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(TxDOT) and the Federal Highway Administration (FHWA). The contents of this report reflect
the views of the authors, who are responsible for the facts and the accuracy of the data presented
herein. The contents do not necessarily reflect the official view or policies of the FHWA or
TxDOT. This report does not constitute a standard, specification, or regulation and it is not
intended for construction, bidding, or permit purposes. The engineer in charge was Dr. Fujie
Zhou, P.E. (Texas, # 95969).

There is no invention or discovery conceived or first actually reduced to practice in the course of
or under this contract, including any art, method, process, machine, manufacture, design or
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REVISED STATEWIDE ASPHALT BINDER SELECTION CATALOG
INTRODUCTION

This product describes the revised statewide asphalt binder catalog. To accomplish this objective,
researchers first identified the difference between the catalog currently used in Texas and the
catalog developed under project 0-6674 and then revised the existing catalog based on the latest
research findings from project 0-6674-01, as described below.

STATEWIDE PG BINDER SELECTION CATALOG CURRENTLY USED IN TEXAS

The Texas Department of Transportation (TXDOT) currently selects asphalt binder PG grade for
any pavement in Texas involves two major phases.

The first phase of this method involves selecting the high and low temperature PGs of asphalt
binder based on the location of the project and the desired level of confidence (i.e., 95 or

98 percent confidence). Confidence level refers to the chances that the normal variations in
temperature 20 mm below the surface of the pavement will never exceed the range of the
selected binder grade. TXDOT provides color-coded location maps for a given confidence level
to aid in this step. Figure 1 presents the color-coded location map with recommended starting
binder PG.



. PG 5828
- PG 6422
. PG 6428
I:I PG 6434
. PG T0:22
- PG 70:28

Figure 1. Asphalt Binder Grade Recommendation: TXDOT Method.

The second phase of TXDOT’s current method for asphalt binder PG selection involves four
different steps for adjusting the starting binder PG. Each step deals with a different factor (traffic
volume, traffic speed, pavement layer, and the use of recycled material) that influences the
overall performance of asphalt pavement. Figure 2 presents these steps with corresponding
impact each factor would have on the starting binder PG. In some cases, these factors change the
starting binder PG up to two grades.

TxDOT’s current method recommends that the high temperature PG be 64 at the minimum and
76 at the maximum, and that the low temperature PG be —34 at the minimum and —22 at the
maximum. However, in some special locations, the recommendations are a little bit different.
The method recommends high temperature PG of 58 in select hot climates such as Jeff Davis
County in the El Paso District, and low temperature PG of —34 in select cold climates such as
counties north of the IH40, namely in Dallam, Hartley, Hutchinson, and Lipscomb Counties in
the Amarillo District.
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Figure 2. Asphalt Binder Grade Adjustment: TxDOT Method.

Despite these safeguards, the TXDOT’s current method does not consider whether the proposed
project involves the construction of a new pavement or an asphalt overlay over an existing
pavement when recommending binder PG.

STATEWIDE ASPHALT BINDER SELECTION CATALOG DEVELOPED UNDER
0-6674

To make TxDOT’s current binder grade selection method more robust, researchers first
established that the existing pavement layer, overlay thickness, traffic level, environmental zones
(or climate), aggregate type, and asphalt binder PG influence the cracking performance of the
overlays. For this purpose, researchers simulated cracking performance of 2700 different cases of
overlays involving five different zones for climates, four different levels of traffic volume, three



different overlay thicknesses, three different types of existing pavement structures, three
different types of aggregate types, and five different grades of asphalt binder (see Table 1).
Researchers used the Texas Asphalt Concrete Overlay Design and Analysis System for these
simulations. From the simulation results, researchers also determined the binder PG that would
provide the best possible outcome in terms of cracking performance in each district in Texas.

Table 2 presents the recommended binder grades for each district in Texas based on these
simulations. The table shows that each county in a given district is recommended the same
binder PG. When recommended binders in Table 2 and Figure 1 are compared, one can notice
that binder recommended by this new approach is usually softer than the binder recommended by
the TxDOT’s current method. This difference highlights the fact that binder recommendations
for each county need to be updated when an overlay construction is considered.

NEW STATEWIDE ASPHALT BINDER SELECTION CATALOG

Using TxDOT’s current catalog, TTI researchers identified the counties in each district that have
different recommended PGs and then updated them with newly recommended PGs. Table 3
presents the recommended high and low temperature PG for a brand new pavement construction
and new overlay construction over existing pavement layers. Researchers second TxDOT’s
current protocol that the starting binder PG needs to be adjusted for traffic volume, traffic speed,
pavement layer, and the use of recycled material whichever applicable. As such, researchers
modified the two phases of TxDOT’s current binder PG selection method as follows.

The first phase of the new approach involves selecting the high and low temperature PGs of
asphalt binder based on the location of the project, the desired level of confidence, and the type
of construction. The type of construction (new versus overlay) specifically plays a critical role in
recommending low temperature PG for the project. Researchers developed color-coded location
maps for a 98 percent confidence level to aid in selecting the recommended PG for any given
project in Texas:

e Figure 3=» PG for new pavement construction.
e Figure 4=» PG for asphalt overlay over existing asphalt concrete (AC).
e Figure 5=» PG for asphalt overlay over existing jointed concrete pavements (JPCP).

The second phase of the new approach involves adjusting the starting binder PG using four
different steps. As in Texas’s current approach, each of these steps deals with a different factor
(traffic volume, traffic speed, pavement layer, and the use of recycled material) that might
influence the overall performance of asphalt pavement. The adjustment for pavement layer might
not be applicable for overlay design. Figure 6 illustrates each step included in Phase | and

Phase Il of the new approach.



Table 1. Overlay Performance Simulation Factorial: 0-6674.

Factor Details
Environmental Zones Zone Representative District | Case
Dry-Cold Amarillo 1
Dry-Warm Odessa 2
Moderate Austin 3
Wet-Cold Paris 4
Wet-Warm Beaumont 5
Existing Pavement Structure Type Case
Conventional AC over granular base (GB) 1
Existing JPCP over GB 2
Thinner Existing AC over cement treated base (CTB) 3
Traffic Level Equivalent single axle loads Case
3 million 1
5 million 2
10 million 3
30 million 4
Overlay Thickness Thickness Case
21n. 1
3in. 2
4in. 3
Overlay Mixture Aggregate Binder Case
Limestone PG 64-34 1
PG 64-28 2
PG 64-22 3
PG 70-22 4
PG 76-22 5
Gravel PG 64-34 1
PG 64-28 2
PG 64-22 3
PG 70-22 4
PG 76-22 5
Granite PG 64-34 1
PG 64-28 2
PG 64-22 3
PG 70-22 4
PG 76-22 5
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Figure 3. PG Recommendation for New Construction.



PG GRADE RECOMMENDATION
BASED ON CLIMATE - 98% CONFIDENCE

Figure 4. PG Recommendation for Asphalt Overlay over Existing AC.
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PG GRADE RECOMMENDATION
BASED ON CLIMATE - 98% CONFIDENCE
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Figure 5. PG Recommendation for Asphalt Overlay over JPCP.
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Figure 6. Asphalt Binder PG Recommendation and Adjustment: New Method.
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