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Current Students
 Austin Jarrell, Expected Graduation (Ph.D.) May 2025

* Pavement resilience

* Md. Reasad Samrat, Began Ph.D. in January
* Finished MS with Climate Challenge
* Mix design (BMD), RAP and rejuvenators, Skid

* Bilal Al-Oubaidi, Began Ph.D. in January

* Adaptive pavement performance modeling
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Climate

Stationarity Non-Stationarity
The climate from The climate from 1990
1990 is Is not representative
representative of of the climate in 2040

the climate in 2040
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Cumulative emissions of COz2 and future non-COz radiative forcing determine
the probability of limiting warming to 1.5°C

a) Observed global temperature change and modeled
respanses to stylized anthropogenic emission and forcing pathways

Changing
Temperatures: === :
What is effect on [l
models and [
binder grades?
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Objective

* |Investigate differences between current and future
predicted pavement temperatures

Boundary of first emphasis area

____________________________________________________

7 X N
/ NASA ‘Chmate The results will be
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‘ ‘ . Pavement
Spatial and Temporal ‘ EICM Performance
Downscaling Prediction

[ USDOT CMIPS Tool J No consensus on this step.

1
1
1
o 1
for Future Climate Data This dissertation will |
1

I
1
1
1
1
1
1
1
1
1
1
1
1
1
I . .

\ Daily Resolution investigate this.
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* How is binder grade affected?




Temperature Prediction Boundary Conditions
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Data

* Climate: MERRA-2 (NASA)

 Measured Temperature
(LTPP)

 Pavement Layers (LTPP)

* Future Climate: CMIP 5
(World Climate Research
Programme)
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Measured Temperature (*C)
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Pavement Temperatures

Depth 3 Pavement Temperature
0308 Inches Below Surface

Pavement Surface Temperature

At Pavement Surface
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Predicted Temperature (°C)
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Alabama

Colorado
Georgia
Idaho
Maine
Maryland
Minnesota

Nevada
New York
North Carolina

Oklahoma
South Dakota

Vermont
Virginia

ARRM RCP 6.0 ARRM RCP 8.5
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End Depth Temperature
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Adaptive Pavement
Performance Models
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Objective

« Adapt family performance models, weighed by
project specific condition data, towards project

section specific
performance curve

* (let the pavement
section speak for
itself)

Condition
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Assessment of Segment Models

* Identified segments with at least 100
four (n>4) condition
measurements 80 |
* Fit segment model to n-1 data S ol ! _
assuming gamma distribution for k= -
= ]
segment data £ 40| Dus o
* Used last condition measurement o el Seemont Data | § & 4 ¢
to compare with family model 207 e Scgment Model |3 o © 8 &
prediction X Data for Prediction . ! Y i %,
0 .  { (] s 9 @ ® &
* If too few data are available for a 0 3 Ry 5 20

segment, compare last condition
measurement to family prediction
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s there a better wav?
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Better? .
5
Are there g
better E
(al
approaches?
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Wrap Up
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Conclusions / Future Work

e Climate non-stationarity is best assumption for
pavements

* More accurate performance models can be
developed

* Upcoming:
* skid resistance in surface mixes
* Al in pavement management
e optimization and tradeoff analysis in asset management
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Questions and
Discussion®?

James Bryce, Ph.D.

Pat Parsons Faculty Fellow in Asphalt Technology
Wadsworth Department of Civil and
Environmental Engineering

West Virginia University
James.Bryce@wvu.edu
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