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Compaction Action,
7th, 2017
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We can compact a soll
within seconds,

but It takes decades for
It to recover.
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Soil compaction = Reduction 1n porosity
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Source: Brunotte et al., VTl (@WheatPete
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6” tracked combine
1R26 rears 25 pst
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Compaction and plant growth - yield
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Compaction!

Yield Reduction Prediction

{Iﬂﬂ bu/fac No-Till corn Base]
Trafficked

Area (%)
F|Eld Ave

Manure 44.7
Application

Dr. Scott Shearer, Ohio State University @WheatPete



Surface
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Effect of repeated traffic
with minor topsoil
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012345¢6 7 compaction on crop yield
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Hakansson | (2005) Machinery-induced compaction of arable soils, incidence —
consequences — counter-measures. SLU, Uppsala, Reports from the Division of Soil
Management. No. 109, 154 pp. (@WheatPete



Effect of singular subsoil compaction on crop yield
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Hakansson | (2005) Machinery-induced compaction of arable soils, incidence — consequences —
counter-measures. SLU, Uppsala, Reports from the Division of Soil Management. No. 109, 154 @Wheatpete
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Common Field Equipment Axle Loads

Axle Load
(tons/axle)

Equip. Type

4WD tractor, 200hp
4WD tractor, 325hp
4WD tractor, 530hp
Terragator Rear Axle
Manure Tanker 4,200 gal
Manure Tanker 7,200 gal
Combine 12 row

Grain Buggy 720 bu
Grain Buggy 1200 bu

7.5
15
18

Equipment Axle
Loads

Legal Axle LLoad Limit on Roads

m 11 tons (10 tonne)/axle

m Goal 1s not to destroy roads

m Roads purpose built to carry load

m Bigger weights on a “biological
ecosystem’’?

m General ag recommendation is
<10 ton/axle (used to be 5 t/axle)
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Food, Agricultural and Biological Engineering

Identifying Man- / Machine-made Vs.
Natural variability
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Heavy ads at Harvest
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~ —Yield Loss vs. m
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FARMSMART PRESENTS:

COMPACTIONSMART‘

WE ALL HAVE IT, LET’S MANAGE IT!

Friday, January 20, 2017
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Boling Probe

Syringe
Electronic
Pressure Sensor
Rubber Tubing
I
il PVC Tube End Cap
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What are the loads
on soil?
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What are the loads
on soil?
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Soil Strength

Soils are extremely variable, but the average “safe
stress limit” 1s considered as:

~14.5 psi (1 Bar) for topsoil
~7.25 psi (0.5 Bar) for subsoil
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Compaction Action!

m FEquipment fully loaded: maximum risk
m Equipment weighed
m Tire pressure set based on weight, speed

m Select equipment tested at road inflation
pressure and field pressure

@WheatPete
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SENSOR LOCATION
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Fronts: 600/70R30

Rears: 710/70R42

Singles: 13/12 psi front to back
Duals: 9 psi all

Low risk for topsod
compaction

Low risk for subszoil
compaction

Low rizk for topsodl
compaction
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600/70R30 710/70R42
13 P35l 12 P5l
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Pressure (bar)

New_Measure_06-09-2017

600/70R30

710/70R42
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SENSOR LOCATION
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New_Measure_06-09-2017
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New_Measure_06-09-2017

New_Measure_06-03-2017
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Road: 40 psi (2.75 Bar)
Field: 15 psi (1.03 Bar)
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Pressure (psl)
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Bias Ply vs Radial Tire (Big Square Baler)

New_Measure_06-09-2017 New_Measure_06-09-2017

Bias Ply Radjial
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Big Singles Duals

P

1250/50R32 ) (710/60R30CFO
17P

2610KG
\_12610KG )

5579KG

13.3T /17 PSI 4.1T /loaded 6.9T/20 PSI 5.6T /loaded
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Big Singles Duals

New_veasure 0602017 / 1 () / GORB30CFO ., New_Measure_06-09-2017
1250/50R32 : : 650/85R38 710/65R26
12610 kg “I14106kg  5579kg
20psi ??psi(loaded)

Front Rear Front Rear
6 “ (Topsoil) 13.8 psi (0.95 Bar) 19.6 psi (1.35 Bar) 16.7 psi (1.15 Bar) =
12 ¢ (Subsoil)  11.6 psi (0.8 Bar) 14.5 psi (1.0 Bar) 14.5 psi (1.0 Bar) -

20” (Drainage) 7.97 psi (0.55 Bar) IR RUNR: 1T 7.9 psi (0.55 Bar) ;
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Tracked Combine
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Big Singles Tracks
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Tires: 800/55R46
Front (1) Rear (2)
3970 kg 6600 kg
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Pressure (psl)

Pressure (psl)

Very high risk for
subsoil compaction

High risk for
topsoil
compaction

Topsoil

Medium risk for
subsoil
compaction

Medium risk for
topsoil
compaction

AR R L L L R R R R L R R R

Topsoil
~threshold==-"
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Tires: 420/95R50

Front (1) Rear (2)
4540 kg 7120 kg

50 vs 25 psi
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Pressure (psl)

Pressure (psl)
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710/60R38 | 900/65R46 | 900/65R32 | 900/65R32
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710/60R38 | 900/65R46 | 900/65R32 | 900/65R32
1 2 3-5 6-8
3928 kg 5888 kg Avg 7155 | Avg 6275
kg kg
16 psi 13 psi 10 psi 10 psi
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Pressure (psl)

Pressure (psl)
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Tires: Bias- Radial- IF- VF

m Bias versus Radial
m [I: Increased Flex

20% more weight OR 20%b less pressure
m VE: Very high Flex

40% more weight OR 40%o less pressure
m Central Tire Inflation Systems (CTIS)?

@WheatPete



480/80R50 Footprints

Axle Load: 24 5001bs Axle Load: 24 5001bs Axle Load: 24 5001bs
Over inflated: 31 PSI Standardinflation: 18 PS1  IF inflation: 14 PSI
Footprintlength: 20 in  Footprintlength: 25 in Footprint length: 29.751n

+ 20% wu T 33%

c
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\‘,"

-~
~5

Radial Tire @ Road Radial Tire @ Field IF Tire (@ Field
31 PSI @ 18 PSI - 14 PSI
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Tires: Size, Volume, Technology

520/70 R34 148D TL OMNM™
MSPN: 29601

If You Aren’t Optimizing You Are at low torque
: 40 mph 30 mph ° Tg'rﬁr;g"-ﬂndruri-ﬁ‘leiliﬂiﬂ'l
65 km/h | 50 km/h Losmg! e

* Safety ot

(preterred in

5 . Brence bold)

700 ks e Tire wear and failure DW16L
390 Ih:-. m DWI1EL

14'4-4.-. 095 ks W1BL, W16,
5,030 Ibs | 5,290 Ibs * Fuel cconomy DW1SL, WL

2,280 ks | 2,400 kos o o
5670 1bs | 5,950 I * Soil Compaction

. 5"|| kigs | 2 Tube MSPN

Ny |05 71039
: ;;n :ha ; ® CI‘OP Damage Tube CAl
Okos | 3,005k E-I 170150
el i * Increased Input Costs Ninimurm
150 kgs | 3,310 kags rerling DualMriple
e Decreased returns f Spadin

i3 2nd 256 in
3 mim 651 mim

4,730 kgs

1tPete



Why is 14 ressure
l 1] ¥4

m40 vs 20 vs 10 vs 8 pst

50% 50% 2 psi = 20%
reduction reduction reduction

mIncrease contact patch
mDistribute the load

@WheatPete



Good Tires?
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Compaction Fighting
Tools

Propertly inflated radials can be @A’
BETTER than over inflated
VFE tires!

A L PR
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Central Tire Inflation System

m 15% less fuel
1000 hts, 20 1/htr = 27

m 20% less tire wear Qrb‘&
m 20% longer QQ ﬂ
Q — 1000 hr (one year)

$40§§ - $133/yr/tire X 4 = $533

| @ 0.80= $2400

—
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Take ACTION on
COMPACTION!

m Weight 1s the enemy
m Tires, pressures, tire technology
m Tracks?
m Axles

m CTIS!
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