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Background

Given the importance of the quality of asphalt
binder in resisting crack growth in asphalt
mixtures, there is a critical need for a simple

and accurate test method to evaluate the
cracking resistance of asphalt binders. This

need is underscored with the increasing use of
asphalt binder modifiers, additives, and recycled
materials. Most current test methods are based
on rheological indices and do not induce cracking
in asphalt binders. As a part of a previous
project, researchers identified the potential for
developing and using a simple “poker chip” test
to evaluate the cracking resistance of asphalt
binders in terms of a ductility parameter derived
from this test. The main goal of this study was to
validate the ability of this test to screen asphalt
binders for cracking susceptibility using a broad
spectrum of modified asphalt binders and in-
service binders extracted from field sections with
known performance.

What the Researchers Did

Researchers redesigned the test procedure used
in the preceding study into a method that was
simple, repeatable, sensitive, accurate, and would
not require a significant capital investment.
Researchers worked with an equipment
manufacturer, ADMET, to develop a low-cost
loading frame that could be used to conduct this
test. This device has a small footprint and does
not require any special facilities beyond a 110V
power supply. Researchers blended different
base asphalt binders with different modifiers
(e.g., elastomer, chemical) to demonstrate the
sensitivity and repeatability of the method

to the type and concentration of modifiers.
Researchers identified 22 field sections that
were being monitored by Texas Department

of Transportation (TxDOT) for another study
(Walubita et al., 2017) to validate the ability of
the proposed method to predict cracking in the
field. Researchers obtained cores from these
sections to extract and recover asphalt binder
samples. The ductility from the poker chip test
as well as other rheological properties were
measured in this study.

What They Found

Sensitivity to detect modifier type and
concentration

Researchers demonstrated that the proposed
test parameter was both sensitive and
repeatable in terms of being able to detect the
type of polymer as well as the polymer
concentration. Elastomeric polymers clearly
demonstrated an increase in ductility with
increase in concentration. Certain chemical and
other polymers did not show any significant
improvement in ductility of the binder.
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Service life prediction

A comparison of field cracking to ductility
indicated that 87% of sections that had a ductility
of less than 150% also showed some form of
cracking. It must be emphasized that these 22
sections were in very different climatic regions in
the state of Texas and varied in terms of mixture
gradation, binder content, traffic volume, surface
layer thickness, and overall asphalt thickness.
These results strongly support the ability of this
test method to serve as a cracking indicator for
an asphalt binder.

What This Means
The project’s findings yielded the following
benefits:

1. The study developed a simple and unique
method to measure the tensile strength and
ductility of asphalt binder in a state of stress that
is representative of an asphalt mixture. The
method requires a very simple loading frame
with small footprint and entails a sample
preparation and testing procedure that is not
only repeatable but also easy to perform (Fig. 1).

2. Results from this study clearly show the impact
of different modifier types, concentrations, and
aging on the ductility of the asphalt binder and
provide tentative limits to use this measurement
for quality control, screening, and health
monitoring purposes.

3. The poker chip test and proposed specification
limits can be used in several different ways
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to avoid premature cracking failure due to
asphalt binders, saving millions in repair and
maintenance costs. These include their uses as
tools to: screen binders based on ductility that
may otherwise pass current PG requirements,
assess the quality of reclaimed asphalt pavement
(RAP) stockpiles with respect to the asphalt
binder contributed, assess the health condition
of binders in in-service pavements, design
binder blends to maximize the use of RAP and
rejuvenators without compromising on long-
term performance, and evaluate the use of new
modifier technologies on the cracking resistance
of asphalt binders.

Figure 1. Test specimen at the end of a poker
chip test, a simple and accurate way to assess
asphalt binder ductility in a realistic stress state.

Research and Technology Implementation Division
Texas Department of Transportation

125 E. 11th Street

Austin, TX 78701-2483

www.txdot.gov
Keyword: Research

This research was performed in cooperation with the Texas Department of Transportation and the Federal Highway Administration. The contents of this report reflect the
views of the authors, who are responsible for the facts and accuracy of the data presented here. The contents do not necessarily reflect the official view or policies of FHWA
or TxDOT. This report does not constitute a standard, specification, or regulation, nor is it intended for construction, bidding, or permit purposes. Trade names were used

solely for information and not for product endorsement.







Accessibility Report





		Filename: 

		5-6925-01-S.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



