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Why new paradigms?

We are always trying to make things better…

• Leverage advancements in the last two decades 

• Pursue bold new ideas in addition to incremental advances

1

2



CE366K/391Q 2/12/2023

M1 SL1 Basics 2

What has changed… 

Four things…

1. Computing
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Four things…

1. Computing

2. Data

3. Sensors

4. Sciences 

How can we leverage these changes? 

Three Examples…

1. Doubling the life of our roads

2. New materials to build our roads

3. Improved safety and mobility

Three Footnotes…

1. Power of tweaks

2. Innovation in isolation

3. Inertia for change
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Doubling the life of our roads

1960s – 1980s

Understanding mechanisms of aging
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1960s – 1980s

Understanding mechanisms of aging
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1. The University of Texas at Austin, USA 
2. Technische Universität Wien, Austria 
3. University of Antwerp, Belgium 
4. Delft University of Technology, Netherlands 
5. Vilnius Gediminas Technical University, Lithuania 
6. Belgian Road Research Center (BRRC), Belgium 
7. University of Bologna, Italy 
8. Hong Kong Polytechnic University, Hong Kong SAR 
9. South China University of Technology, China 
10. Wuhan Institute of Technology, China 
11. Beijing University of Technology, China 
12. University of Illinois at Urbana Champaign, USA 
13. University of São Paulo, Brazil,
14. University of Los Andes, Colombia 
15. Université Gustave Eiffel, France 
16. Federal Institute for Materials Research and Testing 

(BAM), Germany

Doubling the life of our roads
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New materials to build our roads

12 Million  Miles of Paved Road

New materials to build our roads

24 ROUND TRIPS
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New materials to build our roads

Source: Google Street View

New materials to build our roads

Source: Google Street View
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New materials to build our roads

Constraints…

1. Economic

2. Functional

3. Environmental

Is there an alternative? 

New materials to build our roads

Source: NPR Source: Automotive News
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Sulfur

Thermopave SAS SEA Sulphlex

New materials to build our roads

Sulfur

Thermopave SAS SEA Sulphlex

Test sections in San Antonio, Texas, 1978

Photo source: Sulfur Institute

New materials to build our roads
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Sulfur

Thermopave SAS SEA Sulphlex

Test section in Sarita, Texas

Photo source: Sulfur Institute

New materials to build our roads

Sulfur

Thermopave SAS SEA Sulphlex

Photo source: Sulfur Institute

New materials to build our roads
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2019, Saudi Arabia, Saudi ARAMCO

New materials to build our roads
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2020 – UBER BINDER – Sulfur based binder for pavement construction

Photo source: Uberbinder

New materials to build our roads
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SAFETY AUTONOMYMOBILITY

Improving Safety, Mobility, and Autonomy
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Improving Safety, Mobility, and Autonomy

Improving Safety, Mobility, and Autonomy

• 7am-10am

• 10am -1pm

• 1pm-4pm

• 4pm-7pm
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Improving Safety, Mobility, and Autonomy
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Improving Safety, Mobility, and Autonomy
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SAFETY AUTONOMY

MOBILITY
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Transportation 
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RSU – Data 

Collection, 
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Partnership Hub

Improving Safety, Mobility, and Autonomy
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Improving Safety, Mobility, and Autonomy

Three Tiers of Test Track
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All areas with a low-
speed-test-profile 
5mph – 25mph

All areas with a mid-
speed-test-profile 
25mph – 40mph

Improving Safety, Mobility, and Autonomy
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Be Curious !

Thanks to my colleagues and research sponsors for investing in deas

and education.

How can we leverage these changes? 
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