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Outline

_1 DR for failure criterion
1 Implementation of DR into FlexPAVE

1 S,,, for cracking index property
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Dissipated Energy-Based
Failure Criteria

. Cumulative Dissipated Energy

* Tayebali et al.
v" Power Law between Cumulative Dissipated Energy and N;

] Ratio of Change in Dissipated Energy

* Carpenter et al.
v" Power law between Plateau Value and N;
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Cumulative DPSE

DPPSE Based Failure Criteria

] Dissipated Pseudo Strain Energy

Remove the effect of viscoelasticity
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GR Failure Criterion
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] Extrapolation in log-log scale for pavement
performance prediction

) Sensitive to test variability
] At least three specimens are required
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DR Failure Criterion

J DR = Average reduction in
pseudo stiffness up to failure %22222 | o
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Number of Cycles to Failure

e (1-C), loss of integrity, indicates the damage potential in each cycle.
* Independent of mode of loading, temperature, loading amplitude

e Linear relationship in arithmetic scale; therefore, less sensitive
when extrapolated

 The linear relationship passes through the origin. Theoretically only
one specimen is required. Three are recommended.
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DR for PRS Mixtures
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DR for NCAT Sections
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DX in FlexPAVE 1.0

Bl FlexPAVE 1.0 Program :
File Analysis Tools Help
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FlexPAVE Simulation

NCAT Test Track
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FlexPAVE Simulation

NCAT Test Track

60 18
0 Field Measurement ;\5\ 16 FlexPAVE Simulation
7 S gy
40 T o 12 r
2 < 10}
<307 [¢D) 8 |
S o)
® 20 + g 6
@) S a4 b
10 + a |
0 - : : : : .—o——— 0 : : : : :
FW AW C RW R FW AW C RW R
60 0.75
- NCAT Test Track (2009) ° 07 ® ™ o
g T 0.65 FRW1  C1 ,un FW1 °
5 0.6
O 40 P "~ e 01
- 0.55 | 1
§ 30 r A os t .
= Y 0.45 |
20 |
=) ° 0.4
q’ -
T 10| 0.35
L 03 |
0 1 . 1 1 1 0‘25 L L |
5 7 9 11 13 15 17 0 10 20 30 40

FlexPAVE Prediction Cracking Area (%)



FlexPAVE Simulation
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FlexPAVE Simulation

KEC Test Road
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Effect of Extrapolation

Damage Factor (N/N;) Distribution - @ March 1, 2023
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1 Determined from measurements from the TP 107 test
procedure at the reference temperature

»as Cracking Index Property

. Apparent Damage Capacity: the amount of damage the
material can tolerate until the material stiffness reaches
the average stiffness value
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d S,,, > 8 is the preliminary critical value.



S.pp for ALF Mixtures
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Sapp fOr RAP Mixtures
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S.pp AS a Function of Volumetrics
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Field Validation
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Proposed Change in TP 107

1 Three tests recommended

_1 Fatigue testing at one strain level

 Closed-form solution is available for the
prediction of N; under different strain levels

H Inclusion of D* and S, in the specification
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Questions?
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