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Selection of Excavation  
Support Systems - 
Advantages and Disadvantages  

Â Historically general contractors or specialty 
sub-contractors have been responsible for 
selection, design, and construction of 
Excavation Support Systems (ESS) 

Â Recent trend ï consultants and agencies 
specifying specific ESS systems, but not 
necessarily the best fit ESS system 

Â Solution ï education, mentors, design & 
field experience 

 



What is the purpose of an 
Earth Retaining Structure?  

Â To create a safe excavation into which a permanent 
structure can be built or to be the permanent earth 
retaining structure itself  

Â Selection type and method of installation are 
dependent upon: 
ïType of soil, ground conditions (soil, rock)  

ïElevation of groundwater, dewatering requirements & 
effects 

ïDepth of supported excavation 

ïProximity to existing structures (surcharges) 

ïCost 

ïTime 

 



Pre-selection/Pre -design  

Â Obtain soil boring data 
Â Survey existing structure and utilities 
Â Review data available from libraries, utility 

companies, bldg. departments, etc. 
Â Examine site and existing conditions 
Â Prepare sketches 
Â Determine allowable deformation 
Â Determine expected loads (soil, water, traffic, 

constr. equipment, material storage, adjacent 
structures) 

Â Understand ownerôs design requirements (DOT, RR, 
ASD, LRFD) 



Types of Excavation  
Support Systems  

Â Steel Sheet Piling 
Â Slide Rail Systems 
Â Soldier Pile Walls w/ Horizontal Lagging 
Â Micropile Walls 
Â Secant Pile Walls 
Â Deep Soil Mixing Walls 
Â Soil Nail Walls 
Â Vertical Wood Sheeting Walls 
Â Trench Boxes and Shielding 
Â Diaphragm Walls (Slurry Walls) 
Â Underpinning 



Steel Sheet Piling   

Â Hot-rolled or cold-
formed 

Â Variety of shapes and 
weights 

Â Interlocks between 
sections 

Â Driven into position 
with conventional pile 
driving equipment 
before excavation 
commences 

Â Driven in waves 



Steel Sheet Piling  



Steel Sheet Piling   

Â Advantages 
ï Useful in areas with high groundwater levels 
ï Desirable when retained soils are soft and loose 
ï Pull or extract the SSP after use, recycle for future project  

Â Disadvantages 
ï Not recommended in soils with obstructions or hard layers of soil  
ï High material costs 



Slide Rail Systems   

Â Modular ESS comprised of 
heavy duty shoring panels 
supported by vertical, multi -
track rails 

Â Panels are advanced or slid 
downward as excavation 
progresses toward 
subgrade 

Â Panels are available in 
heights 4 to 8 feet and 
lengths 8 to 20 feet  

Â Supported by two or more 
levels of cross struts 

 

 

 



Slide Rail Systems   

Â Advantages 
ïUsed for relatively narrow 

excavations  
ï ñDig and Pushò method 
ï Typically rented rather 

than purchased 
ï Design can be provided by 
systemôs manufacturer 

Â Disadvantages 
ïNot practical where 

obstructions expected (ex. 
Utilities) 

ï Proprietary systems with 
unpublished design 
parameters 

 
 

 


