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No of Repitition 



Equivalent axle load factor (EALF)
• An equivalent axle load factor (EALF) defines the 

damage per pass to a pavement by the axle in question 

relative to the damage per pass of a standard axle load, 

usually the 18-kip (80-kN) single-axle load.

• EALF depends on the type of pavements, thickness or 

structural capacity and the terminal conditions at which 

pavement failed 

• Most of the EALFs in use today are based on experience. 

• One of the most widely used methods is based on the 

empirical equations developed from the AASHO Road Test 

(AASHTO ,1972).

• EALF  also be determined theoretically based on the critical 

stresses & strains in the pavement and the failure criteria

• EALF for flexible and rigid pavements are different 



EALF_ESAL 

• If the axle load is not 18 kip (80 kN) or consists of tandem or 

tridem axles, it must be converted to an 18-kip single-axle 

load by an equivalent axle load factor (EALF) .

• The number of repetitions under each single- or multiple-axle 

load must be multiplied by its EALF to obtain the equivalent 

effect based on an 18-kip (80-kN) single-axle load.

ESAL

• A summation of the equivalent effects of all axle loads 

during the design period results in an equivalent single-

axle load (ESAL), which is the single traffic parameter for 

design purposes. 

• The great varieties of axle loads and traffic volumes and 

their intractable effects on pavement performance require 

that most of the design methods in use today.



ESAL
• The design is based on the total number of passes of the 

standard axle load during the design period, defined as the 

equivalent single-axle load (ESAL) and computed by

• m is the number of axle load groups, Fi is the EALF for the 

ith-axle load group, and ni is the number of passes of the 

ith-axle load group during the design period.



Flexible pavement : EALF

4th Power Rule
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