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 First (Early) Generation Wide-
Base Tires (1980s to 2000) 
385/65R22.5, 425/65R22.5 and 

445/65R22.5 
• Cause signification damage to pavement 

compared to dual tire due to required high 
inflation pressure 

 New Generation Wide-Base Tires 
(after 2000) 
445/50R22.5 and 455/55R22.5 

• 16 to 18% wider than the early generation WBT 
• Reduced tire inflation pressure 
• Designed for more uniform contact pressure 

distribution 



 Benefits of WBT to Truck Industry: 
Reduced tire weight: 800-1000lbs for a typical 

5-axle truck 
Increase hauling capacity (payload) 
Fuel saving: 2 – 5% 

• Due to less rolling resistance 
Reduced emission 
More comfortable ride 

 
 









This Study: 



Main Objective: 
 Quantify the impact of WBT on pavement 

damage utilizing advanced theoretical 
modeling and validate results using full-
scale testing 

 Scope: 
Contact stress measurements of tires (WBT 

&DTA) 
FEM modeling of pavement loading 
Field validation on pavement test sections 
Adjustment factor from FEM vs AASHTO-Ware 



 Contact stress measurements (South Africa):  
Tested Tires: WBT 445/50R22.5; DTA 275/80R22.5  

 

1 kN = 225 lbs; 1 kPa = 0.145 psi   





Vertical Contact Stresses Contact Area 

Vertical contact stresses higher for WBT 



Vertical contact stresses higher for WBT than DTA 



FEM Results: 

AC: 3” & 5” 
Base: 6” & 24” 

AC: 5” & 16.5” 
Base: 6” & 24” 











Field Validation 
 Instrumented sections: Smart Road; FL DOT; UC 

Davis and ICT 
 

















Proposed Damage Calculation under WBT 
 MEPDG is selected for fatigue and rutting damage 

calculation                        
 MEPDG can not handle WBT and assumes loading 

over a circular area.  
 

 





UIWide Software 
 
 
 
 

 Compared Dual Tire Axle (DTA) & Wide-
Base Tire (WBT)  

 Axle load: 20,000 lbs 
 Tire Pressure: 105 psi 



UIWide Software 
 HMA  
Thickness: 4” 
 

 Aggregate Base (Class 5) 
Thickness: 17” 
Modulus: 35,640 psi 
 

 Subgrade (CL) 
Modulus: 14,000 psi 

 



UIWide Software 

 Level 1 
Uses a variable modulus default value  

 

 Level 2 
Uses one modulus default value 

 

 Used weak default settings 
 



UIWide Software 
Level 1, Weak Default 

Surface Strain AC Strain, Bttm Vert. Strain Shear Strain 
Tire Long. Trans. Long. Trans. AC Base SG AC Base SG 
WBT 76 62 242 214 246 1,576 297 126 520 204 
DTA 55 42 194 165 208 1,414 57 90 406 188 

39% 48% 25% 30% 18% 12% 417% 40% 28% 9% 



UIWide Software 
Level 2, Weak Default 

Surface Strain AC Strain, Bttm Vert. Strain Shear Strain 
Tire Long. Trans Long. Trans. AC Base SG AC Base SG 
WBT 116 132 471 551 776 1,293 411 155 593 328 
DTA 107 132 496 497 701 1,197 367 115 464 247 

9% 0% -5% 11% 11% 8% 12% 35% 28% 33% 



UIWide Software 
Comparing Leve 1 & 2 using Weak Default Values 

Surface Strain AC Strain, Bttm Vert. Strain Shear Strain 
Level Long. Trans Long. Trans. AC Base SG AC Base SG 
1 39% 48% 25% 30% 18% 12% 417% 40% 28% 9% 
2 9% 0% -5% 11% 11% 8% 12% 35% 28% 33% 



Thank you!  
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