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Walls



Overview of Sheet Piling Overview of Sheet Piling 
as a Retaining Wallas a Retaining Wall

Sheet piling is a structural 
“in-situ” type of retaining 
wall

Does not rely on its mass to retain the 
soil, as opposed to a gravity wall
In-situ walls rely on their flexural 
strength to retain soil, supported 
either by their own penetration into 
the  soil or by an anchoring system
Other types of structural in-situ walls

Soldier pile walls – use H-beams to 
hold timber or concrete lagging 
to retain soil on a temporary or 
permanent basis
Slurry walls – bentonite slurry is 
injected into a trench after which 
reinforcement and concrete are 
placed into the trench, forming a 
wall



Materials for Sheet PilingMaterials for Sheet Piling
Steel

Cold formed
Hot rolled

Aluminium
Extruded

Vinyl
Extruded

Fibreglass
Pultruded

Concrete
Wood



Steel Sheet PilesSteel Sheet Piles
Hot rolled

Panel and interlocks rolled in 
one operation
“Traditional” form of steel sheet 
piling

Cold formed
Form rolled cold from steel 
plate
Common with lighter sheet pile 
profiles
Interlocks more prone to 
breakage



Concrete and Wood Concrete and Wood 
SheetingSheeting

Concrete Sheeting Wood Sheeting



Aluminium, Vinyl and Aluminium, Vinyl and 
Fibreglass SheetingFibreglass Sheeting

Made for lightweight 
and light load 
applications
Common substitute for 
wood or concrete 
walls
Require special 
handling in setting and 
driving
Vinyl sheets can be 
obtained in various 
colours, but is subject 
to long term creep



Sections of Sheet PilingSections of Sheet Piling
Z-shaped sheeting
– Popular in north America
– Usually drive two at a time 

with split clamp
– Wall stiffness developed with 

each sheet without 
assumed assistance from 
the interlocks

U-shaped sheeting 
(Larssen, etc.)
– Very popular in Europe
– Usually driven one at a time
– Wall stiffness developed with 

two sheets and load 
transferred using the 
interlocks (European 
practice; U.S. practice does 
not assume this load 
transfer)

STEEL: AZ1300-I

MASS: 144.0

LENGTH: 0.0



Sections of Sheet PilingSections of Sheet Piling
Flat-web sheeting
– Almost exclusively used

for cellular cofferdams
– Main stress is tensile 

through the web and 
interlocks

– Can be driven singly
or two at a time

Arched shaped
– Used for shallower wall 

construction
– Used in cold formed 

steel and aluminium 
sheeting



Transitional Sections and Transitional Sections and 
Interlock StylesInterlock Styles

• Transitional Sections • Interlock Styles
Hot rolled and 
extruded sections

Ball and socket
Single or double jaw
Double hook
Thumb and finger

One point contact
Three point contact

Cold formed sections
Hook and grip



Specifications Specifications 
for Steel Sheet for Steel Sheet 

PilingPiling
(USS)(USS)

Steel Grade Allowable 
Stress, ksi

Allowable 
Stress, MPa

ASTM A 328 25 172

ASTM A 572 
Gr. 45

29 200

ASTM A 572 
Gr. 50

32 220

ASTM A 572 
Gr. 55

35 241

ASTM A 690 32 220



PZ/PS Sections (Skyline)PZ/PS Sections (Skyline)



SKZ/SCZ Sections (Skyline)SKZ/SCZ Sections (Skyline)



AZ Sections (Skyline)AZ Sections (Skyline)



Cantilever and Anchored Cantilever and Anchored 
WallsWalls

Cantilever Walls
Walls which have no additional 
supports, and which rely on the 
lateral earth pressures in the 
lower portion of the wall to 
support the earth in the upper 
portion
Limited in height and soil type
Almost exclusively done with 
steel piling
Generally restricted to 
temporary structures

• Anchored Walls
Walls which have additional 
supports buried in the soil 
(tiebacks)



Failure of Sheet Pile WallsFailure of Sheet Pile Walls
• Structural Failure

o Flexural Failure

o Anchorage Failure (can be 
geotechnical)

• Geotechnical Failure
o Deep Seated Failure

o Inadequate Penetration



Methods of Solution for Methods of Solution for 
Cantilever WallsCantilever Walls

• Chart Method
o Very straightforward to use
o Only applicable to simplest 

cases
o Good check on other 

methods

• Closed Form Solution
o Math complex but more 

straightforward
o Limited number of cases

• Computer Software
o For complex soil profiles, only 

practical solution

• Conventional Method
o Involves analysing active and 

passive pressures on sheet pile 
wall per layer

o Traditionally the most common 
method used

o Versatile but requires some 
experience for proficiency

o Complex soil profiles can be 
difficult

• Simplified Method
o Variation of conventional 

method
o Eliminates problems at wall toe
o Still requires some proficiency



Design of Cantilever Walls:Design of Cantilever Walls:
Conventional MethodConventional Method



Cantilever Sheet Pile Example Cantilever Sheet Pile Example 
(Cohesionless Soils)(Cohesionless Soils)



SPW 2006
• Simple software to use, 

does not require 
installation

• Input according to 
instructions

• For active-passive 
stroke, use chart at right
o Complete stroke Y/H should 

be sum of active and passive 
rotation values, depending 
upon the soil

o Y/H sum is then multiplied by 
height H (as shown) to 
determine stroke



Cantilever Sheet Pile Example Cantilever Sheet Pile Example 
(Cohesionless Soils)(Cohesionless Soils)



Input to SPW 2006



Solution to Example from Solution to Example from 
SPW 2006SPW 2006



Cantilever Piles in ClayCantilever Piles in Clay
Two step analysis

Short term, where φ = 0  and 
c = su (analyse for cohesion 
only)
Long term, where φ >0 and c > 
0 (use strengths from S (C-D) 
tests)
Include critical height 
considerations



QuestionsQuestions
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