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OUTLINE: 
What is ESAL? 
What is Design ESAL? 
 BESAL vs CESAL 
 SALT ESAL Calculator 



 Equivalent S ingle Axle Load. 
 

 Concept developed out of the American 
Association of State Highway Officials 
(AASHO) Road Test (early 1960’s). 
 

 Establishes a pavement damage relationship 
for axles carrying different loads. 



(bing.com) 

18,000 lbs. An 18,000 
pound load on 
a single axle 
with dual tires. 



 Conducted in Ottawa, Illinois in 1956-1961. 
 Studied performance of pavement structures (HMA 

& PCC) of known thickness under moving loads of 
known magnitude and frequency. 

 Crucial in advancing knowledge of: 
◦ pavement structural design 
◦ pavement performance 
◦ load equivalencies 
◦ climate effects 

 Detailed information at: 
◦ http://www.pavementinteractive.org/article/aasho-road-test/ 



 Design ESALs is a cumulative traffic load 
summary statistic. 

 It represents a mix 
of traffic having 
different axle loads 
and configurations 
predicted over the 
design life or 
analysis period of 
a pavement. 



When evaluating and designing 
pavement structures, the wheel 
load itself is not the primary 
concern. 

The primary concern is: 
damage to the pavement 
caused by the wheel load. 



 Traffic mix is analyzed and 
converted into an equivalent 
number of 18,000 pound 
Single axle loads over the 
design life or analysis period 
of a pavement. 

 
 For more information refer 
   to Appendix D of AASHTO 
   Guide for Design of Pavement 
   Structures (1993). 



Rather than a load, an ESAL should be 
thought of as: 
 
 

ESAL = Damage factor  





BESAL: Bituminous ESAL 
CESAL: Concrete ESAL 
 

 Each was developed from the AASHO Road Test 
by looking at resulting pavement damage and 
calculating ESAL’s for each pavement type. 

 

 Different equations are used to calculate the 
ESAL’s for the two pavement types. 
 

 No correlation between the two except: 
 

• BESAL ≈ CESAL x 0.67 
 

• CESAL ≈ BESAL x 1.5 





 SALT ESAL Calculator was originally created 
by Joe Thomas and Tom Nordstrom in 
November of 2010. 

 Similar to “MinniESAL. 
 Current version updated in March 2014. 
 Is a two tab Excel spread sheet. 

• 1st tab – Default Heavy Commercial Traffic values. 
• 2nd tab – User defined site specific Heavy 

Commercial Traffic values. 
 



Incorporates 
“Heavy Commercial Traffic” 

percentages obtained 
from LRRB 

Investigation 844 





Default Heavy Commercial Traffic values 



Tab 1: 
Default Heavy 
Commercial 
Traffic values. 



Yellow shaded 
cells require an 
input value. 
Out put values are 
in both BESAL’s 
and CESAL’s. 



Tab 2: 
User defined 
site specific Heavy 
Commercial 
Traffic values. 
Also allows traffic 
values to cross 
ADT ranges. 



ESAL Calculator is available on the SALT 
website: 

 
www.dot.state.mn.us/stateaid 

 
Project Delivery 
    Plans, Design & Preparation 

 Pavement Design Tools and Information 

http://www.dot.state.mn.us/stateaid
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For Questions Contact: 
Joel Ulring 

joel.ulring@state.mn.us 
(651)366-3831 
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