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How Will My Mix Perform?
Sect. Surface Mix Description Base Binder
N1 20% RAP PG 67-22
N2 20% RAP w/ high density PG 67-22

N5 20% RAP w/ low AC, low density PG 67-22
N8 5% RAS & 20% RAP PG 67-22
S5 35% RAP PG 64-28
S6 20% RAP PG 88-22

S13 15% RAP AZ rubber
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N8 Cores show 
top-down 
cracking. 

Layers below 
are intact.
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Sections S5, S6 and S13
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Progression of Cracking
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What are the Problems here?

Recycled Shingles

Fractionated RAP

Recycled Tire Rubber

WMA additives

Aramid & 
Polyolefin fibers

Recycling agents

With the
volumetric mix design, we can 
check the quantity but not the 
quality of the binder in the mix 

Source: R. West, BMD Webinar Series, Part 2



Can We Do Differently?
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SCB-LAEnergy Ratio OT-NCATI-FIT OT-TX

Tests* were conducted on: 
1. lab prepared mix after short-term aging
2. lab prepared mix after short-term and critical aging
3. plant mix samples that were reheated 
4. plant mix samples that were reheated and critically aged

IDEAL-CT AMPT 
Cyclic Fatigue

*AMPT Cyclic Fatigue Tests were tested only on plant mix samples

Presenter Notes
Presentation Notes
The sponsors originally selected five cracking tests for this validation experiment. Those tests were the Energy Ratio, The Semi Circular Bend test used in Louisiana, the Illinois Flexibility Index Test, the Texas Overlay Test, and a modified version of the overlay test shown as the OT dash NCAT.After about a year into the project, we all agreed to add the Ideal Cracking Test.The original plan was to test the mix designs and samples of plant mix in each of the tests. But we later realized that we include aging of the mixtures to simulate what happens to surface mixtures in the real world.  
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Can One of the Tests Distinguish Performance?
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R² = 0.8979
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How About Lab Mix and Aging Condition?
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How are Current ALDOT Mixes Compared to the 
Test Track Mixes?
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Mix Type Traffic MAS (mm) Group Number of Mixes

Binder (B)
A/B, C/D, E (E) 19 and finer B-E-19 & finer 8

A/B, C/D, E (E) 25 B-E-25 6

SMA (S)
A/B, C/D, E (E) 12.5 S-E-12.5 4

A/B, C/D, E (E) 9.5 S-E-9.5 3

Wearing 
Surface (W)

A/B, C/D (D) 12.5 W-D-12.5 9

A/B, C/D (D) 9.5 W-D-9.5 5

A/B, C/D, E (E) 9.5, 12.5, 19 W-E 3

38



How are Current ALDOT Plant Mixes Compared 
to the Test Track Mixes?
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ANOVA Results

Factors P-Value

Mix Type 0.429

Traffic Level 0.084

MAS 0.293

Total AC (%) 0.823

Effective AC 0.419

Recycled AC (%) 0.671

VMA (%) 0.753

Dust/asphalt Ratio 0.480

Presenter Notes
Presentation Notes
CTIndex generally decreased as MAS increasedSMA mix yielded the highest CTIndexNone of the variables has a significant effect on CTIndex of plant mixes due to the limited database, and the range of the numeric variables is relatively narrow.



How About ALDOT Lab Mixes?
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Mix Type Traffic Level MAS (mm) Group Number of Mixtures

Binder/Base-PG 67-22

A/B, C/D (D)

9.5 B-D-9.5 12
12.5 B-D-12.5 34
19 B-D-19 25
25 B-D-25 20

37.5 B-D-37.50 8

A/B, C/D, E (E)

9.5 B-E-9.5 5
12.5 B-E-12.5 22
19 B-E-19 34
25 B-E-25 38

37.5 B-E-37.5 10

Binder/Base- PG 76-22 
(PMB)

A/B, C/D (D) 19 and 25 B-D-PMB 4

A/B, C/D, E (E)
9.5 and 12.5 B-E-12.5 & finer-PMB 20

19 B-E-19-PMB 12
25 B-E-25-PMB 12

SMA A/B, C/D, E 9.5, 12.5, 19, and 25 S 10

Wearing Surface

A/B, C/D (D)
9.5 W-D-9.5 28

12.5 W-D-12.5 50
19, 25, and 37.5 W-D-19 & coarser 24

A/B, C/D, E (E)
9.5 W-E-9.5 16

12.5 W-E-12.5 47
19, 25, and 37.5 W-E-19 & coarser 25

456



How About ALDOT Lab Mixes?
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ANOVA Results

Factors P-Value

Mix Type 0.00

Traffic Level 0.39

MAS 0.00

Total AC 0.00

%RAP 0.00
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Presenter Notes
Presentation Notes
CTIndex generally decreased as MAS increased within each mix typeSMA mix yielded the highest CTIndexMix type, MAS, total AC, and %RAP significantly affected CTIndex of lab mixes 



ALDOT Lab Mixes Vs. Plant Mixes
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Presenter Notes
Presentation Notes
Lab mixes show higher average CTIndex values than the plant mixes for all mix types This may be caused by the material variation or aging difference during plant production



Key Takeaways

• Should we continue using the volumetrics as quality indicators?
• They are good for quantity checks but not for quality checks.

• If not, what are the alternatives?
• The AL-CT test can separate good cracking resistance mixes from 

others. 
• Is there a preliminary criterion for AL mixes?

• A CTindex of 50 is a reasonable initial threshold.
• Are there differences between lab and plant mixes?

• Results for plant mixes are typically lower.
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Ongoing Work

• Balanced Mix Design (BMD) Field Trial Projects in Alabama
• Conduct field trial projects constructed with BMD asphalt mixtures to 

validate the proposed cracking and rutting thresholds

• Strategies for Improving the Cracking Resistance of Alabama 
Mixes

• Determine how mix components affect the cracking resistance of 
asphalt mixtures in Alabama 

• Evaluate changes to mixture composition and the use of additives that 
can improve the cracking performance of Alabama mixtures.
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Thank You

nam.tran@auburn.edu
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