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Causes of soil compaction 

ÅMachines 
ïpressure and weight under tyres 
Åpressure dominates effects in topsoil 

Åweight dominates effects in subsoil 

Årubber tracks are different 

ÅLivestock 
ïhigh pressure, low weight 
Åeffects mostly confined to topsoil 
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ïRule of thumb for 
tyres 
Åpressure (P) at the 

surface reduces to 
half its value at a 
depth equivalent to 
the width of the tyre 



Causes of soil compaction 

ÅTillage 
ïthin bands at tillage depth caused by poorly set 

or maintained machines, particularly discs 
Åmagnitude of effect much less than traffic and 

livestock 

ïdestabilisation 
Åe.g. slumping after rain 

ÅRainfall impact 

ïsurface layer, recognised as 
άŎǊǳǎǘƛƴƎέ 



Dynamics of soil compaction 

From: http://www.extension.umn.edu/agriculture/tillage/soil-compaction/#causes 

Effect of increasing weight 
at same surface pressure 

Effect of soil moisture 
content 



Tracks 

ÅLay down area in length rather than width 

ïbut pressure not even under this length 

 

Ground pressure time history
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Accepted thinking: 
most stress under tracks is 
dissipated in the topsoil 



Pressure at 0.3m depth 
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Challenger  765C 16t                                                                                        MF 8480 Tractor 12.2t 

Front Axle               Time                      Rear Axle 

Smith, E., Misiewicz, P. A., White, D. J., Chaney, K and Godwin, R. J., 2013, 
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Outcomes of soil compaction 



!ƴŘ ƛǘΩǎ ƴƻǘ Ƨǳǎǘ ŎǳƭǘƛǾŀǘŜŘ ǎƻƛƭǎΗ 



Wheels have a big impact! 

One week later!  



Effects of tracking on infiltration 

No obvious wheel track in stubble 
375 mm/h infiltration 

Wheel track evident in stubble 
No measurable infiltration 

non-trafficked > by average factor of 4 



Outcomes of poor infiltration 



Compaction makes soils stronger 

First video, no-
till for 3 years 
with random 
traffic 

Second video,  
no-till and no 
traffic for 3 
years 



Percentage savings in tillage 
draught on non-trafficked soil 
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Compaction makes soil management 
more difficult and costly 

ÅEnergy to loosen. Energy to re-compact 

ÅLoss of moisture 

ÅUneven germination and growth 
ïTimeliness effects on subsequent chemical 

applications 

ïPoor stale seedbed performance 
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Random traffic Non-trafficked soil 



COMPACTION MANAGEMENT 



Managing compaction 
First principles ς try and avoid wet soils 

ÅMaintain existing and consider introducing 
new drainage schemes 



Effect of impervious layers on soil 
water content 
After lunch demonstration 



Managing compaction 
Choosing and using tyres correctly 

ÅLearn the principles 

ïƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƭƛǘŜǊŀǘǳǊŜ ŀƴŘ ǘǊŀƛƴƛƴƎ ǿƻǊƪǎƘƻǇǎ 

Åtyre data book or pdf 

ïlowest inflation pressure for load and speed 


