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Excavations 

What is an excavation? 

o trench for a pipeline 

o strip foundation 

o pad foundation 

o large basements 

o motorway cutting 

o tunnel (under the road or under the sea) 



 

Hazards in Excavations 

o Tree roots 

o Rats/wildlife 

o Contaminated land 

o Unexploded ordnance 

o Underground 

chambers 

o Poor lighting 

o Inadequate workforce 

o Children 

o Explosives (failure in 

use) 

o Earthquakes 

 



Hazards in Excavations 

o Collapse of sides of excavation 

o Fall of people and machines into the excavation 

o Fall of materials into the excavation 

o Unsafe access 

o Undermining nearby structures etc 

o Hazardous atmosphere / confined space 

o Flooding 

o Underground services/Overhead power lines 

o Failure of support system 

o Working outside limits of support 

o Vehicle movements 

 





Excavations 

Why do excavations collapse? 

o Mechanical failure of soil 

o Breakdown of soil caused by moisture 

o Failure of soil caused by vibration 

o Extra loading on sides of excavation 

o Excavation on previous excavations 

o Side of excavation being struck by a heavy load 

o Variation of soil type 



Trench Collapse Scenarios  
> Typical Site Conditions 
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Trench Collapse Scenarios 
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Trench Collapse Scenarios 

> Air Drying Soft Pockets 



Trench Collapse Scenarios 

> Rotational Failure 
Wedge Failure 



Trench Collapse Scenarios  
> Effects of Water 

Rain 

Ground Water 

Water Accumulation 

Surface Run Off 

Stable Ground 

Soft Saturated Zone 



Excavation Support 
Basic Principles 

Battered Sides 

o Safest method - accidents 

very rare. 

o Excavations battered to 

safe angle of repose - 

dependent on soil type. 

o Specialist advice needed 

in waterlogged ground as 

some system of 

dewatering will be needed 

to improve stability. 



Excavation Support 
Basic Principles 

Double Sided Support 

o Forces exerted by the earth 

are transmitted from one 

side of the excavation to the 

other by walings and 

horizontal struts. 

o Most excavations lend 

themselves to  ñStandardò 

support systems or 

ñProprietary systems.  

o Some excavations will, 

however, need detailed 

design by competent people. 



Excavation Support 
Basic Principles 

 Single Sided Cantilever 

Support 

Can only be used: 

o in ground conditions which 

are sufficiently stable to 

provide the necessary 

resistance to balance the 

overturning forces or 

o where the effects of 

superimposed loads and 

their stability is not critical. 

o Must always be designed by 

a competent person. 
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Open & Close Boarding 



Open Sheeting using Steel Sheets 

and Jacks 



Boxes (Modular Strutted Support 

Walls) 

 

 

 


