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Distresses in Asphalt 
Pavement 



Basic Distress Mechanisms  
¶Load-related 

¶Temperature-related 

¶Moisture-related 

¶Age-related 

¶Material-related 

¶Construction-related 

¶Combinations 
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Fatigue Cracking 



Advanced Stage of Fatigue Cracking 
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Rutting 



Rutting Confined to HMA Layer 



Unstable HMA 
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Thermal Cracking 



Thermal Cracks 



    

Wide Thermal Crack 



Block Cracking 
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Water Bleeding & Pumping 



Depression due to Pumping 



Separation 
of asphalt 
from  
aggregate 

Stripping 





Stripping  

 



Raveling 



 



Flushing / Bleeding 



Polished Aggregate 



Shoving 





Distresses in Concrete 
Pavement 



ÅLoad-related 

ïFatigue 

ïFaulting 

ÅTemperature-related 

ïLow-temp. mid-slab cracking 

ïHigh-temp. joint / crack distress 

ÅMoisture-related 

ïPumping 

ïD - Cracking 

Basic Distress Mechanisms  



Aggregate base/subbase 
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Longitudinal Cracking 



Diagonal Cracking 



       

Faulting  
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Thermal-Gradient Related 

Stresses 
Temperature differential between the top 

and bottom of the slab 
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Moisture-Gradient Related 

Stresses 
Variations in moisture content between top 

and bottom of slab 



Curling / Warping Crack 



Expansive forces 

High-Temperature Joint / 
Crack Distress  



Joint Spalling 



Spalling 



Mid -Slab Cracking  



Pumping 

Travel  



Pumping 



Pumping 



Alkali -Silica Reactivity (ASR) Damage 



D-Cracking 



Scaling 
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Asphalt / Concrete Composite 
Pavements 



Reflection Cracking  



Lane-to-Shoulder Dropoff 
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Techniques 

 



Pavement Evaluation 

1. Surface condition / distress 

2. Serviceability / roughness 

3. Structural capacity 

4. Surface friction 



1. Condition (Distress) Survey  

ÅDocument existing condition 

ÅDetermine causes of deterioration 

ÅIdentify repair locations and 

quantities 

ÅIdentify feasible maintenance 

alternatives 



Distress Characterization  

üType 

üSeverity 

üExtent 



Distress Types for Asphalt 
Pavements 

üFatigue cracking 

üPotholes 

üThermal cracking 

üRutting 

üBleeding 

üRaveling 

üShoving 

üEtc. 



Distress Types for Concrete 
Pavements 

ÅCracking 

ÅSpalling 

ÅFaulting 

ÅPumping 

ÅEtc. 



Severity  

ÅLow 

ÅModerate 

ÅHigh 
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Cracking Severity  



Extra High Severity Cracking  



Extent  

ÅLow 

ÅModerate 

ÅHigh 



Distress Identification Manual 



Fatigue - Low Severity 



Potholes - High Severity & 

Extent 



Large Potholes-Signing ? 



Transverse Crack - Medium 

Severity 



Transverse Crack - High 

Severity 



Rutting - High Severity 



Flushing / Bleeding ï High 

Severity 



Raveling ï High Severity 



Transverse Crack - Spalling 



Diagonal Cracking 



Pumping - High Severity 



Alkali-Silica Reactivity (ASR) 

Damage 



Condition (Distress) Survey 

ÅTypes of condition survey 

VManual 

VMechanical (automated) 

 

ÅSampling versus complete 
coverage 

ÅNetwork level versus project level 

ÅFrequency of surveys 



Manual Distress Survey 

¶More detailed than automated 

¶Slower than automated 

 

¶Types 

VWindshield survey 

VWalking 

VCombination 

 

¶Photos 



Windshield Survey 



Walking Survey 



Knees and Elbows Survey 



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) 



Profilometer for Measuring 

Rutting and Roughness 

 


