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Technical Subcommittee: 2d, Proportioning  
of Asphalt�Aggregate Mixtures 

Release: Group 3 (July) 

1. SCOPE

1.1. This test method covers the determination of Mode I (tensile opening mode during crack

propagation) cracking resistance properties of asphalt mixtures at intermediate test temperatures.

Specimens are tested in the semicircular bend geometry, which is a half disc with a notch parallel

to the direction of load application. The data analysis procedure associated with this test

determines the fracture energy (Gf) and post peak slope (m) of the load�load line displacement

(LLD) curve. These parameters are used to develop a Flexibility Index (FI) to predict the fracture

resistance of an asphalt mixture at intermediate temperatures. The FI can be used as part of the

asphalt mixture approval process.

1.2. These procedures apply to test specimens having a nominal maximum aggregate size (NMAS) of

19 mm or less. Lab compacted and pavement core specimens can be tested according to this test

procedure. A thickness correction factor will need to be developed and applied for pavement cores

tested at a thickness less than 45 mm.

1.3. This standard does not purport to address all of the safety concerns, if any, associated with its use.

It is the responsibility of the user of this standard to establish and follow appropriate health and

safety practices and determine the applicability of regulatory limitations prior to use.

2. REFERENCED DOCUMENTS

2.1. AASHTO Standards:

 R 30, Mixture Conditioning of Hot Mix Asphalt (HMA)

 R 67, Sampling Asphalt Mixtures after Compaction (Obtaining Cores)

 T 166, Bulk SpeciÞc Gravity (Gmb) of Compacted Asphalt Mixtures Using Saturated Surface-

Dry Specimens

 T 209, Theoretical Maximum Specific Gravity (Gmm) and Density of Asphalt Mixtures

 T 269, Percent Air Voids in Compacted Dense and Open Asphalt Mixtures

 T 283, Resistance of Compacted Asphalt Mixtures to Moisture-Induced Damage

 T 312, Preparing and Determining the Density of Asphalt Mixture Specimens by Means of the

Superpave Gyratory Compactor 
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TS-2d TP 124-2 AASHTO 

 TP 105, Determining the Fracture Energy of Asphalt Mixtures using Semicircular Bend 

Geometry (SCB) 

2.2. ASTM Standards: 

 D8, Standard Terminology Relating to Materials for Roads and Pavements 

 D3549/D3549M, Standard Test Method for Thickness or Height of Compacted Bituminous 

Paving Mixture Specimens 

2.3. Other Publications: 

 Al-Qadi, I. L., H. Ozer, J. Lambros, A. El Khatib, P. Singhvi, T. Khan, and B. Doll. 2015. 

Testing Protocols to Ensure Performance of High Asphalt Binder Replacement Mixes Using 

RAP and RAS, FHWA ICT-15-07. Illinois Center for Transportation, Rantoul, IL. 

 Doll. B., H. Ozer, J. Rivera-Perez, J. Lambros, and I. L. Al-Qadi. 2016. Investigation of 

Viscoelastic Fracture Fields in Asphalt Mixtures using Digital Image Correlation. 

International Journal of Fracture, Vol. 205, No. 1, pp. 37–56. 

 Ozer, H., I. L. Al-Qadi, J. Lambros, A. El-Khatib, P. Singhvi, and B. Doll. 2016a. 

Development of the Fracture-Based Flexibility Index for Asphalt Concrete Cracking Potential 

Using Modified Semi-Circle Bending Test Parameters. Construction and Building Materials, 

Vol. 115, pp. 390–401.  

 Ozer, H., and P. Singhvi, T. Khan, J. Rivera, I. L. Al-Qadi. 2016b. Fracture Characterization 

of Asphalt Mixtures with RAP and RAS Using the Illinois Semi-Circular Bending Test 

Method and Flexibility Index. Transportation Research Record, Transportation Research 

Board, National Research Council, Washington, DC, Vol. 2575, pp. 130–137. 

 Ozer, H., I. L. Al-Qadi, P. Singhvi, J. Bausano, R. Carvalho, X. Li, and N. Gibson. 2017. 

Assessment of Asphalt Mixture Performance Tests to Predict Fatigue Cracking in an 

Accelerated Pavement Testing Trial. International Journal of Pavement Engineering, Special 

Issue for Cracking in Flexible Pavements and Asphalt Mixtures: Theories to Modeling, and 

Testing to Mitigation. 

 RILEM Technical Committee 50-FMC. 1985. “Determination of the Fracture Energy of 

Mortar and Concrete by Means of Three-Point Bend Tests on Notched Beams.” Materials and 

Structures, Springer Netherlands for International Union of Laboratories and Experts in 

Construction Materials, Systems and Structures (RILEM), Dordrecht, The Netherlands,  

No. 106, July–August 1985, pp. 285–290. 

3. TERMINOLOGY

3.1. Definitions:

3.1.1. critical displacement, u1—displacement at the intersection of the post-peak slope with the

displacement-axis.

3.1.2. displacement at peak load, u0—recorded displacement at peak load.

3.1.3. final displacement, ufinal—recorded displacement at the 0.1 kN cut-off load.

3.1.4. flexibility index, FI—index intended to characterize the cracking resistance of asphalt mixture,

calculated by multiplying the ratio of fracture energy to post-peak slope by a constant multiplier.

3.1.5. fracture energy, Gf—energy required to create a unit surface area of a crack.

3.1.6. ligament area, Arealig—cross-sectional area of specimen through which the crack propagates,

calculated by multiplying ligament width (test specimen thickness) and ligament length.
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