SEAUPG Annual Meeting

IDEAL Cracking Test:
Development, Validation,
and Applications

s

Texas A&M Transportation Institute

Fujie Zhou, PhD, P.E.
SEAUPG Annual Meeting, Raleigh, NC
November 14, 2018

Introduction
| =

0 Currently, cracking is a major concern.

1 NCHRP 9-57 selected 7 cracking tests, but they are
not simple enough, especially specimen preparation.

o Need a simple and performa.-related cracking test.
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Development of an IDEAL cracking test

Development of IDEAL-CT: concept
|
o IDEAL-CT description and typical result

Test temperature: 25 °C /
Loading rate: S0mm/min. 5, | |/
Specimen: cyldrical
specimen without culting,
gluing, instrumentation,
dnilling, and notching

| E
o Criteria for IDEAL cracking test (IDEAL-CT)
Simplicity: no instrum., cutting, gluing, drilling, or notching;
Practicality: min. training needed for routine operation;
Efficiency: test completion within 1 min.;
Test equipment: cost less than $10,000;
Repeatability: coefficient of variation (COV) less than 20 %;
Sensitivity: sensitive to asphalt composition (binder, others);
Correlation to field: a good correlation with field cracking.
Development of IDEAL-CT : concept
|

0 CT, 4ex Equation derived from fracture mechanics

For 62 man thick specimens: CTiuger = i % {F‘)

Load (hN)

Displacement (mm}
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Development of IDEAL-CT: sensitivity
| [y
o Aggregate gradation and mixes
o Ctrl Mix: Virgin Agg. /PG64-22 (OAC=5.0%)
11 20% RAP/PG64-22
0 15% RAP/5% RAS /PG64-22
11 20% RAP/PG64-28
01 20% RAP/ PG64-34

Development of IDEAL-CT: sensitivity
|
0 Sensitivity to binder type
Laboratory 20% RAP Mixes with a Total Binder
Content of 5%
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Development of IDEAL-CT: sensitivity
|

o Sensitivity to aging condition

Plant Virgin Mix with PG70-22: OAC=6.3%
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Development of IDEAL-CT: sensitivity

| |
01 Sensitivity to RAP/RAS

Laboratory Mixes with PG64-22 and a Total of Binder

Content of 5%
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Development of IDEAL-CT: sensitivity
=

0 Sensitivity to binder content

Laboratory Virgin Mixes with PG64-22: OAC=5%
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Development of IDEAL-CT: repeatability
|

o 3 replicates

Asphalt Mixes CToaee | €OV (%)
Loboratory | Semsitivity to | Virgin 1729 5
s RAP and RAS | 20URAD rrY 335
| 15RAP SSRAS 30.8 a0

| Semsitivity 10| PGB4-22 428 235

binder P pGes.n 524 135

[ PGes-34 126.2 1w

| Sensitivity 1o | OMC-0.5 66.0 1.7
binder coment "o 0c 172.9 5.5 |

OMC 0.5 2510 0.8
Plamtmix | Sensitivity te | dhr 374.5 12,1
Chions | 12M

2ahr 659 15.1

| Sensitivity 1o | 3% 3220 12.3
B yows 7 374,58 15.4 |

P 3052 1.2

November 13-15, 2018/4/2018



SEAUPG Annual Meeting

Raleigh, North Carolina

=

Validation of IDEAL-CT

o Correlation with established lab cracking tests
Texas overlay test
Illinois flexibility index test

o Correlation with field cracking performance
FHWA-ALF: fatigue cracking
Texas field test sections
LTPP-SPS10-Oklahoma test sections

Validation of IDEAL-CT:
correlation with established lab tests
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Validation of IDEAL-CT:
correlation with field performance

o FHWA-ALF: fatigue cracking

Correlation between IDEAL-CT and FHWA-ALF
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Validation of IDEAL-CT:
correlation with field performance

0 US62: Reflective cracking
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Application of IDEAL-CT

o Video

o Test equipment
0 Test procedure
o Criteria

0 QC/QA and mix design

Application of IDEAL-CT: Video
|

"/ IDEAL-CT

No Instrumentation
No Notching
No Cutting

No'Gluing’
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Application of IDEAL-CT: test equipment
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=

Application of IDEAL-CT: ASTM standard

Application of IDEAL-CT: criteria

|z

0 17 Texas mixes: dense-graded, Superpave, SMA,
RAP/RAS mixes, and mixes with rejuvenators

OT: Cyches ws. Crack Progression Rate IDEAL-CT ws. OT

Crach Progresian Rt 11 Erack Progression Rt

=

Application of IDEAL-CT: criteria

0 Proposed CT, 4., criteria
! \ CTincex [ oTcyckes |
Crack Progression Rate — -
Predicted Value | Recommended Criteria
0.39 187 >185 (TOM) 300
0.45 149 211
>145 (SMA)
0.46 143 199
0.55 108 125
>105
0.56 105 119
0.72 70 62
>65 (Dense-graded)
0.75 66 56

Application of IDEAL-CT: QC/QA/mix design

|
0 QC/QA in the field
Simplest cracking test

Kentucky: check production consistency

o Balanced mix design
Volumetric requirements
Rutting requirement: Hamburg, APA, Fn, ...
Cracking requirement: IDEAL-CT, IFIT, SCB-J¢, OT, ...

Moisture damage

A

Summary and conclusions

IDEAL-CT features: simplicity, practicality, repeatability,
sensitivity, and good correlation with field performance.

01 IDEAL-CT was validated with field cracking data.
IDEAL-CT is ready for implementation:
ASTM standard is being finalized;

Test equipment and accessary are available; and

Draft criteria were developed.

a

IDEAL-CT is not perfect. Watch air voids of specimens.
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