ATTENTION: TP& D, DESIGN, CONSTRUCTION,

s MAINTENANCE AND TRAFFIC OPERATIONS ENGINEERS
MEMORANDUM
Department
of Transportation

SPECIAL PROVISION AND/OR SPECIFICATION CHANGE MEMORANDUM 20-01

TO: District Engineers Date: May 18, 2001
FROM: Robert L. Wilson, P.E. Originating Office
Chairman, Specifications Committee Project Services

SUBJECT: Statewide Special Specifications 3249 (93) and 3137 (95), "Stone Filled Hot
Mix Asphalt Concrete Pavement (SFHMACP)" and 3248 (93) and 3136 (95),
"Heavy Duty Stone Matrix Asphaltic Concrete Pavement (HDSMACP)"

The above referenced special specifications have been approved for statewide use.

Stone Filled Hot Mix Asphaltic Concrete Pavement (SFHMACP) governs the construction
of a heavy duty pavement, consisting of a base course, alevel-up course, a surface course,
or any combination of these courses. Each course must be composed of a compacted
mixture of aggregate and asphalt binder mixed hot in a mixing plant.

Heavy Duty Stone Matrix Asphaltic Concrete Pavement (HDSMACP) governs the
construction of a heavy duty pavement course, being composed of a compacted mixture of
aggregate, asphalt cement, approved fibers and mineral fillers mixed hot in a mixing plant.

These special specifications are intended to be used on projects with an anticipated ESAL
loading greater than or equal to 30 million.

These specifications are to be used in accordance with Mr. Michael Behrens memorandum
dated April 23, 2001 (see attached).

Please disseminate this information to your Transportation Planning & Development,
Design, Construction, Maintenance, and Traffic Operations Engineers.

DLV:Imj
Attachments
Note: Original signed by Robert L. Wilson

cC: Specification Committee:

Messrs. Carlos Lopez, Thomas Bohuslav,

Richard Skopik, Lonny Traweek, Jeff Seiders,

and Ms. Mary Lou Ralls

Internal Review/Audit Office

Mr. Lawrence J. Zatopek, General Services Division

Mr. Tom Johnson, AGC with attachments

Mr. C. D. Reagan, FHWA with attachments
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I MEMORANDUM

of Transportation

TO: District Engineers April 23, 2001
FROM: Michael W. Behrens, P.E.

SUBJECT: Flexible Pavement Design Task Force Implementation

At the request of the Texas Hot Mix Industry, we established the Flexible Pavement Design Task
Force (FPDTF) on January 28, 1999. Our charge to the FPDTF was to develop asphaltic concrete
pavement specifications and pavement designs that will meet the demands of heavy truck traffic
facilities. The Task Force has accomplished their initial goal and have recently shared the results
of their efforts through seminars conducted through the winter of 2001 in coordination with the
Associated General Contractors (AGC) and the Texas Hot Mix Asphalt Pavement Association
(THMAPA).

Attached is guidance for designing pavements when the design life of the pavement exceeds 30
million ESALSs (one way per roadbed). The Heavy Duty Stone Matrix Asphalt (HDSMA) and
Stone Filled Hot Mix Asphaltic Concrete Pavement (SFHMACP) specifications are to be used in
lieu of our conventional QCQA dense graded specifications when 30 million ESALSs are exceeded.
The use of these specificationsis categorically approved for routes listed in the attachment. In
fact, it isour express intent that these specifications be used on these routes when asphaltic
concrete pavements are to be placed. Any exceptionsto thiswill require my approval. While we
haven't established an implementation date, we are asking the districts to begin designing
pavements now for future letting and consider changes for projectsin the PS& E development
stage.

Conversely, HDSMA and SFHMACP should not be used for pavements designed for less than 30
million ESALs. Use of the HDSMA and SFHMACP specifications outside the limitsin the
attachment will be allowed only with prior approval of the Construction Division's Pavements
Section. A pavement design report is to be submitted to the Pavements Section with the request
for approval prior to submission of the PS& E for letting.

Our thanks go to all the members of the Task Force: Ken Fults (CST), Craig Clark (SAT), Wayne
Ramert (YKM), Harry Thompson (LFK), Roger Welsch (AGC), Charlie Smoot (THMAPA), Bob
Price (Price Construction) and Dean Word 111 (Dean Word Company) and the support provided by
Dale Rand (CST), Caroline Herrera (CST), Darren Hazlett (CST) and Maghsoud Tahmoressi
(previously CST). If you have any questions, please do not hesitate to contact Ken Fults at (512)
465-7741 or Dale Rand at (512) 232-1900.
Attachments
cc. CharlesW. Heald, P.E.

Kirby W. Pickett, P.E.

Robert Wilson, P.E., DES

Thomas Bohudlav, P.E., CST

Zane Webb, P.E., MNT

Al Luedecke, P.E., TPP



CONCEPTUAL
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PROPOSED STRUCTURAL SECTIONS

NEW CONSTRUCTION

(Sacrificia Layer)

(Impermeable Load
%" Aggregate with PG 76-XX Carrying Layer)

(Transitional Layer)

3 (Load Carrying Layer)
1.0" or 1.5” Aggregate with PG 76-XX

(Stress Relieving
15" Aggregate with PG 64-XX Impermeable Layer)
Target Lab Molded Density 98.0%
(2-3% Rdwy Air Voids)

6.0" t0 8.0” Stiff Base or Stabilized Subgrade
Primarily to serve as construction working table
or compaction platform for succeeding layers.




FLEXIBLE OVERLAY

1. PFC should not be used on rutted pavements without level-up underlayers. Otherwise the PFC
will collect water and lead to stripping, raveling or pothole failure. Also PFC should not be
used over cracked, raveled or segregated pavement since the PFC will allow water intrusion.
PFC should only be used as a surfacing mix over sound, stable pavement that may have lost
skid resistance. (See attached Technical Bulletin 99-6 written by Dale Rand when with the
THMAPA).

2. HDSMA isan excellent overlay option when used over otherwise stable underlying mix. Itis
suggested that the underlying mix be “screened” by using Ground Penetrating Radar (GPR)
and/or coring operations as needed. HDSMA is designed to provide load distribution through
the aggregate structure and therefore requires high quality, durable aggregates. Due to the
high mineral filler and high binder content allowed by use of fiber additives, it is relatively
easy and highly desirable to obtain roadway low air void contents. Recommended overlay
depths are 2.5 to 3.0 inches. HDSMA should always be used either as a surfacing mix or as
the layer directly below a PFC surfacing.

3. SFHMAC provides an excellent option to the HDSMA in many cases. The primary difference
in the HDSMA and SFHMAC is that the HDSMA usually provides lower attainable roadway
air voids (higher density) and more durable, longer lasting mixes (due to higher binder
contents). SFHMAC is highly rut resistant but to provide maximum performance, the
underlying layers must be stable and moisture resistant. “Screening” of underlying layers by
GPR and/or coring and laboratory testing is recommended.

4. The new QC/QA SuperPave mix isadlightly lower tier of HMAC. Although still considered a
“high performance” mix, it isnot as resistant to heavy truck loading and traffic as the top tier
mixes (PFC, HDSMA and SFHMAC). This mix and the current CMHB mixes should be
considered the mix of choice on pavements of less than 30 million ESAL’s.

HMAC OVERLAY S ON CONCRETE

1. PFCisahighly viable option for concrete pavements that have not been previously overlaid
and that is not experiencing excessive cracking, punchouts or other failures. Restoration of
skid resistance, reduction of noise and elimination of tire spray can be addressed with PFC.
PFC should be a good alternate on concrete pavement with a good underseal (such as asphalt
rubber seal) to seal excessive cracks.

2. HDSMA isan excellent option for overlays of concrete pavement that may be experiencing
medium or moderate distress (cracking with less than 20 punchouts/failures per mile).
HDSMA isfairly impermeable and may be used without an underseal in many cases.
HDSMA should not be used over an existing overlay on concrete without GPR “screening,”
coring or other laboratory investigations.



HIGH USE TRUCK ROUTES

DISTRICT ROUTE LIMITS
Abilene None
Amarillo IH 40 From SH 355 W of Amarillo to Childress District Line
Atlanta IH 30 In Bowie County
IH 20 In Atlanta District
Austin IH 35 In Austin District
Beaumont IH 10 In Beaumont District
Bryan IH 45 From Buffalo to Centerville
IH 45 From Huntsville to Houston District Line
Brownwood None
Childress IH 40 In Childress District
Corpus Chrigti None
Dallas IH 20 From Fort Worth District Lineto SH 34
IH 30 In Dallas District
IH 35 In Dallas District
IH 45 In Dallas District
IH 635 In Dallas District
us75 From Dallas to Sherman
El Paso IH 10 From New Mexico State Line to Sierra Blanca
Fort Worth IH 20 From Dallas District Line to Palo Pinto County Line
IH 35 From SH 174 to US 81/287
Houston IH 10 In Houston District
IH 45 From Bryan District Lineto US 59
IH 610 From IH 10 to IH 45
US 59 From Splendorato SH 36
US 290 From FM 1960 to IH 610
Laredo IH 35 From US 83 to Mexico Border
Lufkin US 59 From Corrigan to Nacogdoches
L ubbock None
Odessa None
Paris IH 30 From Sulphur Springs to Greenville
Us75 From US 82 to Oklahoma State Line
Pharr uUs 281 From US 83 to SH 107
San Angelo None
San Antonio IH 10 FromIH 410 Eto IH 410 W
IH 35 From Austin District Lineto IH 410 S
Tyler IH 20 From SH 135 to Atlanta District Line
Waco IH 35 In Waco District
WichitaFals IH 35 In WichitaFalls District
Y oakum IH 10 From Houston District Line to Columbus




XAS HOT MIX AS

=

Technical Bulletin 99-7

Managing Variation in PG Binders

Variability has been identified as perhaps the number one issue that hot mix contractors are facing concerning
PG binders. Over the past construction season, there have been very few incidents of PG binders not meeting
the specifications; however, numerous reports have been received concerning the constructability of hot mix
pavements with PG binders. Product inconsistency has been the most common issue. Difficulty obtaining
adequate in place density may in some cases be attributed to the variability of the binder. Variability is not
unique to PG binders; however, it may be more of an issue with PG binders than it was with the previous
binder grading system (AC grading). This may be attributed to the fact that the use of modifying additivesis
more prevalent under the PG system as compared to the AC grading system. Good quality control measures
can reduce variability; however, it isimpossible to eliminate all variability. Variability in the high
temperature viscosity cannot be controlled entirely by the supplier processing the crude source. By nature,
there is variability in the raw material (crude oil) being delivered for processing. This can also be
compounded by the fact that binder suppliers some times use more than one crude source. Some of the keys
to success are understanding that variability exists and understanding how to properly manage the variahility.

Background
The PG binder specification isin many ways a more stringent specification than the AC specification it

replaced. Within the PG grading system, there is however still considerable room for variability between
binders supplied by different manufacturers and variation between batches produced by the same supplier.

The PG binder specification can be broken down into four parts covering four distinct aspects of the binder.
These parts are: Performance, Environmental, Safety and Constructability. In all these areas, binders can
exhibit variation in properties within a grade, but the areas of most concern to contractors are variation in
Performance properties and Constructability properties.

Performance

Performance aspects of the specification are those properties which are supposed to address the distresses
associated with HMAC performance: Rutting, Fatigue, and Thermal Cracking. These are the properties that
give the binder its grade name. For example, PG 64-22 is supposed to resist rutting up to 64C, resist thermal
cracking down to -22C, and resist fatigue down to 25C (middle of grade span + 4C). The testing devices used
to determine these properties are the Dynamic Shear Rheometer, Rolling Thin Film Oven, Pressure Aging
Vessel, Bending Beam Rheometer, and the Direct Tension Test.

Constructability
Constructability characteristics are indicated by the high temperature viscosity requirements. The

specification has the same requirement for all binders regardless of grade: a maximum of 3.0 Pascal-seconds
(30 poise) at 275 F. In the development of the specification, this was included to indicate whether a tanker of
binder could be off-loaded at the HMAC plant. It just so happens that this viscosity measurement isalso a
good indicator of mixing and compaction temperatures that can be expected both in the laboratory and in the
field.

Performance Grade Variability
Since the performance grading system is based on 6 degree increments, there can be variability expected
within the performance grades. For instance, with two binders classified as PG 70-22, one binder could be a



PG 70.5-22 and the other could be a PG 75.5-22 (a 5-degree difference in the higher temperature
designation). There may be some performance differences noticed between these two bindersin the long
term. This same variability could also exist for the low temperature properties. Variation within a certain
grade is a common characteristic of any grading system where ranges are used to determine the grade. An
analogy would be two “A” students where one of the students has a 90 average and the other has a 100
average. The student with the 90 average has the same grade as the student with the 100 average even though
the student’ s performance is more similar to a“B” student than it isto the student with the 100 average. Just
asall “A” students are not exactly the same, all PG binders within a grade are not exactly the same.

If the PG gradeis PG 70-XX and above or PG XX-28 and below, there is alikelihood that polymer
modification is used to achieve these performance levels. Since polymers cost money, it islesslikely that you
will see PG 70’ swhich are really PG 75.5, because the manufacturer is“giving away” polymer. There could
be a circumstance where you may see this“polymer give away”, or even more extreme, supplying PG 76-22
for PG 70-22. If asupplier has a shortage of tanks, they may find it advantageous to supply two products out
of the same tank. This can be doneif the binder meets both specifications, as can be the case with PG 76-22
and PG 70-22. Thiscould be a problem for contractorsif one shipment is atrue PG 70-22 and another isa
true PG 76-22. Performance wise, both the PG 70-22 and the PG 76-22 meet or exceed the requirements for
the job; however, these materials might handle quite differently.

High Temperature Viscosity Variability

The 275F viscosity is not a performance property of the binder from the standpoint of pavement distresses
addressed by the PG specification. The current specification limit is set high enough that suppliers have been
able to manufacture to the PG binder grade without regard to the effect on 275F viscosity and constructability
considerations.

There were numerous reports of construction problems (using PG binders) this past construction season.
Most complaints centered on compaction problems. One comment often voiced was“ We are using the same
rolling patterns as we did yesterday, but we can't get density today.” The TxDOT Asphalt Lab tested 47
samples (collected throughout the duration of the project) from one project that exhibited constructability
problems. The PG tests for DSR and BBR were uniform and met the specification. The 275F viscosity,
presented below, met the specification requirement in every case, but showed significant variability from 5 to
20 poise (0.5t0 2.1 Pa*s). The result was that the contractor had a difficult time in achieving adequate in-
place density on a consistent basis. High temperature viscosity variability can be a“moving target” that
contractors must deal with.

PG 70-22 Project Data What Can
\ Contractors Do?
Specification Limit

30.0

25.0

20.0

15.0 4

10.0 +

Viscosity @ 275F (Poise)

5.0

0.0\\\\}\\\\}\\\\}\\\\}\\\\}\\\\\\\\\\\\\\

0 5 10 15 20 25 30 35 40 45 50
Sample Number

order to avoid construction problems related to high temperature viscosity variation, there are several things
that can be done.



1) Be aware of the problem and how to identify it. Symptomsinclude: a) lower or higher mixing
temperatures needed to get good coating of the aggregate, b) inability to achieve density with previously
successful compactive effort or ¢) tenderness during compaction where previoudly there was none.

2) Work with your binder supplier to limit variability to acceptable levels. One possibility isto require your
supplier to perform thistest on their tanks each day and supply the information with each load of binder. One
supplier suggested that once a project starts, to limit high temperature viscosity to +/- 20% change.

3) Acquire high temperature viscosity testing equipment for your lab and conduct testing yourself. Rotational
viscometers require little training and typically cost around $5,000 each.

4) Limit storage of high-grade binders for long periods of time at high temperatures. This can cause
degradation of polymer, and is beyond the supplier’s control.

Rotational Viscosity Equipment

High temperature viscosity is easily measured using what is known as a rotational viscometer. These devices
are about the size of a household blender. The viscometers are often referred to as Brookfield viscometers;
however, the generic name is rotational viscometer. They are simple to operate and the test itself only takes a
few minutes to perform. It typically takes an hour or so to prepare the sample and heat it to the proper
temperature (275 F) before testing. The tests procedures for the rotational viscometer are listed as AASHTO
TP 48 and ASTM D4402.

Another thing that contractors/producers can do is to make adjustments to mixing and compacting
temperatures based on daily viscosity checks. By monitoring the viscosity of the binder coming into the
mixing drum, a hot mix producer can adjust their operations and mitigate the effects of viscosity variability.

Where to Get Rotational Viscosity Equipment

This equipment is commonly used in the asphalt industry and should be available from a variety of laboratory
equipment suppliers. Three known suppliers of the equipment are Component Sales and Service, Cole
Parmer, and Gilson. Component Sales and Serviceisa THMAPA member located in Houston. They
reference the equipment as a“ SHRP Rotational Viscosity Set” catalog # SH-63A. The equipment cost is
approximately $5,000 for the entire set. For more information about purchasing the equipment, contact Steve
Mead of Component Sales and Service at 1-800-992-4205 or at 281-442-8127.

Conclusions
Binder variability has affected the hot mix industry from the very beginning of hot mix paving. The
variability initself is not particularly a bad thing; however, it must be controlled and managed properly in
order to produce the desired end product. High temperature viscosity variability can affect a contractor’s
ability to achieve adequate in-place density on a consistent basis as well as their ability to produce consistent
laboratory densities. Contractors have alarge stake in this issue since both laboratory density and in place
density (air voids) are used to determine bonuses and/or penalties under QCQA specifications for hot mix.
Techniques and tools are currently available to manage thisissue. Managing viscosity variability requires a
cooperative effort between contractors, hot mix producers and binder suppliers.

If you would like more information about this topic please contact Dale Rand at 512-836-6366 or via Email at
drand@txhotmix.org. For detailed information about rotational viscometers, you may wish to contact Darren
Hazlett or Gerald Peterson of TXDOT at 512-232-1903 or 512-232-1932.

Acknowledgement: The Texas Hot Mix Asphalt Pavement Association would like to acknowledge Darren
Hazlett’s contributions to this Technical Bulletin. Darren works in the Construction Division of TXDOT
where he serves as the Director of the Asphalt Branch.
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