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Livestock Agriculture in WI 

 

Å1.2 million cows = 12,000,000,000 gal of 

manure and wastewater annually. 

 

ÅWI cows produce 2x 

   manure & milk as they 

   did in 1970. 



Manure Application Industry 

 

Who Spreads? 

ï2/3 of manure spread by farmers 

ï1/3 by for-hire applicators 

 

Å139 for-hire applicators in WI 



Equipment Trends 
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Why Industry is Involved 

ÅRoad/Bridge issues 

in 3 top priorities 

identified in initial 

organizational 

meetings 

 

ÅContinues to be a 

growing concern 

statewide and 

regionally. 

 



The Issues 

ÅMany town roads 

are not designed for 

heavy loads. 

 

ÅFarm equipment (all 

types) is getting 

larger and larger. 



The Issues 

ÅFarm equipment 

regulations (DOT) 

have not changed 

as equipment has 

evolved. 



The Issues 

ÅUnknown impact of 

innovations in axle 

spacing, tire design 

(and type) on rural 

roads.  

 

ÅConflicting previous 

research studies 

(SD, IA) 

 



The Issues 

ÅMany smaller loads 

vs. fewer large 

loads-which is best? 

 

ÅPSI (Pounds per 

square inch) on 

pavement or axle 

weight? 

 



Background 

 
ÅStudy initiated by Professional Nutrient 

Applicators Association of Wisconsin 

(PNAAW) in consultation with industry. 

 

ïSeveral others with similar interest, including 

Wisconsin Towns Association, Minnesota 

county highway engineers, DOT in 4 states 



Background 

 

Å$610,000 invested by industry and 
agencies 

 

  
 



Background 

 

ÅIndustry Partnership 

ï Manure Applicator Associations/groups 

ÅWI, MN, IA, OH-IN, PA, MI 

 

ï Farm equipment manufacturers 

ÅHusky, Houle, Deere, CNH, AgCo 

 

ï Tire manufacturers  

ÅTitan, Michelin, Firestone/Bridgestone 

 



Major Objectives 

 

ÅDetermine pavement responses to 

selected agricultural equipment using 

instrumented pavements. 

 

ÅCompare pavement response to 

typical 5-axle semi (80,000 lbs). 

 

 



Testing Schedule 

ÅAs frost comes out (worst case) 08, 09, 10 

ÅTarget frost law week 

 

ÅDriest part of year (August) 08, 09, 10 

ÅCaptured both a wet and dry August 

 

ÅMid-point temperature (November) 10 

 



 

 Cell 84 (Thick) 
ï5.5ò HMA with PG58-34  

ï 9ò gravel aggregate base 

ï A-4 subgrade soil (existing 

subgrade soil).   

 

 

 Cell 83 (Thin) 
ï  3.5ò HMA with PG58-34  

ï  8ò gravel aggregate base  

ï  A-4 subgrade soil (existing subgrade 
soil).   

 

5.5ò HMA 

8in. Aggregate base  

A6 clay subgrade  

3.5ò HMA 

8ò Aggregate base  

A6 clay subgrade  

9ò Aggregate base  



ÅCell 32 

ï 5ò PCC 

ï 6ò Aggregate base 

5ò  PCC 

6ò Aggregate base  

A6 clay subgrade  

Å Cell 54 

ï 7.5ò PCC 

ï 12ò Aggregate base 

7.5ò  PCC 

12ò  Aggregate base  

A6 clay subgrade  



Equipment Tested 

ÅProvided by 

haulers and 

industry 

 

ÅCould not have 

done it without 

our partners 

 

  
S4 (Homemade 4400 gal ï radial tires) 

 

S5 (Homemade 4400 gal ï flotation tires) 

 
 

S3 (AGCO Terragator 8204) 

 

R4 (AGCO Terragator 9203) 

  
R5 (AGCO Terragator 8144) 

 

R6 (AGCO Terragator 3104) 

  
T1 (John Deere 8430, 6000 gal) T2 (M. Ferguson 8470, 4000 gal) 

  

  

  
T6 (John Deere 8230, 6000 gal) 

 

T7 (Case IH 335, 7300 gal) 

 

 
T8 (Case IH 335, 9500 gal) 

 

G1 (Case IH 9330, 1000 bushels) 

  
Mn80 (Navistar 80-kip) 

 

Mn102 (Mack 102-kip) 

 



MN: 80,000 LB 

S2/S4: 4400 gal 

S1/S5: 4400 gal 

MN: 102,000 LB 



T2: 4000 gal T1: 6000 gal (Houle) 

T3: 6000 gal (Husky) 

  

  

  
T6 (John Deere 8230, 6000 gal) 

 

T7 (Case IH 335, 7300 gal) 

 

 
T8 (Case IH 335, 9500 gal) 

 

G1 (Case IH 9330, 1000 bushels) 

  
Mn80 (Navistar 80-kip) 

 

Mn102 (Mack 102-kip) 

 

G1: 1000 Bushel 



T4: 7300 gal T5: 9500 gal 



S3: 1800 gal R4: 2400 gal 

R5 (8144): 2300 gal  R6(3104): 4200 gal 



Testing Passes 



Weights 



Axle Weight and Contact Pressure Measured 

 

0% full 80% full 



Results 

ÅPavement damage did occur under certain 

conditions, but not under others 

 

ÅSeveral key steps you can take to 

minimize damage potential 


