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Distresses Iin Asphalt
~a o Pavement
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Basic Distress Mechanisms
Load-related

Temperature-related

Moisture-related

Age-related

Material-related

Construction-related
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Combinations



Distribution of Wheel Load
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Fatigue Cracking




Advanced Stage of Fatigue Cracking




Permanent Deformation (Rutting)
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Rutting Confined to HMA Layer
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Unstable HMA
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Poor Compaction During Construction
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Thermal Crackinc
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Thermal Cracks




Wide Thermal Crac
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Block Cracking







Frost penetration

Frost Heave

HMA surface
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Water Bleeding & Pumping
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Depression due to Pumping




Stripping

Separation
of asphalt
from

aggregate







Strlpplng
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Flushing / Bleeding







Shoving







Distresses In Concrete
Pavement




Basic Distress Mechanisms

ALoad-related

| Fatigue

I Faulting
ATemperature-related

I Low-temp. mid-slab cracking

I High-temp. joint / crack distress
AMoisture-related

I Pumping

I D - Cracking



Fatigue
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Longitudinal Cracking
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Thermal-Gradient Related

Stresses

Temperature differential between the top
and bottom of the slab

cooler
Night t tension j l
warmer

warmer

o [ —— 1
tension

cooler



Moisture-Gradient Related
Stresses

Variations in moisture content between top
and bottom of slab
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Curling / Warping Crack
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High-Temperature Joint /
Crack Distress
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Joint Spalling
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Mid - Slab Cracking
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Alkali-Silica Reactivity (ASR) Damac




D-Cracking







Asphalt / Concrete Composite

Pavements
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Reflection Cracking
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-Shoulder Dropoff
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Pavement
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Evaluation

Technigues



Pavement Evaluation

1. Surface condition / distress
2. Serviceabllity / roughness
3. Structural capacity

4. Surface friction



1. Condition (Distress) Survey

A Document existing condition

A Determine causes of deterioration

A Identify repair locations and
guantities

A |dentify feasible maintenance
alternatives



Distress Characterization

u Type
U Severity
U Extent




Distress Types for Asphalt

Pavements
U Fatigue cracking

U Potholes

U Thermal cracking
U Rutting

U Bleeding

U Raveling

U Shoving

U Efc.



Distress Types for Concrete
Pavements

ACracking
ASpalling
AFaulting
APumping
AEtc.



ALow
AModerate
AHigh




Cracking Severity

Moderate High




h Severity Cracking
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Extent ) p
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Distress ldentification Manual




Fatigue - Low Severity
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Large Potholes-Signing ?




Transverse Crack - Medium
Severit




Transverse Crack - High
Severity




Rutting - High Severity
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Flushing / Bleeding T High
Severity
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Transverse Crack - Spalling
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Pumping - High Severity
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Alkali-Silica Reactivity (ASR)




Condition (Distress) Survey

ATypes of condition survey
V Manual
V Mechanical (automated)

A Sampling versus complete
coverage

ANetwork level versus project level
AFrequency of surveys



Manual Distress Survey

fMMore detailed than automated
1Slower than automated

Types
VWindshield survey

V Walking
V Combination

ffPhotos



Windshield Survey
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Walking S__urvey
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Knees and Elbows Survey
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Data Forms




Hand-Held Computer




Automated Distress Surveys

More consistent
Increased safety

No traffic disturbance
Predictable productivity
Objective output
Increased sample size
Cost saving (Long term)
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Profilometer for Measuring
Rutting and Roughness



