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2017 Arizona 
Pavements/Materials 

Conference Quiz 

Get 3 out of 3 to qualify for 
door prizes 
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Pre-Assessment Question 1 

Which of the following is asphalt binder? 

Source: VDOT 

(a) (b) 

Source: Wikipedia 
4 
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Pre-Assessment Question 2 

Which of the following is a pneumatic tire 

roller? 

(a) (b) 

5 
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Pre-Assessment Question 3 

Which of these will you pull for on Saturday? 

(a) (b) 

6 
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Research in Transportation Infrastructure 

Sustainable 
Pavement 
Solutions

Transportation 
Operations and 

Planning

Environmental 
and Energy 

Impacts

Contracting and 
Construction

Mechanics of 
Organic Based 

Composites

Mechanics of 
Cementitious 

Systems

Geotechnical 
Engineering
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Examples of Recent Research 

Materials 
• MSCR binder evaluation 

• High Perf. PCC 

• Fiber Reinforced AC 

• Fiber Reinforced PCC 

• Hydrated lime and 
portland cement in AC 

• RAP in AC 

• Rubberized AC 

Structures 
• TRC PCC for structural 

applications 

• Pavement Design ME 

• Phase change materials 
in pavements 

• Autonomous vehicles 
and pavements 

• Extreme events and 
Resiliency 

Construction 
• Performance of 

alternative delivery 
projects 

• Performance effects from 
nighttime construction 

• Technologies and water 
quality impacts 

 

 

Sustainable Pavements 
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MSCR of Asphalt Binder 
Overview 

 The Multiple Stress 

Creep Recovery test is a 

new method to test and 

grade asphalt binders. 

• Subjects asphalt to higher 

stress levels than current 

methods. 

• Material responds in a 

way that is purportedly 

more similar to in-service 

conditions. 

 

11 
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MSCR of Asphalt Binder 
Research Objectives and Relevance to Arizona 

1. Determine if the test parameter is a better indicator of the 

rutting performance of Arizona asphalt pavements than the 

currently used parameter.  

2. Determine whether there are other undesirable 

performance impacts associated with using the MSCR test 

parameter.  

3. Confirm the applicability of the MSCR test to Arizona 

binders and conditions.  

4. Determine how key industry representatives anticipate 

possible economic effects to Arizona asphalt binder 

suppliers if ADOT chooses to adopt M332.  

 
12 
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Ultra High Performance Concrete 
Overview 

 Develop and optimize 

non-proprietary, 

sustainable UHPC 

mixtures for AZ bridge 

element connections 

 Concrete with strength ~ 

22 ksi, high ductility and 

crack resistant, 

durability 

 Very high flowability 

needed for compaction 

in tight sections 13 
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Ultra High Performance Concrete 
Study Approach 

Rheology (Flow)-based design for cementitious materials 

+ 

Optimized Packing 

of Aggregates 

Involves selection of cement and replacement materials 

Physical effects 

Packing 
Chemical effects 

Heat release Reaction products 

Porosity 

minimization to 

enhance 

mechanical and 

durability properties 
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Ultra High Performance Concrete 
Study Approach 

Compressive and 

Flexural response, 

including ductility (with 

and without fibers) 

Shrinkage and 

cracking 

(early and 

later ages) 

Chloride ion transport (durability against 

steel corrosion under deicing conditions) 

15 
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Mineral Admixtures in AC 
Objectives 

 Arizona is currently the 

only state that permits 

either hydrated lime or 

portland cement 

admixtures. 

 The primary purpose for 

these admixtures is to 

prevent moisture 

damage, but benefits are 

also known with respect 

to mitigation of oxidation. 

16 

Source: Pavement Interactive 
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Mineral Admixtures in AC 
Objectives 

 Quantify the differences in oxidation 

mitigation for hydrated lime and portland 

cement using typical dosage and materials 

for Arizona.  

17 



transportationstudies.asu.edu 

Mineral Admixtures in AC 

18 

3.5

4.0

4.5

5.0

5.5

6.0

0.1 0.15 0.2 0.25 0.3 0.35

A
g

in
g

 R
a

ti
o

 (
A

R
) 

a
t 

 2
0
˚
C

Binder Thickness,h (cm)

 Binder

Control

HL

PC

PC - 1.5%

PC - 2%

DHL

DPC

DCO

DPC-2%

DPC-1.5%



transportationstudies.asu.edu 

Mineral Admixtures in AC 
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Mineral Admixtures in AC 
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Mineral Admixtures in AC 
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Mineral Admixtures in AC 
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Phase Change Materials in Concrete 
Overview 

 Thermal cracking induced 

damage in concrete 

structures/pavements 

• Early-age cracking, Long-term 

fatigue damage, Freeze-thaw 

related damage 

 Internal storage/release of 

thermal energy to regulate 

concrete’s internal environment 

 PCMs = auto-adaptive additive 

to concrete 

 A joint US-EU project (partly 

funded by FHWA) 23 
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 Microencapsulated PCMs – 

organic/ inorganic PCMs in 

polymeric shells 

 Can also be impregnated 

into porous hosts such as 

lightweight aggregates 

 Proportioning strategies 

designed to minimize 

strength loss 

 Better fracture and crack 

resistance 

Phase Change Materials in Concrete 
Overview 

24 
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Phase Change Materials in Concrete 
Outcomes and Relevance 

25 



transportationstudies.asu.edu 

Reduction in early 

age temperatures          

in pavements in AZ 

Reduction in cracking 

propensities Reduction in curling 

stresses 

Phase Change Materials in Concrete 
Outcomes and Relevance 

26 
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Long-Term Performance of APDM 
Transportation Projects 

Alternative Project Delivery Traditional Project Delivery 

27 How to measure the long-term quality performance? 
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Long-Term Performance of APDM 
Transportation Projects 

 Objective 

• Quantitatively investigate the effect of APDM 

on the measured quality of highways in the 

western U.S.  

 Hypothesis 

• APDM projects will show superior long-term 

performance  

Compared to similar projects delivered using the 

traditional method.  

 28 
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Wrap-Up 

Materials 
• MSCR binder evaluation 

• High Perf. PCC 

• Fiber Reinforced AC 

• Fiber Reinforced PCC 

• Hydrated lime and 
portland cement in AC 

• RAP in AC 

• Rubberized AC 

Structures 
• TRC PCC for structural 

applications 

• Pavement Design ME 

• Phase change materials 
in pavements 

• Autonomous vehicles 
and pavements 

• Extreme events and 
Resiliency 

Construction 
• Performance of 

alternative delivery 
projects 

• Performance effects from 
nighttime construction 

• Technologies and water 
quality impacts 
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Thank You 
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http://pavements-lab.engineering.asu.edu 

http://transportationstudies.asu.edu 

https://ncesmart.asu.edu/ 


