
Pavement Distress 
related to 

Performance of HMA 
Contents in this section were prepared based on the following references:

Roberts et.al, “Hot Mix Asphalt Materials, Mixture Design, and Construction” NAPA 
Education Foundation, 1996.
WSDOT Pavement Guide available at http://training.ce.washington.edu/WSDOT/



Rutting
Description: Surface depression in the wheelpath.  Pavement uplift (shearing) may occur 

along the sides of the rut. There are two basic types of rutting: mix rutting and subgrade
rutting.  Mix rutting occurs when the subgrade does not rut yet the pavement surface 
exhibits wheelpath depressions as a result of compaction/mix design problems.  Subgrade
rutting occurs when the subgrade exhibits wheelpath depressions due to loading.  In this 
case, the pavement settles into the subgrade ruts causing surface depressions in the 
wheelpath. 

Problem: Ruts filled with water can 
cause vehicle hydroplaning, can be 
hazardous because ruts tend to pull 
a vehicle towards the rut path as it 
is steered across the rut.

Cause:



Bleeding
Description: A film of asphalt binder on the 
pavement surface.  It usually creates a 
shiny, glass-like reflecting surface (as in the 
third photo) that can become quite sticky.

Problem:  Loss of skid resistance when wet

Cause:

Bleeding from 
over-asphalting

Bleeding in Wheel path



Shoving and Corrugation
Description: A form of plastic movement typified by ripples (corrugation) 

or an abrupt wave (shoving) across the pavement surface.  The 
distortion is perpendicular to the traffic direction.  Usually occurs at 
points where traffic starts and stops (corrugation) or areas where 
HMA abuts a rigid object (shoving). 

Problem: Roughness
Cause:



Raveling
Description: The progressive disintegration of an HMA layer from the surface 

downward as a result of the dislodgement of aggregate particles.
Problem: Loose debris on the pavement, roughness, water collecting in the

raveled locations resulting in vehicle hydroplaning, loss of skid resistance.
Cause:

From segregationdue to low compaction



Potholes
Description: The progressive disintegration of an HMA layer from the surface 

downward as a result of the dislodgement of aggregate particles.

Problem: Loose debris on the pavement, 
roughness, water collecting in the raveled 
locations resulting in vehicle hydroplaning, 
loss of skid resistance.

Cause:



Fatigue (Alligator) Cracking
Description: Series of interconnected cracks caused by fatigue failure 

of the HMA surface under repeated traffic loading.
Problem:  Indicator of structural failure, cracks allow moisture 

infiltration, roughness, may further deteriorate to a pothole
Cause:



Longitudinal Cracking
Description: Cracks parallel to the 

pavement's centerline or laydown
direction. 

Problem: Allows moisture infiltration, 
roughness, indicates possible onset of 
alligator cracking and structural failure.



Transverse (Thermal) Cracking
Description: Cracks perpendicular to the pavement's centerline or 

laydown direction.  Usually a type of thermal cracking.
Problem: Allows moisture infiltration, roughness
Cause:



Polished Aggregate
Description:  Areas of HMA pavement where the portion of 

aggregate extending above the asphalt binder is either 
very small or there are no rough or angular aggregate 
particles.

Problem: Decreased skid resistance
Cause:
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