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Livestock Agriculture in Wi

A 1.2 million cows = 12,000,000,000 gal of
manure and wastewater annually.

The Influence Of Milk Production

AWI COWS produce 2X On Daily Manure Production
manure & milk as they |
did in 1970.




Manure Application Industry

Who Spreads?

I 2/3 of manure spread by farmers
I 1/3 by for-hire applicators

A 139 for-hire applicators in WI
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Equipment Trends




Equipment Trends




Why Industry iIs Involved

A Road/Bridge issues
In 3 top priorities
Identified in initial
organizational
meetings

A Continues to be a
growing concern
statewide and
regionally.

We doit it




The Issues

A Many town roads
are not designed for
heavy loads.

A Farm equipment (all
types) is getting
larger and larger.




The Issues

A Farm equipment
regulations (DOT)
have not changed
as equipment has
evolved.




The Issues

A Unknown impact of
Innovations in axle
spacing, tire design
(and type) on rural
roads.

A Conflicting previous
research studies
SD, IA




The Issues

A Many smaller loads
vs. fewer large
loads-which is best?

A PSI (Pounds per
square inch) on
pavement or axle
weight?




Background

A Study initiated by Professional Nutrient
Applicators Association of Wisconsin
(PNAAW) in consultation with industry.

I Several others with similar interest, including
Wisconsin Towns Association, Minnesota
county highway engineers, DOT In 4 states
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Background

A$610,000 invested by industry and
agencies



Background

Alndustry Partnership

I Manure Applicator Associations/groups
AWI, MN, 1A, OH-IN, PA, M

I Farm equipment manufacturers
AHusky, Houle, Deere, CNH, AgCo

ATitan, Michelin,




Major Objectives

A Determine pavement responses to
selected agricultural equipment using
Instrumented pavements.

A Compare pavement response to
typical 5-axle semi (80,000 Ibs).

P



Testing Schedule

A As frost comes out (worst case) 08, 09, 10
A Target frost law week

A Driest part of year (August) 08, 09, 10
A Captured both a wet and dry August

A Mid-point temperature (November) 10
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Cell 84 (Thick) Cell 83 (Thin)
i 5.50 HMA wdth PG5183.50 HMA with PG5

i 90 gravel aggregalt &0pddavel aggrega
. : . I A-4 subgrade soil (existing subgrade
I A-4 subgrade solil (existing soil)

subgrade soil).

A6 clay subgrade

A6 clay subgrade




A Cell 32 A Cell 54
i 50 PCC i 7.50 PCC
i 60 Aggregate baséd20 Aggredg

A6 clay subgrade

A6 clay subgrade




Equipment Tested

A Provided by
haulers and
Industry

A Could not have
done it without
our partners
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MN: 102,000 LB



T3: 6000 gal (Husky)




9500 gal

15

7300 gal

T4




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




Testing Passes

Test Period

Test Dates

Load Levels
[%]

Speeds
[mph]

Total Passes

AC

PCC

Spring 2008

March 171 to
18t and 24"
to 250

0, 25, 30, 80

Creep, 3, 10

400

48

Fall 2008

August 16t to
ogth

0, 25, 30, 80

Creep, 3, 10

Spring 2009

March 161" to
1gth

0, 25, 30, 80

9, 10, HiSpd

Fall 2009

August 24t to
27t

0, 50, 100

9, 10, HiSpd

Spring 2010

March 15 to
17t

0, 50, 100

10, HiSpd

Total Passes




Vehicle ID

Type

Welghts

Vehicle Make

Size

(ross Weight

Max Axle Weight

# of Axle:

4
55
5]
R4
RS
al
T
12
T6
-
Tg
G1
Vg0

Min1(2

Straight Truck
Straight Truck
Temagatar
Temagatar
Temagatar
Temagatar
Tanker
Tanker
Tanker
Tanker
Tanker
Grain Car
Semi Truck
Semi Truck

Homemade
Homemade
AGCO Temagatar 6204
AGCO Temagator 9203
AGCO Temagator 6144
AGCO Temagatar 3104
John Deere 6430 w/ Houle tank
Massey Ferguson 8470 w/ Husky tank
John Deere 6230 w/ Husky tank
Case IH 335 with Houle tank
Case IH 335 with Houle tank
Case [H 9330 with Parker 938 car
Navistar
Mack

4400 gal
4400 gal
1600 gal
2400 gal
2300 gal
4200 gal
6000 gal
4000 gal
6000 gal
7300 gal
3500 gal
1000 bushels
A
NA

——_

65622 [b
62220 b
49246 Ib
28016 b
47100 Ib
74700 [b
61320 b
64028 Ib
69600 [b
105200 Ib
134200 b
67400 b
60150 [b
103100 Ib

24673 Ib
23474 1b
34000 [
43742 1o
29950 Ib
41900 Ib
29044 Ip
20042 b
33900 I
26300 Ib
25200 Ib
57200 [b
17800 [b
25000
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Axle Weight and Contact Pressure Measured

0% full 80% full
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Results

A Pavement damage did occur under certain
conditions, but not under others

A Several key steps you can take to
minimize damage potential
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