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Variability in Wheel Tracking Test Results

|_atest Test Standard:
AASHTO T 324-23
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Variability in IDEAL-CT Test Results

|_atest Test Standard: ASTM D8225-19
Preliminary Statistics on the Index:
Within Lab Std. Dev. = 13.5
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How Many Specimens to Test In
IDEAL-CT?
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Load, Newtons
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Hamburg Wheel Track Test (HWTT)

Do Cores Fit in HWT Molds?
Thickness & Diameter Problem
Need curing compound.
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Hamburg Wheel Track Test (HWTT)
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Hamburg Wheel Track Test (HWTT)

- Rut Depth at 20,000 passes

Mix 2: 35% RAP

Hamburg Test
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Hamburg Wheel Track Test (HWTT)

Rut Depth at 20,000 Passes

Mix 4: 15% RAP

Mix 5: 15% RAP
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Comparison with Other work

Source: Performance Characteristics of Modern Recycled Asphalt Mixtures in Missouri, Including Ground Tire

Rubber, Recycled Roofing Shingles, and Rejuvenators”
Buttlar et al., 2019,
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Comparison with Other work
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Rut depth comparisons between laboratory and asphalt
plant compacted specimens

Source: “Plant and Laboratory Compaction Effects on Performance Properties of Plant-Foamed Asphalt Mixtures
Containing RAP.” Journal of Materials in Civil Engineering 27.9 (2015): 04014240.

Feipeng Xiao et al., 2015
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IDEAL-CT:
Plant Mix vs Field Cores

IDEAL-CT Index
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IDEAL-CT: Lab/Plant/Field
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IDEAL-CT: Strength Comparison

Mix 3: 35‘1@ RAP
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IDEAL-CT: Slope Comparison
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IDEAL-CT Index
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IDEAL-CT: Short-Term Aging Effect

Source: “Differences in Lab vs. Plant Mixtures Using IDEAL-CT.”

Chen Chen et al., 2025

Website: NCAT Newsroom. Available at:
https://www.eng.auburn.edu/research/centers/ncat/newsroom/2025-spring/lab-vs-plant-idealct.htmi
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IDEAL-CT: Lab vs Reheated Mixes
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Source: “Performance Evaluation Methods for Balanced Design of Asphalt Mixtures.”
Al-Khayat, Haydar Tahseen Ali., 2023, Doctoral dissertation

35



IDEAL-CT: Thickness Effect

IDEAL-CT Index
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IDEAL-CT: Thickness Effect
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IDEAL-CT Index
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ASTM D6931-17 (Old)
Indirect Tensile Strength Test
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ASTM D6931-24 (New)
Indirect Tensile Strength Test
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FEM vs. Theoretical Calculation

Equivalent Stress Distribution (von Mises)
from FEM Simulation

Stress Distribution
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FEM vs. Theoretical Calculation

X-direction Stress along the
Horizontal Axis

Y-direction Stress along the
Horizontal Axis
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Summary and Conclusions

Possible to establish options to check variability in HWT
Use of COV a good option with IDEAL-CT and using 4 to 6 specimens
Limited thickness of cores is a challenge for Performance Testing

In some cases, significant difference between Lab/Plant/Field
Performance Test results

Not possible to use the same accept/reject threshold values for
Lab/Plant/Field test results
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