. 
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C. Restoration:  All openings shall be finished, closed around penetrating materials as 
specified, or restored to “as-new” condition under the appropriate Specification Section 
for the materials involved, and shall match remaining surrounding materials and/or 
finishes. 

D. Masonry:  Where openings are cut through masonry walls, provide and install lintels or 
other structural supports to protect the remaining masonry.  Adequate supports shall be 
provided during the cutting operation to prevent any damage to the masonry occasioned 
by the operation.  All structural members, supports, etc., shall be of the proper size and 
shape, and shall be installed in a manner acceptable to the Design Engineer. 

E. Plaster:  All mechanical work in areas containing plaster shall be completed prior to the 
application of the finish plaster coat.  Cutting of finish plaster coat will not be permitted. 

F. Special Note:  No cutting, boring, or excavating which will weaken the structure shall be 
undertaken.  

G. Refer to Specification Division 2 for requirements governing trenching. 

1.20 ROOF PENETRATIONS AND FLASHING 

A. Conduit and duct sleeves, pitch pockets, and flashings compatible with the roofing 
installation shall be provided and installed by a qualified Contractor for all roof 
penetrations.  This shall be the responsibility of the General Contractor. 

1.21 OPERATION PRIOR TO COMPLETION 

A. When any piece of electrical equipment is operable and it is to the advantage of the 
Contractor to operate the equipment for a purpose other than testing (for a period longer 
than one hour), the Contractor may do so, providing that the operation is properly 
supervised, and the Construction Inspector has given written permission.  The warranty 
period shall not commence until such time as the equipment is operated for the beneficial 
use of the Owner, or date of substantial completion, whichever occurs first. 

B. No equipment shall be operated, even for test purposes, until it has been thoroughly 
swept and vacuumed clean of dust, dirt and debris.   

C. Regardless of whether or not the equipment has or has not been operated, the Contractor 
shall properly clean the equipment, install clean filters, properly adjust, and complete all 
deficiency list items before final acceptance by the Owner as described in the following 
paragraph.  The date of acceptance and performance certification shall be the same date. 

1.22 CHECKING AND TESTING MATERIALS AND/OR EQUIPMENT 

A. Before the work is accepted, an authorized representative of the Manufacturer of the 
installed materials and/or equipment shall personally inspect the installation and 
operation of the materials and/or equipment to determine that it is properly installed and 
in proper operating order.  The qualifications of the representative shall be appropriate to 
the technical requirements of the installation and shall be submitted to the owner for 
approval.  The decision of the owner concerning the appropriateness of the representative 
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shall be final.  Testing and checking shall be accomplished during the course of the work 
where required by work being concealed, and at the completion of the work otherwise.  
In addition, the Contractor shall submit to the Design Engineer all close out documents 
listed in Section 16011. 

1.23 CLEANING AND PAINTING 

A. All equipment furnished by the mechanical Subcontractors shall be delivered to the job 
with a suitable factory protective finish.  The following materials shall not be painted:  
copper, galvanized metal, stainless steel, fiberglass, and plastics such as PVC, PVDF, 
polypropylene, etc. 

B. If painting is required, before painting, materials and equipment surfaces shall be 
thoroughly cleaned of cement, plaster, and other foreign materials, and all oil and grease 
shall be removed.  Such surfaces shall be carefully wiped and all cracks and corners 
scraped out.  Exposed metal work shall be carefully brushed down with steel brushes to 
remove rust and other spots and left smooth and clean. 

C. Equipment nameplates shall be protected from being painted; suitable protection shall be 
afforded to the plates to prevent their being rendered illegible due to the painting 
operation, or receiving any overspray or spatter. 
1. All uncovered, unprotected steel supports and hanger rod threads shall be cleaned 

and painted with two coats of Tropical Paint Co. No. 77-black asphaltic 
emulsion.  Galvanized steel conduit shall not be painted.  

2. The surfaces to be finish painted shall first be prepared as follows: 
3. All ferrous metal surfaces without a protective finish and not galvanized in 

exposed and concealed areas including chases, and above ceilings shall be 
painted with two (2) coats of P&L zinc chromate primer as the construction 
progresses to protect against oxidation and deterioration.  

PART 2 - PRODUCTS   (Not Used) 

PART 3 - EXECUTION 

3.1 INSTALLATION METHODS 

A. Support:  All wiring, cable trays and conduits shall be adequately and properly supported 
from the building structure by means of hanger rods or clamps fastened to the building 
structure as herein specified. 

B. All conduits, etc., shall be cut accurately to measurements established from the actual 
building conditions and shall be worked into place without springing or forcing.  All 
conduits run exposed in machinery and equipment rooms shall be installed parallel to the 
building lines.  Conduits run in furred ceilings, etc., shall be similarly installed, unless 
noted otherwise. Conduits in furred ceilings and in other concealed spaces shall be neatly 
grouped and racked. All conduit openings shall be maintained in a sealed condition until 
the systems are closed with final connections. 
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C. All openings through all floors, walls, and roofs, etc., regardless of material for the 
passage of conduit, cable trays, etc., shall be sleeved.  All penetrations must pass through 
sleeves. Sleeves shall be set in new construction before concrete is poured, as cutting 
holes through any part of the concrete will not be permitted unless acceptable to the 
Architect/Engineer.  Installation of sleeves and the sealing of sleeves shall be the 
responsibility of the electrical Contractor except roof sleeves. 

3.2 REQUIRED INSPECTIONS 

A. Prior to the installation of any ceiling material, gypsum, plaster, or acoustical board, the 
Contractor shall notify the construction inspector so that arrangement can be made for an 
inspection of the above-ceiling area about to be “sealed” off.  The Contractor shall give 
as much advance notice as possible, but no less than five (5) working days. 

B. All above-ceiling areas will be subject to a formal inspection before ceilings are installed, 
or installation is otherwise concealed from view.  All electrical work at and above the 
ceiling, including items supported by the ceiling grid, such as lighting fixtures, shall be 
complete and installed in accordance with contract requirements, including power to 
lighting fixtures, fans, and other powered items and all conduit supports.  Adequate 
lighting shall be provided to permit thorough inspection of all above-ceiling items.  The 
inspection will include representatives of the following:  General Contractor and each 
Subcontractor having work above the ceiling, Engineer(s) of Record, Construction 
Inspector(s), and the Maintenance Staff. Areas to be included and time of inspection shall 
be coordinated with the Construction Inspector. 

C. The purpose of this inspection is to verify the completeness and quality of the installation 
of the electrical systems and any other special above ceiling systems.  The ceiling 
supports (tee bar or lath) shall be in place so that access panel and light fixture locations 
are identifiable and so that clearances and access provisions may be evaluated. 

D. No ceiling materials may be installed until the resulting deficiency list from this 
inspection is satisfied and the Construction Inspector has given approval. 

3.3 TESTING 

A. Tests for specific systems and equipment are specified in associated specification sections 
or in the drawings.  All tests specified or indicated shall be performed and witnessed by 
the Owner.  All tests shall be individually documented, and the test report for each shall 
be included in the final documentation submitted to the Owner at the completion of the 
project.  Data shall be delivered to the Design Engineer as specified under “Requirements 
for Final Acceptance”.  The documentation shall include as a minimum: 
1. Contractor firm name, supervisor’s name, and name of personnel performing test 
2. Date and time of beginning of test, and date and time of test completion 
3. Description of equipment or system being tested 
4. Description of test being performed 
5. Description of outcome of test 
6. Dated signatures of person performing test, Contractor’s supervisor, and Owner’s 

representative, including legibly printed names and titles 
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B. The Contractor shall make, at no additional cost to the Owner, any tests deemed 
necessary by the inspection departments having jurisdiction, and in the National Fire 
Protection Association, ASTM, etc. Standards listed.  The Contractor shall provide all 
equipment, materials, and labor for making such tests.  Reasonable amounts of fuel and 
electrical energy costs for system tests will be paid by the Owner where services are 
readily available.  Where such services are not readily available, the Contractor shall 
provide all water, electricity or fuel.  NOTE THAT SUCH TESTS WILL BE 
REASONABLY REQUIRED TO CONFIRM THE SPECIFIED OPERATION, 
CAPACITY, OR DURABILITY OF THE MATERIAL OR EQUIPMENT, AND WILL 
NOT BE INVOKED UNLESS DEEMED ABSOLUTELY NECESSARY. 

C. The Construction Inspector shall be notified in writing at least 5 working days prior to 
each test and other Specification requirements requiring action on the part of the 
Construction Inspector.  All equipment shall be placed in operation and tested for proper 
automatic control requirements before the balancing agency starts their work. 

D. Insulation resistance test shall be made on each 208 volt feeder conductor after 
installation.  Tests shall be made with a 500 vdc megger.  Readings shall be recorded and 
test reports furnished as described in this section. 

E. All defective lamps found during testing shall be replaced. 

F. All receptacles and light switches shall be tested to verify they are connected properly. 

G. All HVAC motors and line voltage controls shall be checked to verify correct operation. 

H. All panelboards shall be inspected prior to installing covers to verify correct wiring 
connections and color coding procedures. 

3.4 TRAINING 

A. Prior to final acceptance of the project, Contractor shall provide a minimum of six (6) 
hours of training for a minimum of four (4) of the Owners personnel, on the operation 
and maintenance of the existing systems, including normal maintenance procedures and 
the location and operation of emergency shut down switches, etc. Contractor shall 
provide complete, written, Manufacturers literature on all electrical systems for each 
person trained. 

 

 

END OF SECTION 
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SECTION 16011 

ELECTRICAL SUBMITTAL AND CLOSE OUT DOCUMENTS 

PART 1 - GENERAL 

1.1 RELATED SECTIONS 

A. Section 16060 – Grounding & Bonding 

B. Section 16070 – Hangers and Supports 

C. Section 16075 – Electrical Identification 

D. Section 16123 – Building Wire and Cable 

E. Section 16130 – Raceway and Boxes 

F. Section 16140 – Wiring Devices 

G. Section 16150 – Wiring Connections 

H. Section 16235 – Engine Generators 

I. Section 16289 – TVSS 

J. Section 16411 – Enclosed Switches 

K. Section 16442 – Panelboards 

L. Section 16491 – Fuses 

M. Section 16510 – Interior Luminaires 

N. Section 16520 – Exterior Luminaires 

O. Section 16530 – Emergency Lighting 

P. Section 16710 – Telecommunications 

Q. Section 16722 – Gas Monitoring 

1.2 WORK INCLUDES 

A. The Contractor shall provide equipment submittal data as summarized in 1.3. The complete 
requirements are listed in the referenced Division 16 section. 

B. The Contractor shall provide close out data as summarized in 1.4. The complete 
requirements are listed in the referenced Division 16 section. 
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1.3 SUBMITTAL SUMMARY 

A. Section 16060 – Grounding and Bonding 
1. Product Data: Submit data on grounding electrodes and connections. 
2. Test Reports: Provide grounding system test reports. 

B. Section 16070 – Hangers and Supports 
1. Product Data: Submit Manufacturers catalog data including load capacity. 
2. Provide Manufacturer's Installation Instructions. 
3. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

C. Section 16075 – Electrical Identification 
1. Product Data: Submit Manufacturer’s catalog literature for each product used on the 

project. 
2. Manufacturer's Installation Instructions: Indicate installation instructions, special 

procedures, and installation. 

D. Section 16123 – Building Wire and Cable 
1. Product Data: Submit for building wire and cable. 

E. Section 16130 – Raceway and Boxes 
1. Product Data: Submit for the following: 

a. Flexible metal conduit 
b. Liquid tight flexible metal conduit 
c. Nonmetallic conduit 
d. Raceway fittings 
e. Conduit bodies 
f. Wireway 
g. Pull and junction boxes 

2. Manufacturer's Installation Instructions: Submit application conditions and 
limitations of use stipulated by Product testing agency specified under Regulatory 
Requirements. Include instructions for storage, handling, protection, examination, 
preparation, and installation of Product. 

F. Section 16140 – Wiring Devices 
1. Product Data: Submit Manufacturer's catalog information showing dimensions, 

colors, and configurations. 

G. Section 16150 – Wiring Connections 
1. Product Data: Submit wiring device Manufacturer’s catalog information showing 

dimensions, configurations, and construction. 
2. Provide Manufacturer's installation instructions. 

H. Section 16235 – Engine Generators 
1. Shop Drawings: Indicate electrical characteristics and connection requirements. 

Include plan and elevation views with overall and interconnection point dimensions, 
fuel consumption rate curves at various loads, ventilation and combustion air 
requirements, electrical diagrams including schematic and interconnection 
diagrams. 

2. Product Data: Submit data showing dimensions, weights, ratings, interconnection 
points, and internal wiring diagrams for engine, generator, control panel, transfer 
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switch, battery, battery rack, battery charger, exhaust silencer, and vibration 
isolators. 

3. Test Reports: Indicate results of performance testing. 
4. Manufacturer's Field Reports: Indicate inspections, findings, and recommendations. 

I. Section 16289 – TVSS 
1. Product Data: Submit capacity, dimensions, weights, details, and wiring 

configuration. 
2. Test Reports: 

a. Indicate Let-Through voltage test data. 
b. Submit spectrum analysis of each unit. 
c. Submit test reports from nationally recognized independent testing 

laboratory verifying suppressors can survive published surge current rating. 
d. Manufacturer's Installation Instructions: Submit installation instructions and 

connection requirements. 
e. Manufacturer's Certificate: Certify transient voltage surge suppression 

device complies with UL 1449 Second Edition Surge Voltage Ratings. 

J. Section 16411 – Enclosed Switches 
1. Product Data: Submit switch ratings and enclosure dimensions. 

K. Section 16442 – Panelboards 
1. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus 

ampacity, integrated short circuit ampere rating, circuit breaker and fusible switch 
arrangement and sizes. 

2. Product Data: Submit catalog data showing specified features of standard products. 

L. Section 16491 – Fuses 
1. Product Data: Submit data sheets showing electrical characteristics, including time-

current curves. 

M. Section 16510 – Interior Luminaires 
1. Shop Drawings: Indicate dimensions and components for each luminaire not standard 

product of Manufacturer. 
2. Product Data: Submit dimensions, ratings, and performance data. 

N. Section 16520 – Exterior Luminaires 
1. Product Data: Submit dimensions, ratings, and performance data. 

O. Section 16530 – Emergency Lighting 
1. Product Data: Submit dimensions, ratings, and performance data. 

P. Section 16710 – Telecommunications 
1. Prior to ordering any material, provide two (2) copies of complete brochure 

information on all products for installation on this project. All brochures and 
specification sheets shall be bound within a three-ring loose leaf binder and 
organized in the same manner as the Products portion of the Specifications. If more 
than one product is listed on the same page of the brochure or specification sheet 
submitted, the intended product or part number shall be clearly indicated or 
highlighted by the Contractor. 
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2. Contractor shall submit Proposed Test Procedures and a sample of the printout or 
test result form, as well as a list of all Test Equipment to be used for cable testing.  

3. Contractor shall submit a Proposed Labeling and Cable Identification Scheme 
describing the outlet labeling, patch panel labeling, fiber patch panel labeling, voice 
termination labeling, and all cable end labeling procedures and samples. 

4. Contractor shall submit all Proposed Firestopping System plans and methods for 
approval prior to beginning the firestopping portion of the work. 

Q. Section 16722 – Gas Monitoring 
1. Product Data:  Provide Manufacturers data on all equipment and components 

described herein. 
2. Submittal shall include Manufacturer's Installation Instructions and complete system 

wiring and central control station schematics. 

1.4 CLOSEOUT SUBMITTALS:   The items summarized below must be complete before the electrical 
portion of the project will be considered substantially complete. See reference sections for complete 
details. See section 16010 for complete test reporting procedures. 

A. Section 16060 – Grounding and Bonding 
1. Project Record Documents: Record actual locations of components and grounding 

electrodes. 
2. Perform ground resistance testing in accordance with IEEE 142. 
3. Perform continuity testing in accordance with IEEE 142. 
4. When improper grounding is found on receptacles, check receptacles in entire 

project and correct. Perform retest. 
5. All new ground rods shall be tested after installation using a ground rod resistance 

tester. The maximum resistance for each ground rod shall be no more than 25 ohms, 
as required by the NEC. After the ground rod resistance test, if the ground rod has a 
resistance higher than 25 ohms, the Contractor will need to modify the ground 
system to lower this resistance. To lower the resistance, the Contractor shall drive 
and interconnect additional ground rods in a triad formation, install longer ground 
rods or use manufactured, encapsulated electrolyte ground rods to obtain a 
resistance of 25 ohms or less. Manufactured, electrolyte ground rods shall be equal 
to Lyncole XIT Grounding Systems. For a multiple ground rod installations, rods 
shall be spaced 10' apart and #1/0 AWG or larger bare, copper conductors shall be 
installed underground between rods, minimum 18” below grade. After corrective 
measures are complete, the new ground rod installation shall be re-tested with a 
ground rod tester to show that each installation has a total resistance of 25 ohms or 
less. Ground rod resistance test results shall be documented, signed by the 
licensed electrician performing the tests, and submitted to the Owner for 
approval. These test results shall include ground rod resistance values and the 
weather and soil conditions present during the tests. 

B. Section 16123 - Building Wire and Cable 
1. Test installation after new wiring is completed and when fixtures and equipment 

have been connected ready for use.  Resistance between conductors and between 
each conductor and ground shall conform to NEC.   

2. All wires #1/0 AWG and larger conductors and service entrance conductors 
shall pass a 500 volt megger test prior to placing in service.  Testing to be 
witnessed by Owner's representative.  Acceptable minimum insulation 
resistance is 50 megohms. 
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C. Section 16235 – Engine Generators 
1. Operation and Maintenance Data: Submit instructions and service manuals for 

normal operation, routine maintenance, oil sampling and analysis for engine wear, 
and emergency maintenance procedures. 

2. Before the work is accepted, an authorized representative of the Manufacturer shall 
personally inspect the installation and operation of the equipment to determine that 
it is properly installed and in proper operating order.  The qualifications of the 
representative shall be appropriate to the technical requirements of the installation 
and shall be submitted to the owner for approval.  The decision of the owner 
concerning the appropriateness of the representative shall be final.  Testing and 
checking shall be accomplished during the course of the work where required by 
work being concealed, and at the completion of the work otherwise.  In addition, the 
Contractor shall submit to the Design Engineer a signed statement from the 
representative certifying as follows:  “I certify that the materials and/or equipment 
listed below have been personally inspected by the undersigned authorized 
Manufacturer’s representative and is properly installed and operating in accordance 
with the Manufacturer’s recommendations”. 

3. Furnish 8 hours of instruction each for two persons, to be conducted at project site 
with Manufacturer's representative. 

D. Section 16411 – Panelboards 
1. Project Record Documents: Record actual locations of panelboards and record 

actual circuiting arrangements. 
2. Operation and Maintenance Data: Submit spare parts listing; source and current 

prices of replacement parts and supplies; and recommended maintenance 
procedures and intervals. 

E. Section 16491 – Fuses 
1. Project Record Documents: Record actual sizes, ratings, and locations of fuses. 

F. Section 16710 – Telecommunications 
1. Contractor shall maintain one set of drawings on site to continually and accurately 

record the as-constructed work. The mark-up drawings shall accurately indicate 
locations of all equipment, pull-boxes, conduits, cable types, cable routing, cable 
labeling, outlet locations, and outlet labeling. All record drawings shall be 
maintained and updated daily and made available for inspection at any time during 
the course of the work by the Owner or the Owner’s Representative.  At project 
completion Contractor shall deliver drawings and documentation of the project, in 
both hard copy and in AutoCAD V12 or later format, to minimally include: 

2. As-built connectivity diagram indicating pathways and utilization of duct bank 
system for fiber optic cable connectivity. 

3. As-built telecommunications floor plans of the facility with entire contracted cable 
and outlet placement clearly depicted. 

4. As-built elevations of all termination fields describing cable and outlet location 
labeling scheme. 

5. As-built logical riser diagram describing connectivity and cable sizes for both 
telecommunications and grounding cabling systems. 

6. Cable test results submitted in both hard copy and magnetic format along with 
viewing software from the tester Manufacturer.  Hard copy to be bound within 
loose-leaf binder neatly organized according to the test type and medium as 
identified in the Testing portion of this Specification. 
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G. Section 16722 – Gas Monitoring 
1. Calibrate monitoring system per Manufacturer’s recommendations. The 

Manufacturer’s authorized technical representative shall be present during all tests 
and inspections.  The Manufacturer’s authorized representative shall provide 
supervision of final connections to the system panel, perform a complete functional 
test of the system and submit a written report to the Contractor attesting to the 
proper operation of the completed system.  This report shall be a part of the final 
documents submitted to the owner. 

2. The Manufacturer’s authorized representative shall perform an eight (8) hour 
training session where the representative shall instruct and train a minimum of six 
(6) TxDOT personnel and, if applicable, local Fire Department personnel in the 
operation of the system.  At the training session, the Manufacturer’s authorized 
representative shall provide a complete written operating and maintenance manual 
that clearly describes the system, its operation, and any maintenance requirements.  
It shall also have a clearly understandable maintenance schedule and a complete 
parts list for all components of the system(s).   

PART 2 - PRODUCTS   (Not Used) 

PART 3 - EXECUTION   (Not Used) 

 

 

END OF SECTION 
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SECTION 16060 
 

GROUNDING AND BONDING 

PART 1  - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Rod electrodes 
2. Wire 
3. Mechanical connectors 
4. Exothermic connections 

1.2 RELATED SECTIONS 

A. Section Includes: Section 16010 – Basic Electrical Requirements 

1.3 REFERENCES 

A. Institute of Electrical and Electronics Engineers: 
1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial 

Power Systems 
2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic 

Equipment 

B. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code 

1.4 SYSTEM DESCRIPTION 

A. Grounding systems use the following elements as grounding electrodes: 
1. Metal underground water pipe 
2. Building steel 
3. Rod electrode 

1.5 PERFORMANCE REQUIREMENTS 

A. Grounding System Resistance: Per NEC, 25 ohms maximum for a single grounding 
electrode or 25 ohms maximum for multiple electrodes that are connected together. 

1.6 SUBMITTALS 

A. Product Data: Submit data on grounding electrodes and connections. 

B. Test Reports: Provide grounding system test reports per Part 3.4. 
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1.7 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of components and grounding 
electrodes. 

1.8 QUALITY ASSURANCE 

A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL 
labeled. 

1.9 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years experience. 

B. Installer: Company specializing in performing work of this section with minimum 3 years 
experience. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site in original factory packaging, labeled with Manufacturer's 
identification. 

B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original packaging. 

1.11 COORDINATION 

A. Complete grounding and bonding of building reinforcing steel prior concrete placement. 

PART 2 - PRODUCTS 

2.1 ROD ELECTRODES 

A. Manufacturers: 
1. Copperweld, Inc. 
2. Erico, Inc. 
3. O-Z Gedney Co. 
4. Thomas & Betts, Electrical 

B. Product Description: 
1. Material: Copper-clad steel 
2. Diameter: 3/4 inch 
3. Length: 10 feet 

C. Connector: Connectors for exothermic welded connections only. 

Texas Department of Transportation Grounding and Bonding 
Facilities Management 16060 - 2 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 

 

2.2 WIRE 

A. Material: Stranded copper 

B. Grounding Electrode Conductor: Copper conductor, insulated 

C. Bonding Conductor: Copper conductor, insulated 

2.3 MECHANICAL CONNECTORS 

A. Manufacturers: 
1. Erico, Inc. 
2. ILSCO Corporation 
3. O-Z Gedney Co. 
4. Thomas & Betts, Electrical 

B. Description: Bronze connectors, suitable for grounding and bonding applications, in 
configurations required for particular installation. 

2.4 EXOTHERMIC CONNECTIONS 

A. Manufacturers: 
1. Cadweld, Erico, Inc. 
2. Copperweld, Inc. 
3. ILSCO Corporation 
4. O-Z Gedney Co. 
5. Thomas & Betts, Electrical 

B. Product Description: Exothermic materials, accessories, and tools for preparing and 
making permanent field connections between grounding system components. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify final backfill and compaction has been completed before driving rod electrodes. 

3.2 PREPARATION 

A. Remove surface contaminants at connection points. 

3.3 INSTALLATION 

A. Install in accordance with IEEE 142. 

B. Install rod electrodes at locations as indicated on Drawings. Install additional rod 
electrodes to achieve specified resistance to ground. 
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C. Install grounding and bonding conductors concealed from view. 

D. Bond together metal siding not attached to grounded structure; bond to ground. 

E. Install isolated grounding conductor for circuits supplying personal computers in 
accordance with IEEE 1100. 

F. Equipment Grounding Conductor: Install separate, insulated conductor within each feeder 
and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing. 

G. Permanently ground entire light and power system in accordance with NEC, including 
service equipment, distribution panels, lighting panel boards, switch and starter 
enclosures, motor frames, grounding type receptacles, and other exposed non-current 
carrying metal parts of electrical equipment. 

H. Install branch circuits feeding isolated ground receptacles with separate insulated 
grounding conductor, connected only at isolated ground receptacle ground terminals, and 
at isolated ground bus of serving panel. 

I. Permanently attach equipment and grounding conductors prior to energizing equipment. 

3.4 FIELD QUALITY CONTROL 

A. Perform ground resistance testing in accordance with IEEE 142. 

B. Perform continuity testing in accordance with IEEE 142. 

C. When improper grounding is found on receptacles, check receptacles in entire project and 
correct. Perform retest. 

D. All new ground rods shall be tested after installation using a ground rod resistance tester. 
The maximum resistance for each ground rod shall be no more than 25 ohms, as required 
by the NEC. After the ground rod resistance test, if the ground rod has a resistance higher 
than 25 ohms, the Contractor will need to modify the ground system to lower this 
resistance. To lower the resistance, the Contractor shall drive and interconnect additional 
ground rods in a triad formation, install longer ground rods or use manufactured, 
encapsulated electrolyte ground rods to obtain a resistance of 25 ohms or less. 
Manufactured, electrolyte ground rods shall be equal to Lyncole XIT Grounding 
Systems. For a multiple ground rod installations, rods shall be spaced 10' apart and #1/0 
AWG or larger bare, copper conductors shall be installed underground between rods, 
minimum 18” below grade. After corrective measures are complete, the new ground rod 
installation shall be re-tested with a ground rod tester to show that each installation has a 
total resistance of 25 ohms or less. Ground rod resistance test results shall be 
documented, signed by the licensed electrician performing the tests, and submitted 
to the Owner for approval. These test results shall include ground rod resistance 
values and the weather and soil conditions present during the tests. 

END OF SECTION 
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SECTION 16070 
 

ELECTRICAL HANGERS AND SUPPORTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Conduit supports 
2. Formed steel channel 
3. Spring steel clips 
4. Sleeves 
5. Mechanical sleeve seals 
6. Equipment bases and supports 

1.2 RELATED SECTIONS 

A. Division 3 - Cast-In-Place Concrete: Product requirements for concrete for placement by 
this section. 

1.3 REFERENCES 

A. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code 

1.4 SUBMITTALS 

A. Shop Drawings: Indicate system layout with location and detail of trapeze hangers. 

B. Product Data:  Submit Manufacturers catalog data including load capacity. 

C. Manufacturer's Installation Instructions:  Provide complete Manufacturer’s installation 
instructions. 

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years experience. 

B. Installer: Company specializing in performing work of this section with minimum 3 years 
experience. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site in original factory packaging, labeled with Manufacturer's 
identification. 

B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original packaging. 

PART 2 - PRODUCTS 

2.1 CONDUIT SUPPORTS 

A. Manufacturers: 
1. Allied Tube & Conduit Corp. 
2. Electroline Manufacturing Company 
3. O-Z Gedney Co. 

B. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running 
threads. 

C. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or 
hanger rod. Set screw: hardened steel. 

D. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single 
bolt to tighten. 

E. Conduit clamps - general purpose: One hole malleable iron for surface mounted conduits. 

F. Cable Ties: High strength nylon temperature rated to 185 degrees F.  Self locking. 

2.2 FORMED STEEL CHANNEL 

A. Manufacturers: 
1. Allied Tube & Conduit Corp. 
2. B-Line Systems 
3. Midland Ross Corporation, Electrical Products Division 
4. Unistrut Corp. 

B. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center. 

2.3 SLEEVES 

A. Sleeves for conduits through Non-fire Rated Floors: 18 gage thick galvanized steel. 

B. Sleeves for conduits through Non-fire Rated Beams, Walls, Footings, and Potentially Wet 
Floors: Steel pipe or 18 gage thick galvanized steel. 
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2.4 MECHANICAL SLEEVE SEALS 

A. Manufacturers: 
1. Thunderline Link-Seal, Inc. 
2. NMP Corporation 

B. Product Description: Modular mechanical type, consisting of interlocking synthetic 
rubber links shaped to continuously fill annular space between object and sleeve, 
connected with bolts and pressure plates causing rubber sealing elements to expand when 
tightened, providing watertight seal and electrical insulation. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify openings are ready to receive sleeves. 

3.2 INSTALLATION - HANGERS AND SUPPORTS 

A. Anchors and Fasteners: 
1. Concrete Structural Elements: Provide expansion anchors or powder actuated 

anchors. 
2. Steel Structural Elements: Provide beam clamps. 
3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors. 
4. Solid Masonry Walls: Provide expansion anchors. 
5. Sheet Metal: Provide sheet metal screws. 
6. Wood Elements: Provide wood screws. 

B. Install conduit and raceway support and spacing in accordance with NEC. 

C. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit. 

D. Install multiple conduit runs on common hangers. 

E. Supports: 
1. Fabricate supports from structural steel or formed steel channel. Install hexagon 

head bolts to present neat appearance with adequate strength and rigidity. Install 
spring lock washers under nuts. 

2. Install surface mounted cabinets and panelboards with minimum of four anchors. 
3. In wet and damp locations install steel channel supports to stand cabinets and 

panelboards 1 inch off wall. 

3.3 INSTALLATION - EQUIPMENT BASES AND SUPPORTS 

A. Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and extending 6 
inches beyond supported equipment. 
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B. Using templates furnished with equipment, install anchor bolts, and accessories for 
mounting and anchoring equipment. 

3.4 INSTALLATION - SLEEVES 

A. Exterior watertight entries: Seal with adjustable interlocking rubber links. 

B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam. 

C. Set sleeves in position in forms. Provide reinforcing around sleeves. 

D. Size sleeves large enough to allow for movement due to expansion and contraction. 
Provide for continuous insulation wrapping. 

E. Extend sleeves through floors 1 inch above finished floor level. Caulk sleeves. 

F. Where conduit or raceway penetrates floor, ceiling, or wall, close off space between 
conduit or raceway and adjacent work with stuffing insulation and caulk airtight. Provide 
close fitting metal collar or escutcheon covers at both sides of penetration. 

G. Install chrome plated steel escutcheons at finished surfaces. 

3.5 PROTECTION OF FINISHED WORK 

A. Protect adjacent surfaces from damage by material installation. 

 

END OF SECTION 
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SECTION 16075 

ELECTRICAL IDENTIFICATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Nameplates 
2. Adhesive signs 
3. Wire markers 
4. Conduit markers 
5. Underground Warning Tape 

1.2 RELATED SECTIONS 

A. Section  16010 – Basic Electrical Requirements 

1.3 SUBMITTALS 

A. Product Data: 
1. Submit Manufacturer’s catalog literature for each product used on the project. 

B. Manufacturer's Installation Instructions: Indicate installation instructions, special 
procedures, and installation. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years experience. 

B. Installer: Company specializing in performing Work of this section with minimum three 
years experience. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Accept identification products on site in original containers. Inspect for damage. 

B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original wrapping. 

1.6 NAMEPLATES 

A. Product Description: Laminated three-layer plastic with engraved white letters on a black 
background color.  

B. Letter Size: 
1. 1/8 inch high letters for identifying individual equipment and loads. 
2. ¼ inch high letters for identifying grouped equipment and loads. 
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C. Minimum nameplate thickness: 1/8 inch. 

1.7 ADHESIVE WARNING SIGNS 

A. Product Description: Sized as noted on the drawings. Pressure-Sensitive Vinyl with adhesive 
backing, 4- mil thick, white background with black lettering, OSHA header color as noted by the 
sign type, rated for outdoor use, fade resistant in sunlight, flexible down to -40° F. 

1.8 WIRE MARKERS 

A. Description: Split sleeve, or tubing type wire markers or other standard wire marking 
system as approved by the Engineer. 

B. Legend: 
1. Power and Lighting Circuits: Branch circuit or feeder number as indicated on 

Drawings. 
2. Control Circuits: Control wire number as indicated Drawings. 

1.9 CONDUIT AND RACEWAY MARKERS 

A. Description: Labels fastened with adhesive. 

B. Color: 
1. 208 Volt System: Black lettering on white background 
2. Telephone System: Blue lettering on white background 

C. Legend: 
1. 208 Volt System: 208 VOLTS 
2. Telephone System: TELEPHONE 

1.10 UNDERGROUND WARNING TAPE 

A. Description: Minimum 4 or 6 inch wide plastic tape, detectable type, colored red with 
suitable warning legend describing buried electrical lines. 

1.11 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

1.12 INSTALLATION 

A. Install identifying devices after completion of painting. 

B. Nameplate Installation: 
1. Install nameplate parallel to equipment lines. 
2. Install nameplate for each electrical distribution and control equipment enclosure 

with corrosive-resistant mechanical fasteners. 
3. Install nameplates for each control panel and major control components located 

outside panel with corrosive-resistant mechanical fasteners. 
4. Secure nameplate to equipment front using screws. 
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5. Secure nameplate to inside surface of door on recessed panel board in finished 
locations. 

6. Each nameplate shall include the equipment name or designation, the voltage, the 
phase and the state the source panel of the feeder to the equipment in a statement 
that reads “FEEDS FROM PANEL __”. 

7. Install nameplates for the following: 
a. Main Service Disconnect Device 
b. Switchboards 
c. Panel boards 
d. Transformers 
e. Service Disconnect Devices for equipment 
f. Individual Circuit Breaker enclosures 
g. Current Transformer enclosures 
h. Other enclosures as noted on the drawings or as directed by the Owner 

C. Junction Box Labeling: 
1. All junction and pull boxes 4” square or smaller shall be labeled with the panel 

number and the circuit numbers contained in the box. This labeling shall be 
performed by legibly writing the information on the box cover with a black, 
indelible marker. 

D. Wire Marker Installation: 
1. Install wire marker for each conductor (hot wires and neutral wires) at panel 

boards, load centers, wireways, pull boxes, junction boxes, and at each load 
circuit connection point. 

2. Mark data cabling at each end. Install additional marking at accessible locations 
along the cable run. 

3. Install labels at data outlets identifying patch panel and port designation as 
indicated on Drawings. 

E. Underground Warning Tape Installation: 
1. Install underground warning tape along length of each underground conduit, 

raceway, or cable 6 to 8 inches below finished grade, directly above buried 
conduit, raceway, or cable. Install warning tape with writing facing up. 

 

END OF SECTION 
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SECTION 16123 

 
BUILDING WIRE AND CABLE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes building wire and cable and wiring connectors and connections. 

1.2 RELATED SECTIONS 

A.     Section 16010 – Basic Electrical Requirements 

1.3 SYSTEM DESCRIPTION 

A. Product Requirements: Provide products as follows: 
1. Solid conductor for feeders and branch circuits 10 AWG and smaller 
2. Stranded conductors for control circuits 
3. Conductor not smaller than 12 AWG for power and lighting circuits 
4. Conductor not smaller than 12 AWG for line voltage control circuits 
5. 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 150 

feet 

B. Wiring Methods: Provide the following wiring methods: 
1. Concealed Dry Interior Locations: Use only Type THHN/THWN insulation, in 

raceway 
2. Exposed Dry Interior Locations: Use only Type THHN/THWN insulation, in 

raceway 
3. Above Accessible Ceilings: Use only Type THHN/THWN insulation, in 

raceway 
4. Wet or Damp Interior Locations: Use only Type THHN/THWN insulation, in 

raceway 
5. Exterior Locations: Use only Type THHN/THWN insulation, in raceway 
6. Underground Locations: Use only Type THHN/THWN insulation, in raceway 

1.4 SUBMITTALS 

A. Product Data: Submit for building wire and cable. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years experience. 

1.6 FIELD MEASUREMENTS 

A. Verify field measurements are as indicated on Drawings. 
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1.7 COORDINATION 

A. Where wire and cable destination is indicated and routing is not shown, determine routing 
and lengths required. 

1.8 BUILDING WIRE 

A. Manufacturers: 
1. Diamond Wire & Cable Co. 
2. Essex Group Inc. 
3. General Cable Co. 
4. Engineer approved equal 

B. Product Description: Single conductor insulated wire. 

C. Conductor: Copper. 

D. Insulation: NFPA 70; THHN/THWN insulation. 

PART 2 - EXECUTION 

2.1 EXAMINATION 

A. Verify interior of building has been protected from weather. 

B. Verify mechanical work likely to damage wire and cable has been completed. 

C. Verify raceway installation is complete and supported. 

2.2 PREPARATION 

A. Completely and thoroughly swab raceway before installing wire. 

2.3 INSTALLATION 

A. Route wire and cable to meet Project conditions. 

B. All electrical wiring and cable, including HVAC control and thermostat cables, shall be 
installed in conduit or other approved raceway. 

C. Neatly train and lace wiring inside boxes, equipment, and panel boards. 

D. Identify and color code wire and cable under provisions of Section 16075. Identify each 
conductor with its circuit number or other designation indicated. 

E. Special Techniques--Building Wire in Raceway: 
1. Pull conductors into raceway at same time. 
2. Install building wire 4 AWG and larger with pulling equipment. 
3. Use pulling compound to install wiring in raceways. 
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F. Special Techniques - Wiring Connections: 

1. Clean conductor surfaces before installing lugs and connectors. 
2. Make splices, taps, and terminations to carry full ampacity of conductors with 

no perceptible temperature rise. 
3. Tape uninsulated conductors and connectors with electrical tape to 150 percent 

of insulation rating of conductor. 
4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and 

larger. 
5. Install solderless pressure connectors with insulating covers for copper 

conductor splices and taps, 8 AWG and smaller. 
6. Install insulated spring wire connectors with plastic caps for copper conductor 

splices and taps, 10 AWG and smaller. 
7. Install solid conductor for feeders and branch circuits 10 AWG and smaller. 

2.4 WIRE COLOR 

A. General: 
1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the 

following: 
a. Black, red, and blue for circuits at 120/208 volts single or three phase, 

wye systems. 
b. Three-way and four-way switch travelers shall be purple or lavender. 

Switch leg conductors shall be color coded different from the traveler 
conductors and the phase conductors of the system. The color used for 
switch leg conductors shall be the same throughout the project. The color 
used for traveler conductors shall be the same throughout the project. 

2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals, 
splices and boxes. Colors are as follows: 

a. Black, red, and blue for circuits at 120/208 volts single or three phase. 

B. Neutral Conductors: White or gray per NEC. When two or more neutrals are located in 
one conduit, individually identify each with proper circuit number, or use gray wire for 
one or more of the neutrals. 

C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely 
color coded per Part A above. 

D. Feeder Circuit Conductors: Uniquely color code each phase per Part A above. 

E. Ground Conductors: 
1. For 6 AWG and smaller: Green. 
2. For 4 AWG and larger: Identify with green tape at both ends and visible points 

including junction boxes. 

END OF SECTION 
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SECTION 16130 

 
RACEWAY AND BOXES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Project Identification Section includes conduit and tubing, surface raceways, wireways, 
outlet boxes, pull and junction boxes, and handholes. 

1.2 RELATED SECTIONS 

A. Section 16010 – Basic Electrical Requirements 

B. Section 16060 - Grounding and Bonding 

C. Section 16070 - Electrical Hangers and Supports 

D. Section 16075 - Electrical Identification 

1.3 REFERENCES 

A. American National Standards Institute: 
1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated 
2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated 

B. National Electrical Manufacturers Association: 
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 
2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and 

Cable Assemblies 
3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box 

Supports 
4. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid 

Steel Conduit and Intermediate Metal Conduit 
5. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit 
6. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing 

1.4 SYSTEM DESCRIPTION 

A. Raceway and boxes located as indicated on Drawings, and at other locations required for 
splices, taps, wire pulling, equipment connections, and compliance with regulatory 
requirements. Raceway and boxes are shown in approximate locations unless 
dimensioned. Provide raceway to complete wiring system. 

B. Underground More than 5 feet outside Foundation Wall: Schedule 40 PVC, nonmetallic 
conduit unless noted otherwise on the drawings. Provide cast metal boxes or nonmetallic 
handholes or other pull boxes as scheduled on the drawings. 
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C. Underground within 5 feet from Foundation Wall or edge of paving: Provide corrosion 

protected, rigid steel conduit or plastic coated rigid steel conduit unless noted otherwise 
on the drawings. Provide pull boxes as noted on the drawings. 

D. In or Under Slab on Grade: Provide corrosion protected rigid steel conduit or plastic 
coated rigid steel conduit. Provide cast metallic boxes. 

E. Outdoor Locations, Above Grade: Provide rigid steel conduit unless specifically noted 
otherwise on the drawings. Provide cast metal outlet, pull, and junction boxes. 

F. In Slab Above Grade: Provide corrosion protected rigid steel conduit or Schedule 40 
PVC nonmetallic conduit. Provide cast boxes. 

G. Wet and Damp Locations: Provide rigid steel conduit unless specifically noted otherwise 
on the drawings. Provide cast metal outlet, junction, and pull boxes. Provide flush 
mounting outlet box in finished areas. 

H. Concealed Dry Locations: Provide electrical metallic tubing. Provide sheet-metal boxes. 
Provide flush mounting outlet box in finished areas. Provide hinged enclosure for pull 
boxes larger than 4” square. 

I. Exposed Dry Locations: Provide electrical metallic tubing. In shop area provide rigid 
metal conduit in all areas below 8 feet above finished floor. Provide sheet-metal boxes. 
Provide flush mounting outlet box in finished areas. Provide hinged enclosure for pull 
boxes larger that 4” square. 

1.5 DESIGN REQUIREMENTS 

A. Minimum Raceway Size: ¾ inch unless otherwise specified. 

B. Minimum Underground Raceway Size: 1” unless otherwise specified. 

1.6 SUBMITTALS 

A. Product Data: Submit for the following: 
1. Metal conduit, all types 
2. Flexible metal conduit 
3. Liquid tight flexible metal conduit 
4. Nonmetallic conduit 
5. Raceway fittings, all types 
6. Conduit bodies 
7. Wireway 
8. Pull and junction boxes 

B. Manufacturer's Installation Instructions: Submit application conditions and limitations of 
use stipulated by Product testing agency specified under Regulatory Requirements. 
Include instructions for storage, handling, protection, examination, preparation, and 
installation of Product. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect conduit from corrosion and entrance of debris by storing above grade. Provide 
appropriate covering. 

B. Protect PVC conduit from sunlight. 

1.8 COORDINATION 

A. Coordinate installation of outlet boxes for equipment connected under Section 16150. 

B. Coordinate mounting heights, orientation and locations of outlets mounted above 
counters, benches, and backsplashes. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT 

A. Rigid Steel Conduit: ANSI C80.1 

B. Fittings and Conduit Bodies: NEMA FB 1 all steel threaded fittings. Do not use thread-
less connectors for rigid steel conduit. 

2.2 PVC COATED METAL CONDUIT 

A. Product Description: NEMA RN 1; rigid steel conduit with external PVC coating, 20 mil 
thick. 

B. Fittings and Conduit Bodies: NEMA FB 1; steel fittings with external PVC coating to 
match conduit. 

2.3 FLEXIBLE METAL CONDUIT 

A. Product Description: Interlocked steel construction. 

B. Fittings: NEMA FB 1. 

2.4 LIQUID-TIGHT FLEXIBLE METAL CONDUIT 

A. Product Description: Interlocked steel construction with PVC jacket, type LFMC. 

B. Fittings: NEMA FB 1 

2.5 ELECTRICAL METALLIC TUBING (EMT) 

A. Product Description: ANSI C80.3; galvanized tubing. 

B. Fittings and Conduit Bodies: NEMA FB 1; steel compression type only. Do not use set 
screw fittings. 
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2.6 NON-METALLIC CONDUIT 

A. Product Description: NEMA TC 2; Schedule 40 PVC or Schedule 80 PVC as noted on 
the drawings. 

B. Fittings and Conduit Bodies: NEMA TC 3. 

2.7 SURFACE METAL RACEWAY 

A. Product Description: Sheet metal channel with fitted cover, suitable for use as surface 
metal raceway. 

B. Finish: Gray enamel. 

C. Fittings, Boxes, and Extension Rings: Furnish Manufacturer's standard accessories; 
match finish on raceway. 

2.8 OUTLET BOXES 

A. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel. 
1. Luminaires and Equipment Supporting Boxes: Rated for weight of equipment 

supported; furnish 1/2 inch male fixture studs where required. 
2. Concrete Ceiling Boxes: Concrete type. 

B. Cast Boxes: NEMA FB 1, Type FD, cast ferroalloy. Furnish gasketed cover by box 
Manufacturer. Furnish threaded hubs. 

C. Wall Plates for Finished Areas: As specified in Section 16140. 

D. Wall Plates for Unfinished Areas: As specified in Section 16140. 

E. Wall Plates for Exterior Areas: Furnish covers with gaskets. Furnish with “in-use” 
covers. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify outlet locations and routing and termination locations of raceway prior to rough-
in. 

3.2 INSTALLATION 

A. Ground and bond raceway and boxes in accordance with Section 16060. 

B. Fasten raceway and box supports to structure and finishes. 

C. Identify raceway and boxes in accordance with Section 16075. 

D. Arrange raceway and boxes to maintain headroom and present neat appearance. 
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3.3 INSTALLATION - RACEWAY 

A. Raceway routing is shown in approximate locations unless dimensioned. Route to 
complete wiring system. 

B. Arrange raceway supports to prevent misalignment during wiring installation. 

C. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, 
clevis hangers, and split hangers in accordance with Section 16070. 

D. Group related raceway; support using conduit rack. Construct rack using steel channel. 

E. Do not support raceway with wire or perforated pipe straps. Remove wire used for 
temporary supports 

F. Do not attach raceway to ceiling support wires or other piping systems. 

G. Route exposed raceway parallel and perpendicular to walls. 

H. Route raceway installed above accessible ceilings parallel and perpendicular to walls. 

I. Maximum of 6’ length for above ceiling, flexible raceway connections to light fixtures. 

J. Maximum of 2’ length for final, flexible raceway connection to equipment. 

K. Route conduit in and under slab from point-to-point. 

L. Maintain clearance between raceway and piping for maintenance purposes. 

M. Maintain 12 inch clearance between raceway and surfaces with temperatures exceeding 
104 degrees F. 

N. Cut conduit square using saw or pipe cutter; de-burr cut ends. 

O. Bring conduit to shoulder of fittings; fasten securely. 

P. Join nonmetallic conduit using cement as recommended by Manufacturer. Wipe 
nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire 
area inserted in fitting. Allow joint to cure for minimum 20 minutes. 

Q. Install conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp 
and wet locations and to cast boxes. 

R. Install no more than equivalent of four 90 degree bends between boxes. Install conduit 
bodies to make sharp changes in direction, as around beams.  

S. Avoid moisture traps; install junction box with drain fitting at low points in conduit 
system. 

T. Install fittings to accommodate expansion and deflection where raceway crosses control 
and expansion joints. 
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U. Install suitable pull string or cord in each empty raceway except sleeves and nipples. 

V. Install suitable caps to protect installed conduit against entrance of dirt and moisture. 

W. Surface Raceway: Install flat-head screws, clips, and straps to fasten raceway channel to 
surfaces; mount plumb and level. Install insulating bushings and inserts at connections to 
outlets and corner fittings. 

X. Close ends and unused openings in wireway. 

3.4 INSTALLATION - BOXES 

A. Install wall mounted boxes at elevations to accommodate mounting heights as indicated 
on Drawings or as specified in section for outlet device. 

B. Install flush mounted outlet and fixture boxes for all interior or exterior devices or 
fixtures installed in finished walls and ceilings. Surface boxes will only be allowed in 
unfinished, open structure areas. 

C. Adjust box location prior to rough-in to accommodate intended purpose. 

D. Orient boxes to accommodate wiring devices oriented as specified in Section 16140. 

E. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas 
only. 

F. In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches from 
ceiling access panel or from removable recessed luminaire. 

G. Locate flush mounting box in masonry wall to require cutting of masonry unit corner 
only. Coordinate masonry cutting to achieve neat opening. 

H. Do not install flush mounting box back-to-back in walls; install with minimum 6 inches 
separation. Install with minimum 24 inches separation in acoustic rated walls. 

I. Secure flush mounting box to interior wall and partition studs. Accurately position to 
allow for surface finish thickness. 

J. Install stamped steel bridges to fasten flush mounting outlet box between studs. 

K. Install flush mounting box without damaging wall insulation or reducing its effectiveness. 

L. Install adjustable steel channel fasteners for hung ceiling outlet box. 

M. Do not fasten boxes to ceiling support wires or other piping systems. 

N. Support boxes independently of conduit. 

O. Install gang box where more than one device is mounted together. Do not use sectional 
box. 
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P. Install gang box with plaster ring for single device outlets. 

Q. Install large enclosures with hinged covers so that cover can be opened a minimum of 90 
degrees without obstructions and so that all cover clamps and screws are accessible. 

3.5 INTERFACE WITH OTHER PRODUCTS 

A. Route conduit through roof openings for piping and ductwork or through suitable roof 
jack with pitch pocket. 

B. Locate outlet boxes to allow luminaires positioned as indicated on reflected ceiling plan. 

C. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices. 

3.6 ADJUSTING 

A. Adjust flush-mounting outlets to make front flush with finished wall material. 

B. Install knockout closures in unused openings in boxes. 

3.7 CLEANING 

A. Clean interior of boxes to remove dust, debris, and other material. 

B. Clean exposed surfaces and restore finish. 

 

 

END OF SECTION 
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SECTION 16140 

 

ELECTRICAL WIRING DEVICES 

PART 1  - GENERAL   

1.1 SUMMARY 

A. Section includes wall switches; receptacles; multi outlet assembly; and device plates and 
decorative box covers. 

B. Related Sections: 
1. Section 16010 – Basic Electrical Requirements 
2. Section 16130 - Raceway and Boxes: Outlet boxes for wiring devices 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA WD 1 - General Requirements for Wiring Devices 
2. NEMA WD 6 - Wiring Devices-Dimensional Requirements 

1.3 SUBMITTALS 

A. Product Data: Submit Manufacturer's catalog information showing dimensions, colors, 
and configurations. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years experience. 

PART 2 - PRODUCTS 

2.1 WALL SWITCHES 

A. Manufacturers: 
1. Hubbell 
2. Pass and Seymour 
3. Leviton 

B. Product Description: NEMA WD 1, Heavy-Duty AC only general-use snap switch. 

C. Body and Handle: Ivory plastic with toggle handle unless alternate color is specified on 
the drawings. 

D. Ratings: Match branch circuit and load characteristics. 

2.2 RECEPTACLES 

A. Manufacturers: 
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1. Hubbell 
2. Pass and Seymour 
3. Leviton 

B. Product Description: NEMA WD 1, Heavy-duty general use receptacle. 

C. Device Body: Ivory plastic unless alternate color is specified on the drawings. Provide 
ivory colored duplex outlets with orange dot at dedicated, isolated ground electrical 
outlets. 

D. Convenience Receptacle: 20 amp, Type 5-20R. 

E. GFCI Receptacle: Convenience receptacle with integral ground fault circuit interrupter to 
meet regulatory requirements. 

F. Power receptacles shall be commercial grade as a minimum and shall be sized as 
specified on the drawings. 

2.3 WALL PLATES 

A. Manufacturers: 
1. Hubbell 
2. Pass and Seymour 
3. Leviton 

B. Decorative Cover Plate: Ivory nylon for all flush mounted switches, receptacles, and 
other devices specified on the drawings. Receptacles or switches installed on open 
framed walls shall be installed in 4” boxes with industrial raised face covers. 

C. Jumbo Decorative Cover Plate: Ivory nylon plates for all flush mounted switches or 
devices specified on the drawings.  

D. Weatherproof Cover Plate: Gasketed cast metal plate with hinged and gasketed device 
cover unless a gasketed, in-use type cover is specified on the drawings 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify outlet boxes are installed at proper height. 

B. Verify wall openings are neatly cut and completely covered by wall plates. 

C. Verify branch circuit wiring installation is completed, tested, and ready for connection to 
wiring devices. 

3.2 PREPARATION 

A. Clean debris from outlet boxes. 
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3.3 INSTALLATION 

A. Install devices plumb and level. 

B. Install switches with OFF position down. 

C. Install receptacles with grounding pole on bottom. 

D. Connect wiring device grounding terminal to branch circuit equipment grounding 
conductor. 

E. Install decorative plates on switch, receptacle, and blank outlets in finished areas. 

F. Install raised cover galvanized steel plates on outlet boxes and junction boxes in 
unfinished areas, above accessible ceilings, and on surface mounted outlets. 

3.4 INTERFACE WITH OTHER PRODUCTS 

A. Coordinate locations of outlet boxes provided under Section 16130 to obtain mounting 
heights as specified and as indicated on drawings. 

B. Install wall switch 48 inches above finished floor. 

C. Install convenience receptacle and voice/data outlets 18 inches above finished floor or as 
noted on the drawings. 

D. Install convenience receptacle and voice/data outlets 6 inches above counters or as noted 
on the drawings. 

E. Install voice/data outlets for wall mounted telephone 48 inches above finished floor or as 
noted on the drawings. 

3.5 FIELD QUALITY CONTROL 

A. Inspect each wiring device for defects. 

B. Operate each wall switch with circuit energized and verify proper operation. 

C. Verify each receptacle device is energized. 

D. Test each receptacle device for proper polarity. 

E. Test each GFCI receptacle device for proper operation. 

3.6 ADJUSTING 

A. Adjust devices and wall plates to be flush and level. 

3.7 CLEANING 

A. Clean exposed surfaces to remove splatters and restore finish. 

END OF SECTION 
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SECTION 16150 

WIRING CONNECTIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes electrical connections to equipment. 

B. Related Sections: 
1. Section 16010 – Basic Electrical Requirements 
2. Section 16123 - Building Wire and Cable 
3. Section 16130 - Raceway and Boxes 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA WD 1 - General Requirements for Wiring Devices 
2. NEMA WD 6 - Wiring Devices-Dimensional Requirements 

1.3 SUBMITTALS 

A. Product Data: Submit wiring device Manufacturer’s catalog information showing 
dimensions, configurations, and construction. 

B. Provide complete Manufacturer's installation instructions. 

1.4 COORDINATION 

A. Obtain and review shop drawings, product data, Manufacturer’s wiring diagrams, and 
Manufacturer's instructions for equipment furnished under other sections. 

B. Determine connection locations and requirements. 

C. Sequence rough-in of electrical connections to coordinate with installation of equipment. 

D. Sequence electrical connections to coordinate with start-up of equipment. 

PART 2 - PRODUCTS 

2.1 CORD AND PLUGS 

A. Attachment Plug Construction: Conform to NEMA WD 1. 

B. Configuration: NEMA WD 6; match receptacle configuration at outlet furnished for 
equipment. 

C. Cord Construction: Type SO multi conductor flexible cord with identified equipment 
grounding conductor, suitable for use in damp locations. 
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D. Size: Suitable for connected load of equipment, length of cord, and rating of branch 

circuit over current protection. 

PART 3  - EXECUTION 

3.1 EXAMINATION 

A. Verify equipment is ready for electrical connection, for wiring, and to be energized. 

3.2 INSTALLATION 

A. Make all line voltage electrical connections. 

B. Make conduit connections to equipment using flexible metal conduit. Use liquid-tight 
flexible metal conduit with watertight connectors in damp or wet locations.  Flexible 
conduit length to equipment is limited to 2 feet.  Support flexible conduit.   

C. Connect heat producing equipment using wire and cable with insulation suitable for 
temperatures encountered. 

D. Install receptacle outlet to accommodate connection with attachment plug. 

E. Install cord and cap for field-supplied attachment plug. 

F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and 
equipment connection boxes. 

G. Install disconnect switches, controllers, control stations, and control devices to complete 
equipment wiring requirements. 

H. Install terminal block jumpers to complete equipment wiring requirements. 

I. Install interconnecting conduit and wiring between devices and equipment to complete 
equipment wiring requirements. 

3.3 ADJUSTING 

A. Cooperate with utilization equipment Installers and field service personnel during 
checkout and starting of equipment to allow testing and balancing and other startup 
operations. Provide personnel to operate electrical system and checkout wiring 
connection components and configurations 

END OF SECTION 
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SECTION 16210 

 
ELECTRICAL UTILITY SERVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes arrangement with Utility Company for permanent electric service; 
payment of Utility Company charges for service; service provisions; and utility metering 
equipment. 

1.2 RELATED SECTIONS 

A.     16010 – Basic Electrical Requirements 

1.3 SYSTEM DESCRIPTION 

A. Utility Company:  Entergy Texas's service 

B. System Characteristics:  208Y/120 volt, 3 phase, 4 wire, 60 hertz 

C. Service Entrance: Per drawings 

1.4 QUALITY ASSURANCE 

A. Perform work in accordance with Utility Company written requirements. 

B. Maintain one copy of each document on site. 

1.5 FIELD MEASUREMENTS 

A. Verify field measurements are as indicated on Drawings. 

1.6 COORDINATION 

A. Contact Utility Company regarding charges related to service installation. Include utility 
charges in this contract. 

PART 2 - PRODUCTS 

2.1 TRANSFORMER PAD / WHEATHER HEAD 

A. Furnish in accordance with Utility Company requirements. 

2.2 UTILITY METERS 

A. Furnished by Utility Company. 
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2.3 UTILITY METER BASE 

A. Provide, mount, and connect in accordance with Utility Company’s requirements and the 
project drawings. 

2.4 CURRENT TRANSFORMER ENCLOSURE AND EQUIPMENT 

A. Provide, mount, and connect in accordance with Utility Company’s requirements and the 
project drawings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify service equipment is ready to be connected and energized. 

 

END OF SECTION 

Texas Department of Transportation Electrical Utility Services 
Facilities Management  16210 - 2 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 
 

 

 

SECTION 16235 
 

ENGINE GENERATORS 

PART 1  - GENERAL 

1.1 SUMMARY 

A. Section includes engine generator set, exhaust silencer and fittings, transfer switch, fuel 
fittings, remote control panel, battery, and charger. 

B. RELATED SECTIONS 
1. 16010 – Basic Electrical Requirements 
2. 16060 – Grounding and Bonding 
3. 16075 – Electrical Identification 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum) 
2. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches 
3. NEMA ICS 10 - Industrial Control and Systems: AC Transfer Switch Equipment 
4. NEMA MG 1 - Motors and Generators 

B. National Fire Protection Association: 
1. NFPA 110 - Standard for Emergency and Standby Power Systems 

1.3 SYSTEM DESCRIPTION 

A. Description: Engine generator assembly and accessories to provide source of power for 
application in accordance with NFPA 110. 

B. Capacity: kW Rating per drawings at elevation of 3300 feet above sea level, standby 
rating using specified engine cooling scheme. 

1.4 SUBMITTALS 

A. Shop Drawings: Indicate electrical characteristics and connection requirements. Include 
plan and elevation views with overall and interconnection point dimensions, fuel 
consumption rate curves at various loads, ventilation and combustion air requirements, 
electrical diagrams including schematic and interconnection diagrams. 

B. Product Data: Submit data showing dimensions, weights, ratings, interconnection points, 
and internal wiring diagrams for engine, generator, control panel, transfer switch, battery, 
battery rack, battery charger, exhaust silencer, and vibration isolators. 

C. Test Reports: Indicate results of performance testing. 

D. Manufacturer's Field Reports: Indicate inspections, findings, and recommendations. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: Submit instructions and service manuals for normal 
operation, routine maintenance, oil sampling and analysis for engine wear, and 
emergency maintenance procedures. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years. 

1.7 WARRANTY 

A. Furnish parts and labor warranty for 12 months after final acceptance of the system. 

1.8 MAINTENANCE MATERIALS 

A. Furnish one set of tools required for preventative maintenance of engine generator 
system. Package tools in adequately sized metal tool box. 

B. Furnish two of each fuel, oil and air filter element. 

PART 2 - PRODUCTS 

2.1 SERVICE CONDITIONS 

A. Temperature: 100 degrees F. 

B. Altitude: 3,300 feet. 

2.2 ENGINE 

A. Manufacturers: 
1. Generac 
2. Cummins 
3. Stewart & Stevenson. 
4. Onan 
5. Approved equal 

B. Product Description: Water-cooled in-line or V-type, four-stroke cycle internal 
combustion engine. 

C. Rating: Sufficient to operate under 10 percent overload for one hour in ambient of 100 
degrees F  at elevation of 3300 feet. 

D. Fuel System: No. 2 Fuel Oil (Diesel) 

E. Engine speed: 3600 rpm. 
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F. Safety Devices: Engine shutdown on high water temperature, low oil pressure, over 
speed, and engine over crank. Limits as selected by Manufacturer. 

G. Engine Starting: DC starting system with positive engagement, number and voltage of 
starter motors in accordance with Manufacturer's instructions. Furnish remote starting 
control circuit, with MANUAL-OFF-REMOTE selector switch on engine-generator 
control panel. 

H. Engine Jacket Heater: Thermal circulation type water heater with integral thermostatic 
control, sized to maintain engine jacket water at 90 degrees F, and suitable for operation 
on 120 volts AC. 

I. Radiator: Radiator using glycol coolant, with blower type fan, sized to maintain safe 
engine temperature in ambient temperature of 110 degrees F. Radiator air flow restriction 
0.5 inches of water maximum. 

J. Engine Accessories: Fuel filter, lube oil filter, intake air filter, lube oil cooler, fuel 
transfer pump, fuel priming pump, gear-driven water pump. Furnish water temperature 
gage and lube oil pressure gage on engine/generator control panel. 

K. Mounting: Furnish unit with suitable spring-type vibration isolators and mount on 
structural steel base. 

2.3 GENERATOR 

A. Manufacturers: 
1. Generac 
2. Cummins 
3. Stewart & Stevenson 
4. Onan 
5. Approved equal 

B. Product Description: NEMA MG1, three phase, four pole, re-connectable brushless 
synchronous generator with brushless exciter. 

C. Rating: kW per drawings, at 0.8 power factor, 208Y/120 volts, 3 phase, 4 wire, 60 Hz. 

D. Insulation Class: F. 

E. Temperature Rise: 130 degrees C Standby. 

F. Enclosure: NEMA MG1, open drip proof. 

G. Voltage Regulation: Furnish generator mounted volts per hertz exciter-regulator to match 
engine and generator characteristics, with voltage regulation plus or minus 1 percent from 
no load to full load. Furnish manual controls to adjust voltage droop, voltage level (plus 
or minus 5 percent) and voltage gain. 
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2.4 GOVERNOR 

A. Product Description: Electronic governor to maintain engine speed within 0.5 percent, 
steady state, and 5 percent, no load to full load, with recovery to steady state within 2 
seconds following sudden load changes. Equip governor with means for manual 
operation and adjustment. 

2.5 AUTOMATIC TRANSFER SWITCH 

A. Manufacturers: 
1. Generac 
2. Cummins 
3. Stewart & Stevenson 
4. Onan 
5. Approved equal 

B. Product Description: NEMA ICS 10, automatic transfer switch. 

C. Configuration: Electrically operated, mechanically held transfer switch. 

D. Interrupting Capacity: 100 percent of continuous rating. 

E. Withstand Current Rating: 50,000 rms symmetrical amperes, when used with molded 
case circuit breaker. 

F. Control Features and Functions: 
1. Indicating Lights: Mount in cover of enclosure to indicate NORMAL SOURCE 

AVAILABLE, ALTERNATE SOURCE AVAILABLE, switch position. 
2. Test Switch: Mount in cover of enclosure to simulate failure of normal source. 
3. Return to Normal Switch: Mount in cover of enclosure to initiate manual transfer 

from alternate source to normal source. 
4. Transfer Switch Auxiliary Contacts: 1 normally open; 1 normally closed. 
5. Normal Source Monitor: Monitor each line of normal source voltage and 

frequency; initiate transfer when voltage drops below 85 percent or frequency 
varies more than 3 percent from rated nominal value. 

6. Alternate Source Monitor: Monitor alternate source voltage and frequency; 
inhibit transfer when voltage is below 85 percent or frequency varies more than 3 
percent from rated nominal value. 

7. Switched Neutral: Overlapping contacts. 

G. Automatic Sequence of Operation: 
1. Initiate Time Delay to Start Alternate Source Engine Generator: Upon initiation 

by normal source monitor. 
2. Time Delay To Start Alternate Source Engine Generator: 0 to 30 seconds, 

adjustable. 
3. Initiate Transfer Load to Alternate Source: Upon initiation by normal source 

monitor and permission by alternate source monitor. 
4. Time Delay Before Transfer to Alternate Power Source: 0 to 30 seconds, 

adjustable. 
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5. Initiate Retransfer Load to Normal Source: Upon permission by normal source 
monitor. 

6. Time Delay Before Transfer to Normal Power: 0 to 30 seconds, adjustable; 
bypass time delay in event of alternate source failure. 

H. Time Delay Before Engine Shut Down: 0 to 30 minutes, adjustable, of unloaded 
operation. 

I. Engine Exerciser: Start engine every 7 days; run for 30 minutes before shutting down. 
Bypass exerciser control when normal source fails during exercising period. 

J. Enclosure: 
1. Enclosure: ICS 10, Type 1 
2. Finish: Manufacturer's standard gray enamel 

2.6 ACCESSORIES 

A. Skid-Mounted Fuel Tank:  Double wall, Steel base tank, with fill and vent and low fuel 
alarm, sized for 48 hours full load operation. 

B. Exhaust Silencer: Critical type silencer, with muffler companion flanges and flexible 
stainless steel exhaust fitting, sized in accordance with engine Manufacturer's 
instructions. 

C. Batteries: Heavy duty, diesel starting type, lead-acid storage batteries, 170 ampere-hours 
minimum capacity. Match battery voltage to starting system. Furnish cables and clamps. 

D. Battery Tray: Treated for electrolyte resistance, constructed to contain spillage. 

E. Battery Charger: Current limiting type designed to float at 2.17 volts for each cell and 
equalize at 2.33 volts for each cell. Furnish overload protection, full wave rectifier, DC 
voltmeter and ammeter, and 120 volts AC fused input. Furnish wall mounted enclosure to 
meet NEMA 250, Type 1 requirements. 

F. Line Circuit Breaker: NEMA AB 1 molded case circuit breaker on generator output with 
integral thermal and instantaneous magnetic trip in each pole. Furnish battery voltage 
operated shunt trip, connected to open circuit breaker on engine failure. Unit mounts in 
enclosure to meet NEMA 250, Type 1 requirements. 

G. Engine-Generator Control Panel: NEMA 250, Type 1 generator-mounted control panel 
enclosure with engine and generator controls and indicators. Furnish provision for 
padlock and the following equipment and features: 
1. Frequency Meter: 45-65 Hz. range, 3.5 inch dial 
2. AC Output Voltmeter: 3.5 inch dial, 2 percent accuracy, with phase selector 

switch 
3. AC Output Ammeter: 3.5 inch dial, 2 percent accuracy, with phase selector 

switch 
4. Output voltage adjustment 

Texas Department of Transportation Engine Generators 
Facilities Management  16235 - 5 
Maintenance Division 



Edcouch Maintenance Facility 
Pharr District 21, Hidalgo County 

Project No:  CBC-4704-00-884 
 

 

 

5. Push-to-test indicator lamps, one each for low oil pressure, high water 
temperature, over speed, low fuel level, and over crank 

6. Engine start/stop selector switch 
7. Engine running time meter 
8. Oil pressure gage 
9. Water temperature gage 
10. Auxiliary Relay: 3PDT, operates when engine runs, with contact terminals pre-

wired to terminal strip 
11. Additional visual indicators and alarms in accordance with by NFPA 110 
12. Remote Alarm Contacts: Factory wire SPDT contacts to terminal strip for remote 

alarm functions in accordance with NFPA 110 

H. Remote Annunciator Panel: Flush mounted panel with brushed stainless steel finish. 
Furnish audible and visible indicators and alarms in accordance with NFPA 110. 

I. Weather-protective Enclosure: Reinforced steel housing allowing access to control panel 
and service points, with lockable doors and panels. Furnish fixed louvers, fuel tank, 
battery rack, and silencer. 

2.7 SOURCE QUALITY CONTROL 

A. Provide shop inspection and testing of completed assembly. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install engraved plastic nameplates in accordance with Section 16075. 

B. Install Generator Set on concrete pad detailed in the plans.  Anchor base frame to pad in 
accordance with Manufacturer’s recommendations. 

C. Ground and bond generator and other electrical system components in accordance with 
Section 16060. 

3.2 MANUFACTURER'S FIELD SERVICES 

A. Before the work is accepted, an authorized representative of the Manufacturer shall 
personally inspect the installation and operation of the equipment to determine that it is 
properly installed and in proper operating order.  The qualifications of the representative 
shall be appropriate to the technical requirements of the installation and shall be 
submitted to the owner for approval.  The decision of the owner concerning the 
appropriateness of the representative shall be final.  Testing and checking shall be 
accomplished during the course of the work where required by work being concealed, 
and at the completion of the work otherwise.  In addition, the Contractor shall submit to 
the Design Engineer a signed statement from the representative certifying as follows:  “I 
certify that the materials and/or equipment listed below have been personally inspected 
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by the undersigned authorized Manufacturer’s representative and is properly installed and 
operating in accordance with the Manufacturer’s recommendations”. 

B. Start-up of the equipment shall be performed by the authorized representative of the 
Manufacturer. 

3.3 ADJUSTING 

A. Adjust generator output voltage and engine speed to meet specified ratings. 

3.4 CLEANING 

A. Clean engine and generator surfaces. Replace oil and fuel filters with new. 

3.5 DEMONSTRATION AND TRAINING 

A. Furnish 8 hours of instruction each for two persons, to be conducted at project site with 
Manufacturer's representative. 

B. Simulate power outage by interrupting normal source, and demonstrate system operates 
to provide standby power. 

 

 

END OF SECTION 
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SECTION 16411 

ENCLOSED SWITCHES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes fusible and non-fusible switches. 

B. Related Sections: 
1. Section 16010 - Basic Electrical Requirements 
2. Section 16060 - Grounding and Bonding 
3. Section 16075 - Electrical Identification 
4. Section 16491 - Fuses 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA FU 1 - Low Voltage Cartridge Fuses 
2. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches 

(600 Volts Maximum) 

B.  International Electrical Testing Association: 
1. NETA ATS - Acceptance Testing Specifications for Electrical Power 

Distribution Equipment and Systems. 

1.3 SUBMITTALS 

A. Product Data: Submit switch ratings and enclosure dimensions. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years documented experience. 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCH ASSEMBLIES 

A. Manufacturers: 
1. GE Electrical  
2. Cutler Hammer 
3. Square D  

B. Product Description: NEMA KS 1, Type HD, horsepower rated enclosed load interrupter 
knife switch. Handle lockable in OFF position. 

C. Fuse clips: Designed to accommodate NEMA FU 1, Class R fuses. 

D. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with 
Manufacturer's standard gray enamel. 
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1. Interior Dry Locations: Type 1 
2. Exterior Locations: Type 3R 

E. Service Entrance: Switches identified for use as service equipment are to be labeled for 
this application. Furnish solid neutral assembly and equipment ground bar. 

F. Furnish switches with entirely copper current carrying parts. 

2.2 NONFUSIBLE SWITCH ASSEMBLIES 

A. Manufacturers: 
1. GE Electrical  
2. Cutler Hammer 
3. Square D  

B. Product Description: NEMA KS 1, Type HD, horsepower rated enclosed load interrupter 
knife switch. Handle lockable in OFF position. 

C. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with 
Manufacturer's standard gray. 
1. Interior Dry Locations: Type 1 
2. Exterior Locations: Type 3R 

D.  Service Entrance: Switches identified for use as service equipment are to be labeled for 
this application. Furnish solid neutral assembly and equipment ground bar. 

E. Furnish switches with entirely copper current carrying parts. 

2.3 SWITCH RATINGS 

A. Switch Rating: Horsepower rated for AC or DC as indicated on Drawings. 

B. Short Circuit Current Rating: UL listed for 200,000 rms symmetrical amperes when used 
with or protected by Class R. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install enclosed switches plumb. Provide supports in accordance with Section 16070. 

B. Height: 5 feet to operating handle or as noted on the drawings. 

C. Install fuses for fusible disconnect switches. Refer to Section 16491 for product 
requirements. 

D. Install engraved plastic nameplates in accordance with Section 16075. 

E. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and 
size installed. 

END OF SECTION 
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SECTION 16442 

PANELBOARDS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes distribution and branch circuit panel boards. 

B. Related Sections: 
1. Section 16060 - Grounding and Bonding 
2. Section 16075 - Electrical Identification 
3. Section 16491 - Fuses 
4. Section 16010 – Basic Electrical Requirements 

1.2 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches 
2. NEMA PB 1 - Panelboards 
3. NEMA PB 1.1 - General Instructions for Proper Installation, Operation, and 

Maintenance of Panelboards Rated 600 Volts or Less 

B. National Fire Protection Association: 
1. NFPA 70 - National Electrical Code 

C. Underwriters Laboratories Inc.: 
1. UL 67 - Safety for Panelboards 

1.3 SUBMITTALS 

A. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus 
ampacity, integrated short circuit ampere rating, circuit breaker and fusible switch 
arrangement and sizes. 

B. Product Data: Submit catalog data showing specified features of standard products. 

1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of panelboards and record actual 
circuiting arrangements. 

B. Operation and Maintenance Data: Submit spare parts listing; source and current prices of 
replacement parts and supplies; and recommended maintenance procedures and intervals. 

1.5 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section with 
minimum three years experience. 

Texas Department of Transportation Panelboards 
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1.6 MAINTENANCE MATERIALS 

A. Furnish two of each panelboard key. Panelboards keyed alike. 

PART 2 - PRODUCTS 

2.1 DISTRIBUTION PANELBOARDS 

A. Manufacturers: 
1. Square D  
2. Cutler Hammer 
3. General Electric  
4. Substitutions: Section 01630 - Product Requirements 
5. All distribution panel boards shall be supplied from the same Manufacturer 

B. Product Description: NEMA PB 1, circuit breaker type panel board.  

C. Service Conditions: 
1. Temperature: 100 degrees F  
2. Altitude: 200 feet above sea level 

D. Panelboard Bus: Copper, current carrying components including main feeder connection 
lugs, ratings as indicated on Drawings. Furnish copper neutral and copper ground bus in 
each panelboard. Furnish insulated copper ground bus as indicated on Drawings. 

E. Minimum integrated short circuit rating: 25,000 amperes rms symmetrical for 208 volt 
panel boards or as indicated on Drawings. 

F. Molded Case Circuit Breakers: NEMA AB 1, bolt-on, circuit breakers with integral 
thermal and instantaneous magnetic trip in each pole. Furnish circuit breakers UL listed 
as Type HACR for air conditioning equipment branch circuits. 

G. Circuit Breaker Accessories: Trip units and auxiliary switches as indicated on Drawings. 

H. Enclosure: NEMA PB 1, Type 1 in interior areas and Type 3R in exterior areas. 

I. Cabinet Front: Surface hinged trim with door and flush lock, metal directory frame, 
finished in Manufacturer's standard gray enamel. Trim shall have a piano hinge on one 
side with a door that opens with a single latch. 

2.2 BRANCH CIRCUIT PANELBOARDS 

A. Manufacturers: 
1. GE Electrical Model 
2. Cutler Hammer 
3. Square D 
4. Substitutions: Section 01630 - Product Requirements 
5. All branch circuit panel boards shall be supplied from the same Manufacturer 
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B. Product Description: NEMA PB1, circuit breaker type, lighting and appliance branch 

circuit panelboard. 

C. Panelboard Bus: Copper, current carrying components including main feeder connection 
lugs, ratings as indicated on Drawings. Furnish copper neutral and copper ground bus in 
each panel board. Furnish insulated copper ground bus as indicated on Drawings. 

D. Minimum Integrated Short Circuit Rating: 10,000 amperes rms symmetrical for 240 volt 
rated panel boards, or as indicated on Drawings. 

E. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit 
breakers, with common trip handle for all poles, listed as Type SWD for lighting circuits, 
Type HACR for air conditioning equipment circuits. Do not use tandem circuit breakers. 

F. Enclosure: NEMA PB 1, Type 1 in interior areas and Type 3R in exterior areas. 

G. Cabinet Front: Supply hinged trim with door and flush lock, metal directory frame 
finished in Manufacturer's standard gray enamel. Trim shall have a piano hinge on one 
side with a door that opens with a single latch. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install panel boards in accordance with NEMA PB 1.1. 

B. Install panelboards plumb. 

C. Install recessed panelboards flush with wall finishes. 

D. Height: 6 feet to top of panel board; install panel boards taller than 6 feet with bottom no 
more than 4 inches above floor. 

E. Install filler plates for unused spaces in panelboards. 

F. Provide typed circuit directory for each branch circuit panel board. Revise directory to 
reflect circuiting changes to balance phase loads. 

G. Install engraved plastic nameplates in accordance with Section 16075. 

H. Install spare conduits out of each recessed panelboard to accessible location above 
ceiling. Minimum spare conduits: 3 empty 1 inch. Identify each as SPARE. 

I. Ground and bond panelboard enclosure according to Section 16060. Connect equipment 
ground bars of panels in accordance with latest edition of NFPA 70. 

J. Perform switch inspections and tests listed in NETA ATS, Section 7.5. 

K. Perform controller inspections and tests listed in NETA ATS, Section 7.16.1. 
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3.2 ADJUSTING 

A. Measure steady state load currents at each panelboard feeder; rearrange circuits in 
panelboard to balance phase loads to within 20 percent of each other. Maintain proper 
phasing for multi-wire branch circuits. 

 

END OF SECTION 
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SECTION 16491 

 
FUSES 

PART 1 - GENERAL 

1.1 SUMMARY: Section includes fuses. 

1.2 RELATED SECTIONS 

A. 16010 – Basic Electrical Requirements 

B. 16411 - Enclosed Switches 

1.3 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA FU 1 - Low Voltage Cartridge Fuses. 

1.4 FUSE PERFORMANCE REQUIREMENTS 

A. Main Service Switches Larger than 600 amperes: Class L (fast-acting) 

B. Main Service Switches: Class RK5, Dual Element, Time Delay 

C. Power Load Feeder Switches: RK5, Dual Element, Time Delay 

D. Motor Load Feeder Switches: Class RK1, Low Peak, Dual Element, Time Delay 

E. Lighting Load Feeder Switches: RK5, Dual Element, Time Delay 

F. Other Feeder Switches: RK5, Dual Element, Time Delay 

G. General Purpose Branch Circuits: Class RK1, Low Peak, Dual Element, Time Delay 

H. Control Circuits: Supply control circuit fuses per equipment Manufacturer’s 
recommendations. 

1.5 SUBMITTALS 

A.  Product Data: Submit data sheets showing electrical characteristics, including time-
current curves. 

1.6 CLOSEOUT SUBMITTALS 

A.  Project Record Documents: Record actual sizes, ratings, and locations of fuses. 

1.7 QUALIFICATIONS 

A.  Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years experience. 
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1.8 MAINTENANCE MATERIALS 

A.  Furnish two fuse pullers for each size fuse on the project. 

1.9 EXTRA MATERIALS 

A.  Furnish six spare fuses of each Class, size, and rating installed. 

PART 2 - PRODUCTS 

2.1 FUSES 

A. Manufacturers: 
1. Bussman 
2. Shawmut 
3. Approved equal 

B. Dimensions and Performance: NEMA FU 1, Class as specified or as indicated on 
Drawings. 

C. Voltage: Rating suitable for circuit phase-to-phase voltage. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A.  Install fuse with label oriented so Manufacturer, type, and size are easily read. 

 

END OF SECTION 
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SECTION 16510 
 

INTERIOR LUMINAIRES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes interior luminaires, lamps, ballasts, and accessories. 

B. Related Sections: 
1. Section 16530 - Emergency Lighting 
2. Section 16010 – Basic Electrical Requirements 

1.2 REFERENCES 

A. American National Standards Institute: 
1. ANSI C82.1 - American National Standard for Lamp Ballast-Line Frequency 

Fluorescent Lamp Ballast 
2. ANSI C82.4 - American National Standard for Ballasts-for High-Intensity-

Discharge and Low-Pressure Sodium Lamps (Multiple-Supply Type) 

1.3 SUBMITTALS 

A. Shop Drawings: Indicate dimensions and components for each luminaire not standard 
product of Manufacturer. 

B. Product Data: Submit dimensions, ratings, and performance data. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years experience. 

1.5 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

PART 2 - PRODUCTS 

2.1 INTERIOR LUMINAIRES 

A. Product Description: Complete interior luminaire assemblies, with features, options, and 
accessories as scheduled. 
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2.2 FLUORESCENT BALLASTS 

A. Product Description: Electronic ballast less than 20 percent THD suitable for lamps specified, 
with voltage to match luminaire voltage. 

2.3 HIGH INTENSITY DISCHARGE (HID) BALLASTS 

A. Product Description: ANSI C82.4, metal halide lamp ballast, suitable for lamp specified, 
with voltage to match luminaire voltage. 

2.4 FLUORESCENT LAMPS 

A. Manufacturers: All linear fluorescent lamps shall be from the same Manufacturer. 
1. General Electric 
2. Philips 
3. Osram/Sylvania 
4. Substitutions: Section 01630 - Product Requirements 

2.5 HID LAMPS 

A. Manufacturers: All HID lamps shall be from the same Manufacturer. 
1. General Electric 
2. Philips 
3. Osram/Sylvania 
4. Substitutions: Section 01630 - Product Requirements 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install suspended luminaires using pendants supported from swivel hangers. Install 
pendant length required to suspend luminaire at indicated height. 

B. Support luminaires larger than 2 x 4 foot size independent of ceiling framing. 

C. Locate recessed ceiling luminaires as indicated on Drawings. 

D. Install surface mounted luminaires plumb and adjust to align with building lines and with 
each other. Secure to prevent movement. 

E. Install recessed luminaires to permit removal from below. 

F. Install recessed luminaires using accessories and fire-stopping materials to meet 
regulatory requirements for fire rating. 

G. Install clips to secure recessed grid-supported luminaires in place. 

H. Install wall-mounted luminaires at height as indicated on Drawings. 
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I. Install accessories furnished with each luminaire. 

J. Connect luminaires to branch circuit outlets provided under Section 16130 using flexible 
conduit. 

K. Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within luminaire. 

L. Install specified lamps in each luminaire. 

M. Ground and bond interior luminaires in accordance with Section 16060. 

3.2 FIELD QUALITY CONTROL 

A. Operate each luminaire after installation and connection. Inspect for proper connection 
and operation. 

3.3 ADJUSTING 

A. Aim and adjust luminaires. 

3.4 CLEANING 

A. Remove dirt and debris from enclosures. 

B. Clean photometric control surfaces as recommended by Manufacturer. 

C. Clean finishes and touch up damage. 

3.5 SPARE LAMPS 

A. Re-lamp all incandescent or filament type luminaries at Substantial Completion. 

B. Provide spare lamps as follows: 
1. HID Lamps:  Four spare lamps of each size and type 
2. Linear Fluorescent:  Eight spare lamps of each size, type, and color 
3. Compact Fluorescent:  Four spare lamps of each size, type, and color 
4. Incandescent, Quartz, Halogen:  Eight spare lamps of each size and type 

3.6 SCHEDULES 

A. See schedule on drawings. 

 

END OF SECTION 
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SECTION 16520 
 

EXTERIOR LUMINAIRES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes exterior luminaires, poles, and accessories.   

1.2 RELATED SECTIONS 

A.    16010 – Basic Electrical Requirements 

1.3 SUBMITTALS 

A. Product Data: Submit dimensions, ratings, and performance data. 

1.4 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years experience. 

1.5 COORDINATION 

A. Furnish bolt templates and pole mounting accessories to installer of pole foundations. 

PART 2 - PRODUCTS 

2.1 LUMINAIRES 

A. Product Description: Complete exterior luminaire assemblies, with features, options, and 
accessories as scheduled on the drawings. 

2.2 FLUORESCENT BALLASTS 

A. Manufacturers: 
1. Magnetek Inc. 
2. Philips Electronic North America 
3. Advanced 
4. Approved equal 

B. Product Description: Electronic ballast certified by Certified Ballast Manufacturers, Inc. 
to comply with ANSI C82.1, suitable for lamps and environmental conditions specified, 
with voltage to match luminaire voltage. 
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2.3 HIGH INTENSITY DISCHARGE (HID) BALLASTS 

A. Manufacturers: 
1. Magnetek Inc. 
2. Philips Electronic North America 
3. Advanced 
4. Approved equal 

B. Product Description: ANSI C82.4, metal halide lamp ballast, suitable for lamp and 
environmental conditions specified, with voltage to match luminaire voltage. 

2.4 FLUORESCENT LAMPS 

A. Manufacturers: 
1. General Electric Co. 
2. Philips Electronics 
3. Osram/Sylvania 
4. Approved equal 

2.5 HID LAMPS 

A. Manufacturers: 
1. General Electric Co. 
2. Philips Electronic 
3. Osram/Sylvania 
4. Approved equal 

2.6 METAL POLES 

A. Material and Finish: Steel with polyester powder finish as scheduled in fixture schedule 
on drawings. 

B. Section Shape and Dimensions: Tapered round. 

C. Height: As scheduled. 

D. Accessories: 
1. Handhold 
2. Anchor bolts 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify foundations are ready to receive fixtures. 
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3.2 INSTALLATION 

A. Install concrete bases for lighting poles at locations as indicated on Drawings. 

B. Install poles plumb. Grout around each base. 

C. Install lamps in each luminaire. 

D. Bond and ground luminaires, metal accessories and metal poles in accordance with 
Section 16060. Install supplementary grounding electrode at each pole. 

3.3 FIELD QUALITY CONTROL 

A. Operate each luminaire after installation and connection. Inspect for improper 
connections and operation. 

3.4 ADJUSTING 

A. Aim and adjust luminaires to provide illumination levels and distribution. 

3.5 CLEANING 

A. Clean photometric control surfaces as recommended by Manufacturer. 

B. Clean finishes and touch up damage. 

3.6 PROTECTION OF FINISHED WORK 

A. Re-lamp luminaires having failed lamps at Substantial Completion. 

3.7 SCHEDULES 

A. See schedule on drawings. 

 

END OF SECTION 
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SECTION 16530 

EMERGENCY LIGHTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes emergency lighting units and lighted exit signs. 

1.2 RELATED SECTIONS 

A. 16010 – Basic Electrical Requirements 

B. 16510 - Interior Luminaires 

1.3 REFERENCES 

A. National Electrical Manufacturers Association: 
1. NEMA WD 6 - Wiring Devices-Dimensional Requirements. 

1.4 SYSTEM DESCRIPTION 

A. Emergency lighting to comply with requirements. 

1.5 SUBMITTALS 

A. Product Data: Submit dimensions, ratings, and performance data. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years experience. 

PART 2 - PRODUCTS 

2.1 EMERGENCY LIGHTING UNITS 

A. Product Description: Self-contained emergency lighting unit as scheduled on the 
drawings. 

2.2 EXIT SIGNS 

A. Product Description: Exit sign fixture as scheduled on the drawings. 
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2.3 FLUORESCENT LAMP EMERGENCY POWER SUPPLY 

A. Product Description: Emergency battery power supply suitable for installation in ballast 
compartment of fluorescent luminaire. 

B. Lamp Ratings: One F32W lamp providing 1100 lumens, minimum.  

C. Include TEST switch and AC ON indicator light, installed to be operable and visible 
from outside of assembled luminaire. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install suspended exit signs using pendants supported from swivel hangers. Install 
pendant length required to suspend sign at indicated height. 

B. Install surface-mounted emergency lighting units and exit signs plumb and adjust to align 
with building lines and with each other. Secure to prevent movement. 

C. Install wall-mounted emergency lighting units and exit signs at height as indicated on 
Drawings. 

D. Install accessories furnished with each emergency lighting unit and exit sign. 

E. Connect emergency lighting units and exit as indicated on Drawings. 

F. Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within unit. 

G. Install specified lamps in each emergency lighting unit and exit sign. 

H. Ground and bond emergency lighting units and exit signs in accordance with Section 
16060. 

3.2 FIELD QUALITY CONTROL 

A. Operate each unit after installation and connection. Inspect for proper connection and 
operation. 

3.3 ADJUSTING 

A. Aim and adjust lamp fixtures. 

B. Position exit sign directional arrows as indicated on Drawings. 
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3.4 PROTECTION OF FINISHED WORK 

A. Re-lamp emergency lighting units and exit signs having failed lamps at Substantial 
Completion. 

 

END OF SECTION 
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SECTION 16710 

TELECOMMUNICATIONS EQUIPMENT AND CABLING 

PART 1 - GENERAL 

1.1 SCOPE OF WORK INCLUDES 

A. Telecommunications Contractor (hereafter referred to as Contractor) shall, for a fixed fee, 
procure and install of all required materials to provide complete and functional 
telecommunications equipment and cabling system as defined in the accompanying 
project drawings, notes, and specifications. Contractor shall provide a complete, 
functional system including all necessary components, whether identified in this Section 
or not. 

B. The work performed under this Section shall be of high quality and performed in a 
professional manner. The Texas Department of Transportation (Owner) reserves the right 
to reject all or a portion of the work performed, either on technical or aesthetic grounds. 

C. Contractor shall, through coordination with the Owner or the Owner’s Representative, 
provide materials and labor to result in an installed and tested, complete and working 
telecommunication cabling system as depicted within the project drawings/notes, and as 
described herein.  

D. This Section of the Project documentation identifies the components, Manufacturers, and 
the acceptable installation standards for such components. Component identifications are 
included within this Section whether they are included in this project or not. Using the 
project drawings/notes, the Contractor shall determine which components do not need to 
be included and installed. Before beginning any work on the project, the Contractor shall 
provide a list of excluded components to the Owner or the Owner’s Representative.  

E. The Contractor shall initiate contact with and coordinate with the local telephone 
company to ensure that a standard Regulated Service Entrance or acceptable substitute is 
available and adequate to support the number of devices called for in the drawings. The 
Regulated Service Entrance includes the termination, lightning protection, and Telephone 
Company demarcation equipment and must be installed in compliance with all applicable 
codes and standards. Contractor shall provide and install punch blocks, back boards, 
multi-pair distribution cable, Cat-3 or Cat-5 compliant station wiring, ladder rack and/or 
J-hook assemblies, termination devices, and whatever else is needed to provide voice 
services at locations as depicted within the project drawings and notes. The drawings and 
notes depict routing, termination points, and other pertinent information. 

F. Contractor shall provide and install device mounting racks, Cat-5 compliant station 
wiring, ladder rack and/or J-hook assemblies, patch panels, station outlet boxes, 
termination devices, and whatever else is needed to provide high speed data services at 
locations as depicted within the project drawings and notes. The drawings and notes 
depict routing, termination points, and other pertinent information. 
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G. Horizontal Cat-5 UTP 4-pair blue-jacketed station cable shall be provided and installed as 
depicted on the drawings (denoted as "data"). Installed data station cables shall be placed 
within conduit, Cat-5 compliant cable clips, cable raceway, and/or cable ladder rack. Data 
station cables shall be routed from each outlet as shown on the drawings to the hub room 
as shown on the drawings. Data station cables shall be homerun from point to point with 
no splices. Data station cables shall be terminated on EIA/TIA-568-A Cat-5 compliant 8-
position/8-conductor (8P8C) modular jacks utilizing T568B wiring pin-outs at the user 
end, and on EIA/TIA-568-A Cat-5 compliant 8P8C 24-port patch panels utilizing T568B 
wiring pin-outs within the hub room rack mounted patch panels. 

H. Horizontal Cat-3 UTP 4-pair white-jacketed station cable shall be provided and installed 
as depicted on the drawings (denoted as "voice"). Installed voice station cables shall be 
placed within conduit, Cat-3/5 compliant cable clips, cable raceway, and/or cable ladder 
rack. Voice station cables shall be routed from each outlet as shown on the drawings to 
the punch blocks located within the hub room as shown on the drawings. Voice station 
cables shall be homerun from point to point with no splices. Each voice station cable 
shall be terminated on two (2) 6-position/6-conductor (6P6C) modular jacks at each 
outlet as indicated on the drawing details at the user end, and on 66M150 termination 
blocks within the hub room. 

I. Exact layouts of fixed wall offices, conference rooms, and modular furniture outlet 
placements shall be as provided by the Owner. In base bid, Contractor shall provide 
pricing based on the number of new outlets and reinstalled outlets shown on the 
drawings.  

J. Except as otherwise shown on the drawings, each fixed wall outlet shall include two (2) 
4-pair Cat-5 cables for data applications, terminated on Cat-5 compliant jacks, and one 
(1) 4-pair Cat-3 cable for voice applications, terminated on two (2) voice grade jacks per 
the drawing details. Other outlets shall be configured as shown on the drawing details. 

K. Voice cable backboards shall be color-coded strictly per this Specification. Horizontal 
station cable backboards shall be blue; Riser backboards shall be green; Cross-connect 
backboards shall be white and include wire spool type cable management for cross 
connect routing as shown on the drawing details. If all of the voice cabling is installed on 
one backboard, the backboard shall be painted white and the wire spools and punch-down 
blocks shall be colored coded to identify use. 

L. Telecommunications cabling system ground shall be single point, terminating at the 
Building Electrical Service Entrance Ground per the National Electrical Code.  
Grounding connectivity shall be in accordance with TIA/EIA TSB 67 and the National 
Electrical Code. Grounding for all voice riser cables, equipment racks, termination 
hardware, and related equipment shall be provided and placed by the Contractor. 

M. Equipment racks, backboards, termination hardware, cable and wire management 
hardware, cable labeling, grounding conductors and termination, and all other ancillary 
equipment required to provide a complete and working telecommunication system shall 
be provided and installed. 

N. Upon completion of installation of conduit, cable, and other components, Contractor shall 
firestop all penetrations through fire-rated barriers, panels, walls, floors, ceilings, and 
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other partitions. Firestopping used must conform to an approved UL-listed firestopping 
system, and specific application of system components as set forth in an approved 
installation diagram. All system components, as well as specific UL-approved installation 
configuration diagram must be submitted prior to Contractor beginning any installation of 
cable, conduit, or other material. Any system submitted for installation must meet the 
codes and standards set forth below as a minimum. Contractor may exceed requirements 
if, in Contractor's judgment and with the Owner or the Owner’s Representative 
acceptance, superior or more economical designs or materials are available for successful 
and continuous operation of the equipment as required by this Specification. Installed 
firestopping must meet requirements of applicable governing regulatory bodies and codes 
and must pass inspection by local authorities. 

O. The entire cabling system shall be machine labeled with all cables numbered and 
terminated sequentially. The entire cabling system shall be tested and documented as 
specified herein and warranted to be free from defects in materials and workmanship and 
capable of transmitting standards based network applications regardless of protocol or 
network equipment Manufacturer for a period of 10 years. Warranty period commences 
upon Owner's first use of complete installed system or upon Owner's written acceptance 
of completed installation, whichever occurs first. 

P. Contractor shall prepare and submit record documentation and final As-Built drawings in 
both hard copy and electronic form as prescribed within the project specifications. 

1.2 REFERENCE STANDARDS:   The following codes and standards set forth the minimum 
requirements which may be exceeded by the Contractor if, in the Contractor’s judgment and with 
Owner’s acceptance, superior or more economical designs or materials are available for 
successful and continuous operation of the equipment as required by this Specification: 

A. The cable system shall meet the standards set forth in the American National Standards 
Institute / Electronic Industries Association / Telecommunications Industry Association 
recommended standards EIA/TIA-568-A, -569, -570, -606, -607, and EIA/TIA-TSB 67, 
72. 

B. All cables installed under this Specification shall be Underwriters’ Laboratories (UL) 
listed and certified to pass the appropriate UL test for cable designated for installation in 
plenum and riser spaces per application. 

C. The telecommunication cable system shall conform to all local codes and ordinances set 
forth by local jurisdictions as well as applicable sections of the National Electrical Code, 
NFPA-70-1996. 

D. Firestopping shall be in accordance with ASTM E 814, ASTM E 136, and UL 1479 as 
well as Section 300-21 of the National Electrical Code. 

E. Other applicable standards: 
1. ANSI C2-1996 National Electrical Safety Code 
2. UL 497 Electrical Grounding and Bonding Equipment 
3. FCC Rules and Regulations, Part 68 
4. All local codes as adopted by local governmental bodies and the State of Texas 
5. Basic, Uniform, and Standard Building Codes (BOCA, ICBO, SSBC) 
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6. REA Cable Designations - PE Series Specifications 
7. NFPA 101 - Life Safety Code 

1.3 CONTRACT DRAWINGS AND SPECIFICATIONS 

A. The intent of the drawings and specifications is to establish the type of system and 
functions, but not to set forth each specific item essential to the functioning of the system. 
The drawings are generally diagrammatic and show approximate location and extent of 
work. In case of doubt of work intended, it is the responsibility of the Contractor to 
request instructions from the Owner or the Owner’s Representative. The Contractor shall 
be responsible for installing a complete functioning system.  

B. Contractor shall review all drawings and specifications before commencing work. Where 
discrepancies occur, Contractor shall immediately notify the Owner or the Owner’s 
Representative for clarification. 

1.4 SUBMITTALS 

A. Prior to ordering any material, provide four (4) copies of complete brochure information 
on all products for installation on this project. All brochures and specification sheets shall 
be bound within a three-ring loose leaf binder and organized in the same manner as the 
Products portion of the Specifications. If more than one product is listed on the same 
page of the brochure or specification sheet submitted, the intended product or part 
number shall be clearly indicated or highlighted by the Contractor.  

B. Contractor shall submit Proposed Test Procedures and a sample of the printout or test 
result form, as well as a list of all Test Equipment to be used for cable testing.  

C. Contractor shall submit a Proposed Labeling and Cable Identification Scheme describing 
the outlet labeling, patch panel labeling, fiber patch panel labeling, voice termination 
labeling, and all cable end labeling procedures and samples. 

D. If the Contractor routes telecommunications cables through fire rated walls or other fire 
rated elements, the Contractor shall submit a Proposed Firestopping System plan and 
method for approval prior to beginning the firestopping portion of the work. 

 

1.5 RECORD DRAWINGS:   Contractor shall maintain one set of drawings on site to continually 
and accurately record the as-constructed work. The mark-up drawings shall accurately indicate 
locations of all equipment, pull-boxes, conduits, cable types, cable routing, cable labeling, outlet 
locations, and outlet labeling. All record drawings shall be maintained and updated daily and 
made available for inspection at any time during the course of the work by the Owner or the 
Owner's Representative.  At project completion Contractor shall deliver drawings and 
documentation of the project, in both hard copy and in AutoCAD V12 or later format, to 
minimally include: 

A. As-built telecommunications floor plans of the facility with entire contracted cable and 
outlet placement along with the outlet labeling scheme clearly depicted. 
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B. As-built logical riser diagram describing connectivity and cable sizes for both 
telecommunications and grounding cabling systems. 

C. Cable test results submitted in both hard copy and magnetic format along with viewing 
software from the tester Manufacturer.  Hard copy to be bound within loose-leaf binder 
neatly organized according to the test type and medium as identified in the Testing 
portion of this Specification. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Materials and equipment provided must be new products of Manufacturers regularly 
engaged in the production of such products. 

B. Products must be UL listed where a UL test procedure is applicable. 

C. Substitutions of any equipment from the Approved Manufacturers listing of each product 
must be approved by the TxDOT Information Systems Division person assigned to this 
Project. Requests for substitutions must be submitted in writing and state which 
component is being requested for substitution, and include supporting documentation 
proving equivalency to all parameters of listed components.  

2.2 TELECOMMUNICATIONS CABLES 

A. Multi-pair Copper Distribution Cable  
1. Multi-pair Copper Voice Distribution Cable shall be used to provide connectivity 

between the new network interface device in the telecommunications room of the 
office building to existing telecommunications backboard in the electric room in 
the existing shop building. Suitable cable support apparatus shall be provided 
where a part of cable run is not placed in conduit.  

2. Telephone Distribution Cable, 25 pair, 22 AWG, with PVC jacket for conduit 
placement. 

3. Cable shall be constructed of 22 AWG solid annealed and individually insulated 
copper conductors with a PVC outer jacket. The insulated conductors shall be 
twisted into pairs of varying lengths to minimize crosstalk.  The twisted pairs 
shall be coded using industry standard colors and bound into the drawing 
specified number of pair groups as per ANSI/ICEA S-80-576. 

4. Cable shall be UL listed Type CMG or CM as required per the installation 
environment for which it is placed and as outlined in the NEC Sections 800-51(a) 
and (b) respectively. 

5. Approved Manufacturers: 
a. Lucent 
b. General Cable 
c. Essex Cable 
d. Approved Equivalent 

B. Cat-5 Data Station Cables. 
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1. Cat-5 rated 4-pair UTP Horizontal/Station cables shall provide connectivity from 
the data patch panel in the telecommunications room to each fixed wall and 
workstation outlet location as indicated on the project drawings. Each outlet shall 
be served with the quantity of Cat-5 cables listed per the outlet legend described 
in the project drawings.   

2. Cables shall be constructed of 24 AWG solid annealed and individually insulated 
copper conductors.  The insulated conductors shall be twisted to form non-
shielded pairs using standard telephone industry color codes. The outer cable 
sheath of all data station cables shall be blue. 

3. Cables shall be type CMP rated as outlined in the NEC Sections 800-51(a). For 
plenum rated cables, the conductor insulation of all pairs shall be FEP or Teflon 
material. 

4. Cables shall meet or exceed the minimum structural and electrical characteristics 
defined within ANSI/TIA/EIA-568-A for Cat-5 cables and shall be acceptable for 
IEEE 802.3 applications 

5. Approved Manufacturers: 
a. Lucent 
b. Berk-Tek 
c. CommScope 
d. Approved Equivalent 

C. Cat-3 Voice Station Cables  
1. Cat-3 rated 4-pair UTP Horizontal/Station cables shall provide connectivity from 

the telecommunications room to each auxiliary wire closet and fixed wall and 
workstation outlet location as indicated on the project drawings. Each outlet shall 
be served with the quantity of Cat-3 cables listed per the outlet legend described 
in the project drawings.   

2. Cables shall be constructed of 24 AWG solid annealed and individually insulated 
copper conductors.  The insulated conductors shall be twisted to form non-
shielded pairs using standard telephone industry color codes. The outer cable 
sheath of all voice station cables shall be white. 

3. Cables shall be type CMP rated as outlined in the NEC Sections 800-51(a). 
4. Cables shall meet or exceed the minimum structural and electrical characteristics 

defined within ANSI/TIA/EIA-568-A for Cat-3 cables and shall be acceptable for 
IEEE 802.3 applications. 

5. Approved Manufacturers: 
a. Lucent 
b. Berk-Tek 
c. CommScope 
d. Approved Equivalent 

D. Cross Connect Wire. 
1. Contractor shall provide one Reel/Box (1000 ft) of telephone cross-connect wire 

for installation of cross-connections by the Owner. 
2. Wire shall be solid, 24 AWG, two-pair, copper conductors insulated with 

industry standard color-coded PVC. Provide cross connect wire in reel containing 
one thousand feet (1000’) of wire.  

3. Cross Connect Wire shall be of the same Manufacturer as Multi-pair Copper 
Voice Riser Cable Manufacturer. 
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E. Grounding Conductor. 
1. Bare stranded copper ground conductors shall be provided and installed by the 

Contractor as shown on the project drawings to provide a grounding system 
consistent with the 1996 National Electrical Code as well as EIA/TIA 607. 

2. Ground conductors shall be minimum 6 AWG between the Building Service 
Ground point and the hardware components located within the Laboratory hub 
room. 

2.3 TERMINATION EQUIPMENT:   Termination equipment shall be provided and installed by the 
Contractor.  Mounting hardware and accessories typically required to provide a complete and 
working installation shall be provided and installed by the Contractor whether listed herein or 
not.   

A. Cat-5 Patch Panels 
1. 19” equipment rack-mounted 24-port modular patch panels shall be provided and 

installed in the telecommunications room and in any auxiliary wire closets as 
indicated on the project drawings. Patch panel shall be rated Cat-5 compliant (per 
ANSI/EIA/TIA-568-A) and shall utilize 8P/8C style non-keyed jacks with 
T568B pin-out assignments and 110-type termination.  

2. Approved Manufacturers: 
a. Panduit 
b. Approved Equivalent 

B. Voice Punch Down Termination and Connecting Blocks 
1. Type 66M150 termination/wiring blocks for cross connecting between voice 

station and Riser cables shall be provided and installed in the 
telecommunications room and any auxiliary wire closets as shown on the project 
drawings. 66M150 Style blocks shall be wall mountable and manufactured with 
standoff legs to allow cables to pass behind. All required connecting blocks (4-
pair and 5-pair), and labeling strips shall be included.   

2. Approved Manufacturers: 
a. Lucent 
b. Siemon 
c. Approved Equivalent 

2.4 TELECOMMUNICATIONS WORKSTATION OUTLETS 

A. Telecommunications Workstation Outlets shall be provided at the locations shown on the 
project drawings. Cabling of all telecommunications outlets is the responsibility of the 
Contractor. Outlets shall be configured, and labeled as depicted in the project drawings. 
One Manufacturer shall supply all components for all outlet assemblies. 

B. Voice/Data outlets will be of modular design. Faceplates and jack inserts shall be color 
coordinated per Owner’s direction. Each outlet shall be configured with modular Cat-5 
compliant 8P/8C jacks wired to the T568B pin assignment sequence and/or modular 
voice grade 6P/6C jacks wired to a “split-pair” USOC pin assignment per the project 
details. 

C. Any unused faceplate ports shall have blank covers installed. 
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D. Approved Manufacturers: 
1. Panduit 
2. Approved Equivalent 

2.5 CABLE SUPPORT HARDWARE AND MOUNTING EQUIPMENT:   Miscellaneous 
Equipment shall be provided and installed by the Contractor as described below and on the 
drawings.  Mounting hardware and accessories typically required to provide a complete and 
working installation shall be provided and installed by the Contractor whether listed herein or 
not. 

A. Plywood Backboards: Plywood backboards shall be 4’ x 8’ x ¾” grade CDX plywood 
mounted with the 8' length placed in the vertical position and securely anchored to wall 
with fasteners appropriate for the wall construction. Backboards shall be painted white 
with fire retardant paint as per local code requirements. 

B. Termination Backboards: Voice components shall be mounted on Terminal Backboards 
per the project drawings. Contractor shall utilize Blue (183B1) backboards for station 
cable termination, Green (183B2) backboards for Riser cable termination, and White 
(187B1) backboards for all cross connections. 

C. Plywood and Termination Backboard Cable Management shall be provided and placed 
by Contractor on all telecommunications backboards to provide effective routing of all 
telecommunications cabling. Contractor shall utilize D-rings, Wire Distribution Spools, 
and Cable Clamps as depicted on the accompanying project drawings. 

D. Equipment Rack shall be provided and placed by Contractor as shown on the project 
drawings. Unit shall be wall mounted and shall be manufactured of aluminum. Nominal 
equipment rack width shall be 19”. Equipment rack shall conform to EIA Standard RS-
310-C. 
1. Approved Manufacturers: 

a. Chatsworth Products 
b. Homaco 
c. Harris 
d. Approved Equivalent 

E. Equipment Rack Cable Management: Contractor shall provide and install double-sided 
vertical and horizontal Cable Management sections to effectively organize, strain relieve, 
and manage the number of data, station, and patch cables as detailed in the project 
drawings. 
1. Approved Manufacturers: 

a. Chatsworth Products 
b. Homaco 
c. Ortronics 
d. Approved Equivalent 

F. Ground Bars, Lugs, and Clamps: Where applicable, ¼” x 12” x 1” copper ground bars 
shall be installed on the telecommunications Backboard as shown on the drawings. 
Ground bars shall be mounted utilizing insulated standoffs. Copper grounding conductors 
shall be placed per the accompanying drawings to effectively bond each ground bar to the 
Building Electrical Service Entrance Ground. Equipment racks and any other 
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telecommunications equipment requiring grounding shall be bonded to the nearest 
ground bar using industry standard grounding connectors or lugs as recommended by the 
respective equipment Manufacturer. 
1. Approved Manufacturers: 

a. Ground Bar - Newton Instruments Fig. 3059  
b. Approved Equivalent 

G. Surface Mounted Raceway. 
1. The raceway and all of its fittings and system components shall be nonmetallic, 

UL-listed with nonflammable self-extinguishing characteristics tested to 
comparable specifications of UL94V-0. 

2. The raceway shall be a two-piece design with a base and a snap-on cover, or one-
piece with a plastic hinged cover section.  Total width shall be a minimum of 
1.5” by 0.75” deep with an approximate thickness of 0.10”.  Each channel shall 
be of sufficient size as to adequately support the number of telecommunications 
cables required per the outlet configuration(s). 

3. Transition fittings shall consist of tees, elbows, cover clips, end fittings, and drop 
ceiling connectors.  Transition fittings shall be of the same Manufacture as the 
raceway, shall be placed per Manufacturer’s recommendations and installation 
requirements, and shall be designed for the specific installation application where 
installed. 

4. Approved Manufacturers: 
a. Wiremold 
b. Panduit 
c. Approved Equivalent 

H. J-hook Assemblies: Contractor shall comply with the maximum fill and spacing 
requirements as specified herein and/or shown on the project drawings/notes. Contractor 
shall provide and install J-hook assemblies as required to meet spacing and fill 
requirements.  
1. J-hook horizontal cable supporting hardware shall be UL listed. The J-hook shall 

provide a broad flat base for proper cable support, thereby reducing stress and 
bending of cabling.  

2. Contractor shall attach appropriate J-hook fasteners for wall, stud, beam, or 
flange mounting to the supporting structure. Space fasteners to fall a maximum of 
5’ apart and no more than 4’ from the final outlet destination turn point as shown 
on the project drawings. 

3. Approved Product: 
a. Caddy CableCat Clips and Caddy supporting hardware 
b. Approved Equivalent 

PART 3 - EXECUTION 

3.1 INSTALLATION REQUIREMENTS 

A. Contractor shall give notice to all entities requiring advance notification and comply with 
all regulations specified by all governing agencies having jurisdiction over the 
performance of the work. 
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B. Contractor shall coordinate with and abide by the construction schedule and sequencing 
as dictated by the Owner or the Owner’s Representative.  Storage and staging areas 
within the job site shall be as dictated by the Owner or the Owner’s Representative. 

C. Contractor shall provide and pay for all permits, labor, materials, equipment, tools, 
utilities, and services necessary for the proper execution and completion of the 
Telecommunications Cabling System. 

D. Contractor shall maintain during construction and submit accurate record construction 
drawings as described in Section 1.5 Record Drawings within two (2) workdays after 
completion of construction. 

3.2 INSTALLATION METHODS 

A. Contractor shall provide and install telecommunications cabling system as detailed by the 
project drawings, notes, details, specifications, and addenda if so issued.  Where specific 
equipment and cable layouts are provided, it is the Contractors responsibility to install as 
specified or to provide complete information justifying alternatives prior to beginning 
work on affected portions of the project. 

B. The following prescribes methods, which shall define a minimum level of quality to be 
maintained throughout the project.  By prior written agreement with the Owner, the 
Contractor may exceed this level of quality; however, the project schedule, budget, and 
function of the delivered system must be maintained while doing so. 
1. Use the maximum possible bending radius on all cables during installation.  A 

radius of curvature greater than the minimum bending radius of the cable per the 
Manufacturer's specifications shall be maintained at all times. 

2. Where placed within conduit, all cables shall be continuously lubricated during 
the pulling-in process.  The maximum pulling tensions specified by the cable 
Manufacturers shall not be exceeded.  Monitor cable-pulling tension with a 
mechanical tension-meter. 

3. Contractor shall use tools and equipment specifically designed for each 
installation task.  The Contractor shall utilize installation practices, which ensure 
the highest quality installation. Contractor shall perform all cutting, splicing, 
pulling and termination of cables using equipment specifically designed for that 
purpose. 

4. Contractor shall install tie wraps using a tension-controlling cutting device.  
Tension shall not exceed that which is specified by the Manufacturer of the cable 
as being deleterious to the specified performance of the cable.  Tie wraps and 
other securing hardware shall be rated as required for the installation 
environment. 

5. Contractor shall fill conduit with cables with the following guidelines: 
a. Where conduits are stacked, the cabling system Contractor shall fill the 

bottom raceway to its maximum fill ratio first and then move to the next 
raceway above it and so on. 

b. Where multiple conduits are being used, the Contractor shall fill one 
conduit to its maximum fill ratio before going on to the next conduit.  
The cabling system Contractor shall leave as many spare conduits 
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available as possible and under no circumstance shall the Contractor 
leave less than one spare conduit available. 

c. The maximum fill ratio for all conduits shall be 40%. 
d. The Contractor shall not exceed the maximum fill ratio, per the NEC, for 

any reason. 
e. All spare conduits shall have two (2) pull strings installed and left for 

future pulling in of cable. The pull strings shall be clearly labeled on 
each end as "Pulling Line Number 1 and Pulling Line Number 2," and 
each end shall be clearly labeled to indicate the location of its 
corresponding opposite end. 

6. Contractor shall support cables running overhead that are not installed in raceway 
or conduit by approved load dispersing “J” hook assemblies, spaced a maximum 
of 5 feet from each other. 

7. Install raceways or conduit system completely before pulling-in cables.  Clean 
interior of each run of conduit before pulling-in cable. 

8. Penetrations through walls and floors shall maintain fire resistance rating, per 
NEC 300-21. 

9. Install connectors in conformance with Manufacturer recommended stripping and 
crimping procedures.  Use special tools designed for this purpose. 

10. Termination onto patch panels and punch-down onto termination blocks of all 
station cables shall be in consecutive, as-built, numerical sequence from top to 
bottom and left to right without skipping any ports or positions. Where 
applicable, floor number will comprise the high order number of the sequence.  

11. Cat-5 installation shall conform strictly to EIA/TIA-568-A and TSB-40B to 
insure a quality system that meets the transmission rate criteria. 

12. Labeling of all telecommunications components shall be as described within the 
accompanying project drawings and Section 3.4 “Labeling Methods” of this 
Specification Document. Labeling shall be mechanically produced not 
handwritten.  

3.3 FIRESTOPPING 

A. For the purposes of this section the following definitions shall apply: 
1. Firestop System means a specific construction consisting of any device intended 

to close off an opening or penetration during a fire and/or materials that fill an 
opening in a wall or floor assembly where penetration is by cables, cable trays, 
conduits, ducts, pipes and any poke through termination device, such as electrical 
outlet boxes along with their means of support through the wall or the floor 
opening. (Ref: ASTM E-814) 

2. Listed System Design means an informational listing by an Accredited Testing 
Agency developed from Firestop Systems Reports depicting the correct use and 
installation of firestop materials. These published listings contain drawings 
depicting geometry, minimum/maximum dimensions for all the individual 
components tested including penetration item type and size, annular space, 
insulating materials used, substrate types and thickness, sealant types and 
thickness, etc.  

3. Fire Resistance Rating means the time in hours or fraction thereof that a material 
or assembly of materials will withstand the passage of flame and the transmission 
of heat when exposed to fire under specified conditions of test and performance 
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criteria, or as determined by extension of interpretation derived therefrom as 
prescribed in the National Building Code. 

4. Service Penetration means any hole or void created in the faces or edges of Fire 
Separations or Firewalls for Mechanical and Electrical through penetrations or 
poke through termination devices and/or other building services. 

5. Firestop Material means any material used individually or as a component to 
create an ASTM E-814 Firestop System. 

B. Work Included in Firestopping. 
1. Work of this section comprises firestop materials and listed systems designs 

intended to act as firestop systems and smoke seals at openings around 
penetrations, at unpenetrated openings, at projecting or recessed items, and at 
openings and joints within and around fire separations and firewalls. 

2. All plans involving the installation of the various firestopping systems must be 
submitted to and approved by the Owner or the Owner’s Representative prior to 
beginning the firestop systems portion of the work. 

3. Cable shall at no point pass through an unsealed penetration through a fire-rated 
barrier. 

4. Contractor shall provide seals approved by the UL in all fire rated separations 
and firewalls to form tight barriers to retard the passage of flame and smoke. 

5. The installed seals shall provide and maintain the fire resistance rating of the 
adjacent floor, wall or other fire separation assembly to the requirements of 
ASTM E-814 and acceptable to authorities having jurisdiction and the Engineer. 

6. Provide the work using competent Installers, experienced in the application of the 
materials and systems being used, approved and trained by the material or system 
Manufacturer. 

7. Firestop systems shall conform to the (F) and (T) ratings of ASTM E-814 and 
other local requirements of authorities having jurisdiction. 

 

3.4 LABELING METHODS 

A. General: Labeling shall be machine produced or typewritten, self laminating, indelible, 
and shall be permanently affixed to patch panel ports, termination blocks, and outlet 
locations, as well as all station and data riser cable ends. Handwritten labels will not be 
accepted. Contractor shall confirm final, as-built numbers with the Owner or the Owner's 
Representative prior to labeling. Proposed labeling scheme shall at a minimum meet the 
following criteria. 

B. Labeling of all components within the hub rooms shall be in sequential order. 

C. Outlet labels shall provide reference to the final, as-built outlet location and station 
position.  Contractor shall clean outlet faceplates of all dirt and dust prior to applying 
labels. Provide “Voice” and “Data” descriptors or icons on the proper jacks.  

D. Station Cable Labeling: Each station cable label shall possess characters describing the 
serving patch panel and port position, or serving termination block and position, and the 
destination room number and station identifier.  
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E. Voice Distribution Cable Labeling: Each voice distribution cable shall possess characters 
describing both the serving termination block and position, and destination termination 
block, and position.  

F. Patch Panel Labeling: Each station patch panel port label shall possess characters 
describing the final, as built room number within which the outlet is located as well as the 
specific station identifier. Patch panels shall be numbered consecutively from top patch 
panel in rack to bottom patch panel in rack.  

G. Termination Block Labeling: Each station termination block label shall possess 
characters describing the final, as built, room number within which the outlet is located as 
well as the specific station identifier. The positions shall be labeled in consecutive 
sequence from as-built, final room and station order.  

PART 4 - TESTING AND QUALITY ASSURANCE 

4.1 GENERAL 

A. Contractor shall have installed similar systems in at least ten (10) other projects within 
the last five (5) years. Contractor shall submit evidence of compliance with this 
requirement prior to beginning work on the project. 

4.2 TESTING 

A. Individual Installers of cabling, components, and devices shall be certified through the 
Panduit Installer Certification Program. Contractor shall submit evidence of compliance 
with this requirement prior to any individual beginning work on the project. 
1. The Contractor shall separately test and document the cables and terminations 

throughout the entire cabling system.  The Contractor shall ensure that the 
installed cable and equipment is without flaw and that no damaged cable or 
equipment has been included in the installation. The Owner’s Representatives 
shall be allowed to observe the testing of the installed cabling and terminations at 
any time during the testing process. 

2. Acceptance of the installed Telecommunications Cabling System shall be based 
on the quality of Contractor performance by analysis/inspection of the testing 
program documentation and the conformance of the system operation with the 
criteria described herein. Contractor shall make available all drawings and 
documentation prior to acceptance testing.  

3. Contractor shall provide all necessary testing equipment for performing the 
required acceptance test. Contractor shall verify the authenticity and display 
appropriate calibration data to include the expiration date of the correct 
calibration. 

4. Contractor shall perform inspection of all products before installation and shall 
perform other inspections as necessary to assure that quality of performance 
conforms to specified requirements. Contractor shall perform timely quality 
assurance inspections throughout the duration of the project, including a pre-
installation inspection and a final inspection.  The pre-installation inspection 
shall be performed jointly by the Contractor and the Owner or the Owner’s 
Representative a minimum of five (5) work days prior to beginning any work. 
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The pre-installation inspection will, at a minimum, verify the conformance of all 
equipment to the requirements set forth by the drawings and Specifications and 
industry standards, site readiness, availability of Bill of Materials (BOM), and 
adequacy of equipment furnished by the Contractor.  

5. The Contractor shall perform in-progress inspections regularly to verify 
conformance of the installation methods to the Scope of Work (SOW) and 
industry standards.  The Contractor shall prepare an inspection checklist to 
facilitate an orderly inspection process and to insure that all installed components 
of the cabling infrastructure are examined before, during and after installation. 
Contractor shall provide one copy of each completed inspection checklist within 
one (1) workday after each inspection.  Inspections during installation as well as 
a final inspection encompassing the entire installed system shall be performed 
prior to system acceptance by the Owner or the Owner’s Representative. 

6. The Contractor shall correct, in a timely manner, any installation deficiencies or 
unacceptable equipment, based on a Contractor, the Owner or the Owner’s 
Representative quality assurance (QA) inspection. Contractor shall then perform 
re-certification of any affected portion of the installation.  All quality assurance 
inspections are subject to verification by the Owner or the Owner's 
Representative. 

7. The Contractor shall perform inspection of the project as a whole, assuring 
himself that the work on the project is ready for final acceptance, before calling 
upon the Owner or the Owner’s Representative to make a final inspection.  
Evidence during acceptance testing that such overall inspection has not been 
performed shall be grounds for rejection of installation and rescheduling of 
testing. 

8. Testing of all installed telecommunications cabling systems shall be performed 
by the Contractor.  Interim testing of the cabling systems during and after 
installation is encouraged to ensure that the following testing and acceptance 
criteria are met. 

4.3 UTP COPPER CABLE SYSTEMS 

A. All twisted pair cable shall be tested for continuity, crosses or grounds, and to ensure that 
pin-outs are in accordance with the drawings and these Specifications.  Test results shall 
document each installed cable pair for pass/fail, problems encountered in the case of a 
failure, and the procedure required to result in a cleared pair.  The results of the testing 
shall be furnished in printed format.  All test documents shall be dated and signed by the 
personnel performing the testing.  Hand-written test results are not acceptable. 

B. Contractor shall perform final testing on the entire UTP voice copper cable system to 
demonstrate the acceptability of the project as installed. As a minimum, the Contractor 
shall perform and furnish documentation of the following tests: 
1. Continuity 
2. Shorts/Crosses 
3. Grounds 
4. Opens 
5. Reversed Pairs 
6. Split Pairs 
7. NEXT Performance 
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8. Length 
9. Attenuation Performance 

C. Cat-5 End to End Link Performance shall be in accordance with the specification set forth 
in ANSI/TIA/EIA-568-A as well as meeting the documents' requirements for: 
1. Cabling length and topology 
2. Component, performance and reliability 
3. Installation practices 

D. All Cat-5 wiring shall be tested to indicate a minimum of 100 Mbps transmission 
capability.  Test results shall document each installed cable pair for measured attenuation 
and Near End Cross Talk (NEXT), problems encountered in the case of a value being 
unacceptable, and the procedure required to result in a compliant link.  Cat-5 testing shall 
use an approved Cat-5 testing device for validation of performance.  Each cable pair 
tested shall meet the following link performance requirements from the Hub Room 
termination to the outlet port as set forth in the ANSI/TIA/EIA-568B: 
 

CATEGORY FIVE END TO END LINK PERFORMANCE  
 

Frequency (MHz) 
Maximum 

Attenuation (dB) 
Maximum 

NEXT (dB) 
1 2.2 -54.5 
4 4.7 -59.5 

10 7.0 -44 
16 8.76 -40.5 
20 10.0 -38.5 

100 23.5 -27 

4.4 TESTING DELIVERABLES 

A. Within ten (10) days of completion of testing all cabling systems, Contractor shall submit 
two (2) copies of the fiber, general copper, and Cat-5 test results as described in the 
Testing portion of the Specifications in both hard copy and electronic format. The hard 
copies shall be submitted in an orderly and typewritten format, bound, and separated by 
test type using dividers. 

4.5 WARRANTY 

A. In addition to guarantee of equipment by Manufacturer(s), the Contractor shall also 
guarantee equipment. Such guarantee shall include tests, adjustments and/or replacements 
of defective equipment, materials, and workmanship for a period of ten (10) years from 
the date of acceptance of the project as complete by the Owner or the Owner’s 
Representative. 

 

 

END OF SECTION 
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SECTION 16722 

GAS MONITORING SYSTEM 

PART 1 - GENERAL 

1.1 GENERAL OPERATION 

A. The Gas Monitoring System (GMS) shall operate as stand alone system(s). The monitors 
shall be engineered to continuously monitor for the presence of propane gas. When gas 
concentration surpasses the preset limit in any sensor module in a zone, audible alarm 
indication and relays shall be activated for that particular zone.  Sensor reaction shall be 
instantaneous; however alarms shall be capable of being delayed dependent on user 
preference, and dedicated flashing warning lights for visual indication and low mounted 
side wall exhaust fans for propane gas evacuation shall be immediately activated. 

B. The preset limit for activation shall be 20% LEL (lower explosive limit) for propane gas. 

1.2 SCOPE:   Install the following in accordance with the engineering drawings: 

A. Gas detection monitor panels (with built-in audible alarm), sensors, flashing warning 
lights and dedicated exhaust fans. 

B. All associated electrical equipment and materials – conduit, wiring, switches, relays, etc. 

1.3 RELATED SECTIONS 

A. Section 16123 – Building Wire and Cable 

B. Section 16130 – Raceways and Boxes 

C. Section  16010 – Basic Electrical Requirements 

1.4 REFERENCES 

A. NFPA 70 – National Electrical Code 

B. NFPA 58 – Liquefied Petroleum Gas Code 

C. NFPA 72 – National Fire Alarm Code 

1.5 SUBMITTALS 

A. Product Data:  Provide Manufacturers data on all equipment and components described 
herein. 

B. Submittal shall include Manufacturer's Installation Instructions and complete system 
wiring and central control station schematics. 

Texas Department of Transportation Gas Monitoring System 
Facilities Management 16722 - 1 
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1.6 OPERATION AND MAINTENANCE DATA 

A. Calibrate monitoring system per Manufacturer’s recommendations.   
1. The Manufacturer’s authorized technical representative shall be present during 

all tests and inspections.  The Manufacturer’s authorized representative shall 
provide supervision of final connections to the system panel, perform a complete 
functional test of the system and submit a written report to the contractor 
attesting to the proper operation of the completed system.  This report shall be a 
part of the final documents submitted to the owner. 

B. The Manufacturer’s authorized representative shall perform an eight (8) hour training 
session where the representative shall instruct and train a minimum of six (6) TxDOT 
personnel and, if applicable, local Fire Department personnel in the operation of the 
system.  At the training session, the Manufacturer’s authorized representative shall 
provide a complete written operating and maintenance manual that clearly describes the 
system, its operation, and any maintenance requirements.  It shall also have a clearly 
understandable maintenance schedule and a complete parts list for all components of the 
system(s).   

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products to site under provisions of the Uniform 
General Conditions and Special Conditions. 

1.8 EXTRA MATERIALS 

A. Monitoring system Calibration Kit. 

B. Furnish under provisions of the Uniform General Conditions and Special Conditions. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Gas Monitoring Equipment:    
1. Armstrong Monitoring Corporation 
2. BW Technologies 
3. Enmet Corporation 
4. Thermo Gas Tech 
5. Rel-Tek Corporation  
6. Approved equal 

2.2 GAS MONITORING SYSTEM 

A. Monitoring Panel: 
1. Shall be enclosed in a NEMA 12 cabinet. 
2. Dual DPDT 10 ampere relays for alarm actuation and control of ventilation 

equipment and/or auxiliary alarms. 

Texas Department of Transportation Gas Monitoring System 
Facilities Management 16722 - 2 
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3. LED’s indicating power on, low and high alarms, fail, plus a user selectable 
audible indicator capable of being silenced for high alarm. 

4. Test sequence activated by single push button. 
5. Alarms shall be equipped with user selectable time delays whereby, when 

chosen, low and high alarm conditions must prevail for five and ten minutes 
respectively before activation occurs. 

6. Alarms shall be equipped with dead bands which require gas levels to decline 
slightly below the original trip point before alarms will automatically reset.  

B. Sensors: 
1. Multi-drop propane gas sensor compatible with Monitor Panel. 

C. Strobe (Warning) Light: 
1. 120 VAC amber strobe light. See drawing schedule. 

D. Alarm annunciator: 
1. Annunciators in office areas shall be red in color, shall be clearly audible, well 

above a normal sound level, and shall be of such a size that it is inobtrusive in the 
environment.   

2. Annunciators in exterior areas shall be red in color, and shall be clearly audible 
across the compound, well above a normal sound level.   

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. GMS shall be installed in accordance with Manufacturer’s instructions, NFPA 58, local 
codes, the National Electric Code (NEC) and the engineering Drawing. See Drawing for 
locations.  

B. Monitor – Bottom of monitor panel shall be mounted on wall 48” above floor. 

C. Sensors – Shall be mounted on wall 18” above floor. All wiring shall be run in conduit 
with no exposed wiring.  

D. Strobe Warning Light – Shall be mounted on wall 10 feet above floor.   All wiring shall 
be run in conduit with no exposed wiring.  

E. Alarm Annunciators – Shall be mounted on wall 10 feet above floor (or just below 
ceiling in office areas).   All wiring shall be run in conduit with no exposed wiring.  

F. Side wall exhaust fans shall be wired into the GMS and set to activate set upon detection 
of LP gas.  See drawings for fan locations. 

 

END OF SECTION 
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