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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
The University of Texas at Austin @ TENOER Pk TRARASSTATION BESTANE
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What has changed...

Four things...

1. Computing
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What has changed...

Source: Wikimedia Commons; tacc.utexas.edu; AASHTO
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What has changed...

Four things...

2. Data
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What has changed...
Four things...
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What has changed...
Four things...
3. Sensors ]
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What has changed...
Four things...
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How can we leverage these changes?

Four things...
1. Computing
2. Data

3. Sensors

4. Sciences

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

The University of Texas at Austin
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Doubling the life of our roads

The University of Texas at Austin
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Doubling the life of our roads

1960s — 1980s

Understanding mechanisms of aging
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Doubling the life of our roads
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Doubling the life of our roads

1960s — 1980s

Understanding mechanisms of aging
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Doubling the life of our roads

1960s — 1980s

Understanding mechanisms of aging
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Doubling the life of our roads

Sample A, VOCFA

Average Carbon Oxidation State
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Doubling the life of our roads
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How can we leverage these changes?
Four things... Three Examples... Three Footnotes...
1. Computing 1. Doubling the life of our roads 1. Power of tweaks
2. Data 2. New materials to build our roads 2. Innovation in isolation
3. Sensors 3. Improved safety and mobility 3. Inertia for change
4. Sciences
The University of Texas at Austin @ TENIER POk TRARAPSSTRION BESEANEN
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New materials to build our roads

The University of Texas at Austin
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New materials to build our roads
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New materials to build our roads

Source: Google Street View
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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?

The University of Texas at Austin
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New materials to build our roads

Source: NPR

Source: Automotive News

The University of Texas at Austin
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New materials to build our roads
[ Sulfur ]
v : v 4
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The University of Texas at Austin @ TENIER POk TRARAPSSTRION BESEANEN
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New materials to build our roads
[ Sulfur ]
: 4
Thermopave SAS SEA [ Sulphlex ]
Test sections in San Antonio, Texas, 1978
The University of Texas at Austin Photo source: @I?f.t..‘ff’,'tf.‘.‘.'.'J.'.';.'-'.i.‘;;'.:,:',:;;
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New materials to build our roads
[ Sulfur ]
—]
[ Thermopave SAS ] SEA Sulphlex
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Test section in Sarita, Texas
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New materials to build our roads
[ Sulfur ]
: v
Thermopave SAS [ SEA ] Sulphlex
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New materials to build our roads
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New materials to build our roads

2019, Saudi Arabia, Saudi ARAMCO

The University of Texas at Austin
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New materials to build our roads

The University of Texas at Austin @ SRR Poa TanPSSTATION MESEANEN
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New materials to build our roads

The University of Texas at Austin
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New materials to build our roads
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History in the makingd

2020 — UBER BINDER — Sulfur based binder for pavément construction
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How can we leverage these changes?
Four things... Three Examples... Three Footnotes...
1. Computing 1. Doubling the life of our roads 1. Power of tweaks
2. Data 2. New materials to buildourroads 2. [nnovation inisolation
3. Sensors 3. Improved safety and mobility 3. Inertia for change
4. Sciences
The University of Texas at Austin @ TENIER POk TRARAPSSTRION BESEANEN
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Improving Safety, Mobility, and Autonomy
The University of Texas at Austin @ TENIER POk TRARAPSSTRION BESEANEN
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Improving Safety, Mobility, and Autonomy

Labeled Vide:

The University of Texas at Austin
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Improving Safety, Mobility, and Autonomy

¢ 10am-1pm
* 1pm-4pm
* 4pm-7pm

The University of Texas at Austin
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Improving Safety, Mobility, and Autonomy
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Improving Safety, Mobility, and Autonomy

(a) Revenue maximizing toll profile

i Time

The University of Texas at Austin
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Improving Safety, Mobility, and Autonomy

The University of Texas at Austin @ TENIER POk TRARAPSSTRION BESEANEN
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Improving Safety, Mobility, and Autonomy
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Improving Safety, Mobility, and Autonomy

The University of Texas at Austin
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Improving Safety, Mobility, and Autonomy

Automakers /
OEMs

RSU — Data
Collection,
Communication,
Delivery

The University of Texas at Austin
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Improving Safety, Mobility, and Autonomy

Automakers /
OEMs

RSU — Data
Collection,
Communication,
Delivery

The University of Texas at Austin
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Improving Safety, Mobility, and Autonomy

Transportation
Agencies
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Improving Safety, Mobility, and Autonomy

Improving Safety, Mobility, and Autonomy

Tier 1 SmartTrack testing scenarios

Examples of test-topics and scenarios
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Improving Safety, Mobility, and Autonomy

Tier 1 SmartTrack ADAS and parking module e i

Tanguntial approach

Undor- / oversteering application

V2X Roadside units [ WLAN / IEEE
Network

Improving Safety, Mobility, and Autonomy

TIER 2

All areas with a low- All areas with a mid-

speed-test-profile speed-test-profile

i i i smph — 25mph Z25mph —40mph
The University of Texas at Austi
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Improving Safety, Mobility, and Autonomy
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How can we leverage these changes?
Four things... Three Examples... Three Footnotes...
1. Computing 1. Doubling the life of our roads 1. Power of tweaks
2. Data 2. New materials to build our roads 2. Innovation in isolation
3. Sensors 3. Improved safety and mobility 3. |Inertia for change
4. Sciences
The University of Texas at Austin @ bbb AL L e
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How can we leverage these changes?

Three Footnotes...
1. Power of tweaks
2. Innovation in isolation

3. Inertia for change

The University of Texas at Austin @ bbb AL L e
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How can we leverage these changes?

Be Curious !

Thanks to my colleagues and research sponsors for investing in deas
and education.

The University of Texas at Austin

61

M1 SL1 Basics

31



