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Historical Pavement Performance Data
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Statewide Performance in Kansas
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Overview of NCAT



NCAT’s mission is to be a world leader and authority 
in cost-effective asphalt pavement research, 
outreach, and education in the areas of:
– Structural design

– Construction methods

– Materials and testing

– Performance measurement and prediction

– Pavement preservation, rehabilitation, recycling and 
maintenance

– Environment and highway safety
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NCAT Staff

• 35 full-time employees

– 9 Ph.D. research engineers

– 8 graduate engineer assistant researchers

– technicians, accounting, drivers, and office support 

• 10-15 engineering student employees

• Collaboration with AU faculty researchers in a wide 
range of academic disciplines



NCAT Facilities
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NCAT Facilities



NCAT Facilities

• 40,000 ft2 (3716 m2) Office and Lab 

– 22,000 ft2 (2044 m2) laboratory space

– 18,000 ft2 (1672 m2) educational and office space

• NCAT Test Track

– 1.7 mile (2.7 km) oval track with 46 pavement test 
sections

– Accelerated loading via 5 heavily loaded triple- trailers



Funding Overview

• Approx. $5 million in research and training executed each year

• Majority of funding is from competitive or negotiated contracts
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•8.5 million ESALs

NCAT Test Track

Asphalt Pavement Proving Ground



Lab Testing

•17



www.ncat.us



Responses and Distresses of Asphalt 
Pavements



Critical Responses (1/3)

• Conventional AC



Critical Responses (2/3)

• Full depth AC



Critical Responses (3/3)

• AC over stabilized base



Major AC Pavement Distresses

• Load-associated distresses

– Rutting

– Surface-down cracking

– Bottom-up fatigue cracking

• Non-load associated distress

– Low temperature cracking

– Moisture damage*



Rutting



Rutting in HMA

• Occurs early in service life

• Requires immediate 
repair

• Usually mix related

• Primary Factors
– Binder grade

– Aggregate angularity

– Mixture volumetrics

– Compaction



Structural Rutting

•Subbase

•Subgrade

•Base

•HMA

• Occurs early in service life

• Requires immediate 
repair

• Structure related

• Primary Factors
– Structure

– Mix stiffness

– Compaction



Fatigue Cracking



Bottom-Up Cracking
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Bottom-Up Cracking

• Occurs late in pavement 
life

• Eliminated through 
structural design

• Primary Factors
– Structure (high tensile)

– Volume of asphalt

– Binder grade

– Compaction



Top-Down Cracking

• Can occur early in life

• Removed by milling 
during rehabilitation

• Mechanism not well 
understood

• Likely Factors
– Contact stresses

– Thermal stresses

– Mixture stiffness

– Compaction



Low Temperature Cracking

• Usually takes some 
time to develop

• Highly dependent on 
environment

• Progressive damage 
near cracks

• Primary Factors
– Environment

– Binder grade



Low Temperature Cracking

•Low temperature cracks on surface

•tensile

•stress
•tensile

•stress

•Low temperature 

•crack growth in HMA



Block Cracking

• Occurs late in 
pavement life

• Progressive damage 
near cracks

• Primary Factors

– Aging

– Daily temperature 
cycling

– Binder grade

•Aged HMA shrinkage & 
daily temperature cycling


