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TxDOT Bridge Division
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p Review of Current Requirements

p New Areas of Emphasis
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QA/QC Process - What does QA/QC mean?

= QA/QC = Quality Assurance/Quality Control

= The process is intended to provide the highest quality products through review and
checking by individuals not directly responsible for the initial work product.

= FHWA requires archived bridge 2 ‘ . S\ g

design notes

The collapsed 35W bridge in Minneapolis seen on August 2, 2007.

Morry Gash/AP s imedianor.orarassetsiima/2017107131/ap_070802042989. wide-cA77ecA5152142c72ef58abb0b8I62578de9701 [pa?s=1400
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QA/QC Process - Why is QA/QC important?

Helps to minimize errors and omissions

Design is more complete and thorough @@m I:@ I:l @ﬂ;@

Structure is appropriately designed ‘

Conform to policies and procedures

Helps to deliver constructible plans @@ [ﬂf@ @{t

2
Chronicled
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QA/QC Process - Why is QA/QC important?

Process of checking the accuracy of calculations and consistency of drawings

Detecting and correcting design errors

Occurs prior to finalizing design plans and verifying the specifications

Applies to designs, plans, spreadsheets, reports, etc
Should be documented according to the TxDOT BRG QA/QC Guide

http://ftp.dot.state.tx.us/pub/txdot-info/library/pubs/bus/bridge/ga gc quide.pdf
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http://ftp.dot.state.tx.us/pub/txdot-info/library/pubs/bus/bridge/qa_qc_guide.pdf

FHWA Did A Limited QA/QC Audit of Bridge Design (Statewide)

= TxDOT Bridge Division is currently working with FHWA on review and
improvements to quality control and quality assurance in the design of new
bridges and the widening/rehabilitation of existing bridges in Texas

— Nationally, information is partially synthesized in FHWA's “Guidance on QC/QA
in Bridge Design in Response to NTSB Recommendation (H-08-
17)” https://www.fhwa.dot.gov/bridge/h0817.pdf

- TxDOT’s policy in
* TxDOT Bridge Design Manual - LRFD Chapter 6
http://onlinemanuals.txdot.gov/txdotmanuals/Irf/Irf.pdf

* QC/QA Guide https://ftp.dot.state.tx.us/pub/txdot-
info/library/pubs/bus/bridge/ga qc_guide.pdf

= Process was Over the Last Year Through the Texas Office
= Six General Takeaways
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https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fhwa.dot.gov%2Fbridge%2Fh0817.pdf&data=04%7C01%7CMichael.Hyzak%40txdot.gov%7C615105b701944d9f9ca908d96e0bb5c1%7C39dba4765c094c6391dace7a3ab5224d%7C0%7C0%7C637661818828869381%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=UbAEjD1zGvzP9buFly7p9EBKEzxJM%2FjKAWyCfsgV7tY%3D&reserved=0
http://onlinemanuals.txdot.gov/txdotmanuals/lrf/lrf.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/library/pubs/bus/bridge/qa_qc_guide.pdf

Six General Outcomes/Recommendations

1: Independent Design Checks (IDC) for complex structures

2. Consultant QC Processes on File

3. Some Projects Lacking QC Coversheets or Not Filled Out Properly
— QA Verifications

- Includes “standard” bridges

4: QC Coversheet Consistency

— Varied among consultants

— Address design calcs and detail checks

5: Titleblocks filled out on detail sheets including bridge layouts
6: Designer and checker initials on all design calc packages
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Independent Designh Check (IDC) Requirements

= Complex Structure Definition (Draft)
- Bridges having a difficult or unique foundation problem
- Bridges with exceptionally long span (> 300 or 350 ft)

- New or complex designs with unique operational or design
features such as:

* Cable-stayed

e Suspension

* Arch

Post-tension box girder

Segmental concrete
Moveable bridges

Truss bridges
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Independent Designh Check (IDC) Requirements DRAFT

= |n addition to the QC/QA process when designing ordinary
bridges:

- IDC to validate complex or unique bridges that are : , ; VTV R v enasma
pedestrian, rail, and vehicular and either impact a TxDOT ‘ ‘
facility or are owned by TxDOT il . Ll )

- Independent verification of the design using different analysis
and design software packages than what was used during
initial design

- All outstanding or unresolved comments shall be resolved
prior to submittal and acceptance of 100% signed/sealed [
plans

= |DC shall be

- Performed by an engineering firm independent from the
engineer responsible for the initial design

- Performed by an engineering firm having no other project
involvement

- Performed by an engineer precertified in work category 5.2.1
Bridge Design

- Designated by TxDOT for both Design-Build and Design-Bid-
Build
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Consultant QA/QC Processes on File

= Considering requiring having the firm’s general current documented QC/QA
process on file

= Effectively this would be an additional requirement to perform structural design
for TxDOT beyond the precertification process

= |Information would be treated as confidential, as we recognize these processes
vary somewhat and represent substantive development and performance
attributes of our providers

= Will need to be in consultant contracts

Consultant Prepared Plans

QA/QC For consultant-prepared plans, the consultants are required to submit their Quality Control
Guide: Plan in writing prior to starting work or as otherwise directed in the contract. TxDOT reserves

the right to review the consultants’ quality control process.
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QA/QC Coversheets

= Need to consistently have on design
notes packages

= Need to have completely filled out

= Potential need for a consistent form
(range of consultants, TxDOT, etc)

= Checking of calculations and details  ———— p—
= Include for standards bridges
- Geometry
- Foundation design notes

= We will be discussing if we need to go
to a statewide form over the next
months
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Checking of Bridge Layouts

= See Detailing Guide Update and "
presentation —t

= Need designer/technician/checker/detail
check boxes on bridge layouts and need
them filled out

Bridge
Division

l Texas Department of Transportation

= Multi-disciplinary review essential Checker gﬁ;ﬂ:er
- Roadway design...e.g. does the layout Design
match the P&P Engineer Technician
- Bridge design...consistency with \ \
structural details, etc.
FILE: pn: - SRW ‘m AAG ‘DW‘ SFS ‘CK- SRW
- Hydraulics...e.g. does the bridge info ©rxD0T cont | secr 105 HGHAY
match the Hydraulic Data Sheet,
frequency & freeboard?, etc o conry SHEET MO
— CHECKLISTS
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Designer and Checker Initials in All Calculations

= Checker initials and checks sach Caleyintions
: e : ; i Design: iHIJ Date: 2/6/2015
clearly identified in calculations ; ckosn JABC | Daie. 2114715
Version: 1.08 ID #: 9999
d Bridge Sheet: of
! Units: | E
Input

1-4 5 5 9-10 9-10
142 142 142 150 150

25 186 25 187 2.6

4 2 4 2 5

8 8 8 8 8
Tx62 Tx62 Tx62 Tx62 Tx62

62 62 62 62 62

HIT \/02 6 12 42 12 2 2
275 275 275 275 275
\ 0356 | 0356 | 035 | 0334 | 0334
(0249 D o218 | 0249 | 0246 | 0259

0.02 002 0.02 0.02 0.02

0 -0.04 0.04 0 0
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Some QA/QC Issues

= Quantity Calculations and Missing Items

- Make sure you understand the spec book, unique pay items, and how work is paid
- Substructure pay items expanded recently

- AGC Structures Committee feedback...book-keeping not the greatest, causes ambiguity for bid
day

- Very likely change order scenario

BID ITEN [0 cooe | 0400 6005 | 0403 6001|0403 6006 | 0405 6002 | 0409 6003|0420 6014 0420 6032
BID ITEM DESCRIPTION y
cem stagiL | Temporagy |TEMEORSEY SPL FOURDATION fprestr conc [ L ¢ conc cLeconc® |,
BRIDGE ELEMENT BKFL SPL SHORING (cOFFERDAM) |(D4945) (PILE) PIL (20 IN S\EQ,J (ABUT)HPC) (CAPJHPC)YMASS)
CY SF SF FA LF CY CY
2 - ABUTMENTS 460 3 2188 168.9
12 - INTERIOR BENTS 7416 3648 18 31179 1026.3
1 - 280.00 PRESTRESSED CONC. I-GIRDER UNIT
1 - 357.00" PRESTRESSED CONC. I-GIRDER UNIT
1 - 537.00 CONT. PRESTR. CONC. SPL. GIRDER UNIT
I - 124.47" PRESTRESSED CONC. [-GIRDER UNIT
1 - 451.00' CONT. PRESTR. CONC. SPL. GIRDER UNIT
1 - 140.00 PRESTRESSED CONC. I-GIRDER UNIT
OVERALL TOTALS: 460 7416 3648 21 33368 & 168.9 1026.3 @D
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Some QA/QC Issues

; Preferred Practices for Steel Bridge
| |
Steel Brldges _ _ _ o Design, Fabrication, and Erection
- Steel Bridge Reviews in Bridge Division November 2021

- Follow Preferred Practices Document

- See Texas Steel Quality Council Presentations: Texas
Steel Quality Council (txdot.gov)

- Short Course 2021 Presentation: Steel Bridge
Preferences and Fracture Critical Structures Oct 2021
Short Course

- 30/60/90%
- Example issues:

* Designer consideration of erection constraints
Efficient designs, balanced designs
Diaphragm layout, especially for skewed bridges
Horizontal bracing (when needed...rare)
Camber curves

Department
f Transpertation
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https://ftp.dot.state.tx.us/pub/txdot-info/library/pubs/bus/bridge/steel_bridge.pdf
https://www.txdot.gov/inside-txdot/division/bridge/texas-steel.html
https://www.youtube.com/watch?v=ACXqWmV5NlI

Some QA/QC Issues

48.000

" Geometry, Geometry, Geometry ... —=— ———EEEa e
~ If things don’t fit or line up, you ol o7 | T _TF e — If,@
will see it in construction ”’JJLE/ ;; r*“/j/ N
- Bridge Layout checklists L O W ,,/ N | T
- Verify any alignment or profile " =4 [

changes at/near final delivery

- BCS sheets...call out geometry T —— |
needs to match physical 4 MEASURE pii
conditions i TWICE‘ i
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Some QA/QC Issues

= Project General Notes and

Specifications

- Ensure you review 400
series general notes,
especially in situations for
unique corrosion
countermeasures

- Master general notes in
Districts might not cover
nuanced structure items
for your project

2022 TxDOT Bridge Design Webinar

Project Number: Sheet: 9
County: MATAGORDA Control: 0605-01-060

Highway: FM 457

ITEM 426: POST-TENSIONING

Field mockup tests are required for post-tensioning operations. The field mockup tests should be
performed in advance of production grouting. Provide the design engineer a written plan at least
4 weeks in advance of the mockup for approval. The plan must include test setup, materials,
ducts, inlets, outlets, anchorages, pre-stressing elements, grouting and dissection procedure.

ITEM 427: SURFACE FINISHES FOR CONCRETE

Provide Surface Area [ with the following finishes: Shury Coat Finish per 427.4.3.2 for cast-in-
place concrete surfaces, and Opaque Sealer per 427 4.2.2'3 for precast concrete surfaces. Unless
otherwise directed by the Engineer, propose a color for Opaque Sealer that closely matches that
of the Shurry Coat Fmish. Conduct limited applications on a sample section of concrete for final
approval of the color of the Opaque Sealer.

ITEM 432: RIPRAP

Place 1/2 inch expansion joint material between the two concrete areas or structures where riprap
is placed against other concrete such as concrete pavement and structures unless otherwise
shown on the plans or as directed. This work will not be paid for directly but will be subsidiary
to the pertinent items.

Unless otherwise shown on the plans or directed, riprap will be 5" deep and reinforced;
reinforced toewalls 6" wide and 12" deep will be placed around the perimeter of each location.

ITEM 440: REINFORCEMENT FOR CONCRETE

Provide corrosion resistant reinforcing as indicated in the plans.

ITEM 454: BRIDGE EXPANSION JOINTS
Paint all faces of Sealed Expansion Joints (including the face anchored into the concrete) with

System II Primer in accordance with Item 446. After installation of joint seal, coat exposed steel
surfaces with Epoxy Intermediate and finally a Urethane Appearance Coat.

General Notes Sheet I

Project Number: Sheet: 9
County: MATAGORDA Control: 0605-01-060

Highway: FM 457

ITEMS 464 & 467: REINFORCED CONCRETE PIPE & SAFETY END TREATMENT
1 required, concrete collars, as approved, will be used at pipe joints. Collars will be reinforced

as directed. No direct compensation will be made for concrete collars and they will be
subsidiary to the pertinent items.

ITEM 467: SAFETY END TREATMENT

Precast safety end treatment sections will not be allowed.

Provide reinforced concrete riprap for all pipe safety end treatments. Round comers on safety
end treatment riprap to a minimum 12 inch radius as directed. The riprap will not be paid for
directly but will be subsidiary to Item 467.

Provide and use a form along the cut end of the pipe when placing the adjacent reinforced
concrete riprap for pipe safety end treatment sections

ITEM 496: REMOVING STRUCTURES

Remove the existing swing bridge, aprons, fender system. dolphin system, control house septic
system, and any other existing items as shown in the plans unless otherwise directed. This work
is considered subsidiary to Item 496, “Removing Structures”™

Remove all debris within the limits as shown on the “Bridge, Bridge Substructure, and Fender

Piling Removal” sheet a minimum of two feet below the natural bottom of the waterway. This
werk 1s considered subsidiary to Item 496, “Removing Structures™.

AREVIEED 7/nMnaz

General Notes Sheet J
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Questions?

Michael Hyzak, P.E.
TxDOT Bridge Division
michael.hyzak@txdot.gov

Copyright 2022 « Texas Department of Transportation « All Rights Reserved

Entities or individuals that copy and present state agency information must identify the source of the content,
including the date the content was copied. Entities or individuals that copy and present state agency
information on their websites must accompany that information with a statement that neither the entity or
individual nor the information, as it is presented on its website, is endorsed by the State of Texas or any state
agency. To protect the intellectual property of state agencies, copied information must reflect the copyright,
trademark, service mark, or other intellectual property rights of the state agency whose protected information is
being used by the entity or individual. Entities or individuals may not copy, reproduce, distribute, publish, or
transmit, in any way this content for commercial purposes. This presentation is distributed without profit and is
being made available solely for educational purposes. The use of any copyrighted material included in this
presentation is intended to be a “fair use” of such material as provided for in Title 17 U.S.C. Section 107 of the
US Copyright Law.
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