Alleviating Compaction



Pea Harvest:
Tractor and trailer GPS Log

This Is for only 1 tractor and trailer of a pair:

Tractor wheel marks total 20km (1 tractor)



Specific resistance and energy requirements

Ploughing on trafficked and non-trafficked fields

System KN/sg.m kJ/ha
Trafficked 107 117
Non-trafficked 42 47

After: Chamen, Silsoe Research Institute



Traffic control effects on field operations and
energy (MJ/ha) needs

No traffic Trafficked
Harrow 25 Spring tine 57
Drill 27 Power Harrow 108
Roll 27 Harrow 29

Drrill 31
Roll 30
TOTAL 79 255

A 3.23 X INCREASE in ENERGY

After: Chamen,SRI



Compaction:- Tyre load and inflation pressure

N.B. Ignoring carcass effects

APressure = Weight/Area
AArea = Weight/Pressure
AWeight = Pressure x Area

Carcass stiffness effects (approximate)
Tractor tyre + 1.5 psi
Combine tyre + 7.0 psi

Low ground pressure tyre + 0.7 psi




Effects of load, inflation pressure and speed

LOW SPEED
Weight Low Weigh Low Weight High
Pressure High Pressure Low Pressure Low

4 3 3
3 2

2
5 1
1 Pressure distribution 1

Pressure has the greatest influence on the degree of
compaction and load influences the depth of soil compaction
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Sub surface effects




Subsurface effects - pans

Sub-solling
benefits are
limited to:-

* sandy soils
with

* spring sown
crops

In

* years of
moderate to
severe drought

After: Soane, Godwin &



Problem areas

Re-compaction of loosened soil during
crop establishment

Further re-compaction of settled soll at
harvest time

Which resolve into :
1. Size

2. Weight

3. Pressure



larvesting

Heavy machines and getting heavier?




Gross weight, tonnes

Gross weight of a range of vehicles
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After: Erickson et al 1974




Tyre Inflation pressure of a range of vehicles
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After: Erickson et al 1974



Options for reducing compaction

Options |

Controlled traffic l

Traffic reduction l

Uncontrolled trafficl

Permanent tracksl

Temporary trackl

Low massl Medium massl High mass l

——| Gantries l

Wide wheels |—

|

Load reductionL

—| Tramlines l

- Lower inflation pressure|—-

Extended track widths l

Linked operations l—l\#ew wheel/track systemt_

Restrictedc»'

After: Soane, 1981



Tread lightly - the alternatives
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Typical Weight = 18tons/40,000lbfs  Power = 375 hp
Total contact area = 3,920 in? 6426in2
Average Contact Pressure = 10.2 psi (MINIMUM) 6.2 psi

After: Goodyear & Caterpillar, 2001



Tyre selection

Fit the largest section/diameter tyre at the
lowest safe working

Trailers can be the main
§ culprit



Terra (low ground pressure) tyres
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Dual tyres on combine & tractor + chaser wagon

,"' | N' D n
*’/ N, ‘ — e N PEERE S
F'fvahg \ -




Narrow section
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Go for diameter- large contact patch




Beet Harvester ~ Tyre Configuration

55 tonnes

l



