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Standard Method of Test for 

Determining the Cracking Temperature  
of Asphalt Binder Using the Asphalt  
Binder Cracking Device (ABCD) 

AASHTO Designation: T 387-19 (2023)1 
Adopted: 2019  Reviewed but Not Updated: 2023 Editorially Revised: 2021 

Technical Subcommittee: 2b, Liquid Asphalt 

1. SCOPE 

1.1. This test method covers the determination of cracking temperatures of asphalt binders by the 
means of an Asphalt Binder Cracking Device (ABCD). This device can be used with unaged 
material or with material aged using T 240 or R 28, or both. The test apparatus is designed for 
testing a cracking temperature in the range of –60 to +20°C. 

1.2. This standard may involve hazardous materials, operations, and equipment. This standard does 
not purport to address all of the safety concerns associated with its use. It is the responsibility of 
the user of this procedure to establish appropriate safety and health practices and to determine 
the applicability of regulatory limitations prior to use. 

1.3. The quality of the results produced by this standard are dependent on the competence of the 
personnel performing the procedure and the capability, calibration, and maintenance of the 
equipment used. Agencies that meet the criteria of R 18 are generally considered capable of 
competent and objective testing/sampling/inspection/etc. Users of this standard are cautioned that 
compliance with R 18 alone does not completely assure reliable results. Reliable results depend 
on many factors; following the suggestions of R 18 or some similar acceptable guideline provides 
a means of evaluating and controlling some of those factors. 

2. REFERENCED DOCUMENTS 

2.1. AASHTO Standards: 
< R 18, Establishing and Implementing a Quality Management System for Construction 

Materials Testing Laboratories 
< R 28, Accelerated Aging of Asphalt Binder Using a Pressurized Aging Vessel (PAV) 
< T 240, Effect of Heat and Air on a Moving Film of Asphalt Binder (Rolling Thin-Film Oven 

Test) 

2.2. ASTM Standard: 
< C670, Standard Practice for Preparing Precision and Bias Statements for Test Methods for 

Construction Materials 
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3. TERMINOLOGY 

3.1. Definitions: 

3.1.1. asphalt binder—an asphalt-based cement produced from petroleum residue with or without the 
addition of particulate organic modifiers of a size less than 250 mm. 

3.1.2. Invar—a nickel steel alloy with a low coefficient of thermal expansion (CTE). The typical CTE of 
Invar is about 1.2 × 10–6/°C. 

3.2. Description of Terms Specific to This Standard: 

3.2.1. ABCD cracking temperature—the temperature at which a sudden reduction of compressive strain 
on the ABCD ring occurs due to the fracture of a test specimen during the test specified in this 
standard. 

3.2.2. fracture stress—the maximum tensile stress in the specimen calculated from the strain jump at the 
time of fracture. 

3.2.3. strain jump—the amount of strain that the asphalt binder specimen releases when it cracks during 
the test specified in this standard. 

4. SUMMARY OF TEST METHOD 

4.1. The asphalt binder cracking device measures the temperature and strain of a restrained asphalt 
binder ring subjected to a constant rate of cooling. 

4.2. Asphalt binder samples are heated and poured outside of an Invar ring placed in the center of a 
silicone mold. The Invar ring includes a strain gauge to record the strain applied to it by 
contraction of the asphalt binder during cooling and a surface-mounted resistance temperature 
detector (RTD) to record the temperature of the sample. 

4.3. Samples are cooled at a constant rate and the cracking of the asphalt binder sample is represented 
as a jump in strain on a real-time plot. 

4.4. The ABCD cracking temperature is determined by reading the temperature at the strain jump on a 
strain versus temperature plot. 

4.5. The strain jump is recorded and, through calculations, the fracture stress of the asphalt binder 
specimen at the cracking temperature is determined. 

5. SIGNIFICANCE AND USE 

5.1.1. The thermal cracking temperature can be estimated directly without elaborate assumptions and 
calculations by creating a condition similar to that encountered in the field. 

5.1.2. The thermal stress and fracture strength can be determined from strain readings. 

5.1.3. The low-temperature thermal cracking performance of asphalt pavements is related to the ABCD 
cracking temperature of the asphalt binder contained in the pavement. 
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6. APPARATUS 

6.1. Asphalt Binder Cracking Device (ABCD) System—System consisting of the following 
components: (1) an air-cooled environmental chamber capable of being programmed to cool 
specimens at a constant rate from a temperature of +25°C to a temperature of –60°C; (2) a 
computer-controlled data acquisition system capable of real-time display and of recording strain, 
temperature, and time readings; (3) ABCD rings; and (4) specimen molds. 

6.1.1. Environmental Chamber—An air-cooled environmental chamber with enough space to test at least 
four specimens in the molds. The minimum chamber dimensions are 254-mm width, 254-mm 
depth, and 152-mm height. The temperature control range shall be from –60°C to +25°C with 
±0.5°C stability. The chamber shall be equipped with an electronic programming device capable 
of controlling the cooling and heating rate of the chamber temperatures with an accuracy of 
±0.5°C/h. 
Note 1—Low-temperature operation will result in moisture condensation inside the test chamber 
and ABCD rings. Operating the environmental chamber with the temperature control range 
between –60°C and 110°C is recommended for periodic drying of the chamber and other test 
equipment at an elevated temperature. 

6.1.2. Data Acquisition System and Real-Time Display—The data acquisition system shall record strain, 
temperature, and time at least every 20 s. The system shall resolve strain to the nearest 0.1mÎ, 
specimen temperature to the nearest 0.1°C, and elapsed time to the nearest 1.0 s. In addition, the 
system shall display the real-time plots of the strain and temperature to aid manual termination of 
the test after fracture of the specimens. 

6.1.3. ABCD Ring—The ABCD ring shall be made of Invar and shall have the following dimensions: 
50.8 ± 0.05 mm as the outer diameter, 13.72 ± 0.05 mm in height, and 1.65 ± 0.05 mm in 
thickness. An electrical strain gauge and a temperature sensor shall be instrumented inside the ring 
to measure the strain and the temperature of the ring. Protective top and bottom covers may be 
attached to the ring using three dowel pins separated by 120 degrees from each other. When the 
protective covers are used, a strain gauge location indicator shall be installed on the top cover as 
shown in Figure 1. Protective covers shall attach loosely to the ABCD ring, developing no friction 
at the connections to the ABCD ring during testing. 
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Figure 1—Dimensions of ABCD Ring 

6.1.4. Specimen Mold—One-piece, donut-shaped, silicone rubber molds with 40 Shore Hardness shall be 
used to prepare and hold the asphalt binder specimens for testing. The outer diameter and the 
height of the mold shall be 101.6 ± 0.05 mm and 23.9 ± 0.05 mm, respectively. The dimensions 
and the cross-sectional view shall be as shown in Figure 2 to yield a test specimen 6.35 ± 0.05 mm 
thick by 12.70 ± 0.05 mm high by 63.50 ± 0.05 mm in outer diameter with a 6.35 ± 0.05-mm 
diameter hole at center height. The silicone mold shall also have a 6.35 ± 0.05-mm diameter and a 
3.18 ± 0.05-mm long hole at the opposite end of the protrusion. 
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