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BMD Performance Tests



What are mixture performance tests?

• A test that is intended to indicate a mix's resistance to pavement 
distresses (i.e., field performance)

• Rutting
• Fatigue Cracking (top-down or bottom up)
• Thermal Cracking
• Moisture Damage / Stripping

• The test may or may not yield an engineering property that can be 
used in pavement design or analysis

• Tests that do not yield a fundamental engineering property are often 
called ‘index tests’



Rutting Tests 



HT-IDT Rutting Test

• Peak load → IDT strength
• Reasonable correlation 

with HWTT and APA



Rapid Shear (IDEAL) Rutting Test

• Same as HT-IDT test except using a cradle-bottom shear fixture 
to better simulate rutting as a shear-failure distress

• Peak load → shear strength 
• Reasonable correlation with HWTT and APA



HT-IDT vs. IDEAL-RT

• Very strong linear correlation for 28 sets of test results (14 mixes 
from NCAT Test Track x 2 aging conditions)



Pros & Cons of Rutting Tests
Test Output Pros Cons

Dynamic Modulus E* mastercurve Also used as input for pavement 
modeling and design

High equipment cost. Time consuming 
sample prep. Dubious correlation to rutting

Flow Number FN Suggested criteria exists High equipment cost. Time consuming 
sample prep.

iRLPD Very little research on this method

Stress Sweep Rutting RSI Suggested criteria exists High equipment cost. Time consuming 
sample prep. 

HWTT Rut depth vs 
passes

Familiar to many SHAs; existing 
criteria.

High equipment cost. Not fast enough 
for QA.

APA Rut depth vs cycles Familiar to many SHAs; existing 
criteria.

High equipment cost. Not fast enough for 
QA.

High Temp. IDT Indirect tensile 
strength

Equipment already in most labs. 
Uses specimens compacted to 
Ndesign. Suggested criteria exists. 

Limited research on this method. Test 
standard does not exist.

Rapid Shear Rutting 
Test (Ideal RT)

Shear Strength and 
RTindex

Low-cost testing head. Same 
specimens as HWTT & Ideal CT.

Limited research on this method. Test 
standard does not exist.



Load-related Cracking Tests



Overlay Test

• Originally developed by Lytton (Texas A&M University) for 
evaluation of geosynthetic materials in the late 1970’s

• Upgraded by Zhou and Scullion (Texas A&M Transportation 
Institute) in 2003 to evaluate the cracking resistance of HMA 
overlays

• Since then – commonly used by asphalt researchers as a 
reflective cracking test

• However – no AASHTO or ASTM standard
• Tex-248-F
• NJDOT B-10



Specimen Preparation 

• Compact to 125mm tall gyratory pill



Specimen Preparation 

• Compact to 125mm tall gyratory pill
• Trim into two OT samples



Specimen Preparation 

• Compact to 125mm tall gyratory pill
• Trim into two OT samples
• Glue sample to steel plates



Specimen Preparation 

• Compact to 125mm tall gyratory pill
• Trim into two OT samples
• Glue sample to steel plates
• Set up sample in an AMPT or standalone OT device 



Test Parameters

• Temperature: 25°C (NJDOT has a provision for 15°C)
• Specimen conditioning: min. 1 hour in environmental chamber
• Displacement control

• Maximum opening displacement (MOD)*: 0.025” (0.635 mm)
• Frequency*: 0.1 Hz
• Waveform: sawtooth

* adjust for different testing purposes
• Data measurement

• Peak load from 1st cycle
• Test continues until load drops by 93% of peak load



OT Data Collection

Specimen after Testing



OT Data Analysis

• Cycles to failure (Nf) based on 93% load reduction
• Higher is better
• High variability (30 to 50% COV)
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OT Data Analysis

• Cycles to failure (Nf) based on 93% load reduction
• Higher is better
• High variability (30 to 50% COV)

• Nf based on peak of ‘normalized load x cycle’ (NCAT method)
• Higher is better
• High variability (30 to 50% COV)

• Crack progression rate (Tex-248-F)
• Normalized load reduction rate
• Lower is better
• Low variability (10 to 20% COV)



OT Pros and Cons

• Pros
• Intuitive data processing
• Cyclic loading
• Reflective cracking mechanism
• Good correlation with field cracking data

• Cons
• Sample trimming and gluing – additional time
• Specialized equipment
• Lack of national standardization and associated precision and bias 

statement



Pros & Cons of Load-related Cracking Tests
Test Output Pros Cons

Bending Beam Fatigue Cycles to Failure Historical research test High equipment cost. Time consuming 
sample prep. 

Cyclic Fatigue S-C curve; Sapp Suggested criteria exists for Sapp High equipment cost. 

Semi-Circular Bend -
LA

Jc (J-integral) Required in Louisiana Dubious correlation to cracking.

Illinois Flexibility Index Flexibility Index, FI Known in VT through trial projects. 
Significant research in Illinois

Cutting and notching specimens. Effect of 
specimen density is counterintuitive.

Ideal Cracking Test CT Index Easiest sample prep. Equipment 
already exists in most labs. Same 
specimens as HWTT. 

Effect of specimen density is 
counterintuitive.

Texas Overlay Test Cycles to failure; 
β

Simulated overlay on PCC High equipment cost. Long sample 
preparation and testing time.

NCAT Overlay Test Cycles to failure; 
β

Strong relationships to field cracking Same as Texas OT. Limited research 
outside of NCAT.

Nflex Factor Test Nflex Factor Uses specimens compacted to Ndesign.
Low-cost testing head. 

Limited research work outside of NCAT.



Thank You

Questions?
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