
This document downloaded from 
vulcanhammer.net			   vulcanhammer.info 

Chet Aero Marine

Don’t forget to visit our companion site 
http://www.vulcanhammer.org

Use subject to the terms and conditions of the respective websites.

http://www.vulcanhammer.net
http://www.chet-aero.com
http://www.vulcanhammer.org
http://www.vulcanhammer.info


ENCE 4610ENCE 4610
Foundation Analysis and Foundation Analysis and 

DesignDesign

Lecture 11
Retaining Walls

Sheet Piling: Anchored Walls



Anchored Sheet Pile 
Walls

• Includes an anchor or tieback at 
or near the head of the wall

• More than one set of anchors or 
tiebacks can be used

• Increases wall stability and 
enables taller walls to be built 
and sustained

• Almost a necessity with vinyl, 
aluminum and fiberglass sheet 
piles

• Not exclusive to sheet piling; 
also used with other types of in 
situ wall systems
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Wales and Wales and 
Tiebacks Tiebacks 
in Sheet in Sheet 

Pile WallsPile Walls



Analysis Methods for 
Anchored Walls

• Design Methods
– Free Earth Support Method

• Assumes lower end of the pile incapable of 
producing negative bending moments

• Converts problem into a statically 
determinate one

• Rowe’s Moment Reduction Method used 
to take in to account flexibility of sheeting

– Is unnecessary with SSI (soil-structure 
interaction) solutions such as SPW 2006

– Fixed Earth Support Method/Blum’s 
Method (Equivalent Beam Method)

• Makes lower end has no angle like a 
cantilever beam, but no moment

• Results in sheeting which is longer but has 
lower moment (and thus can be lighter)

• Useful for some kinds of sheeting, more 
conservative

• Also does not require Rowe’s Moment 
Reduction

– Beam on Elastic Foundation Method 
(generally w/plasticity considered)

• Implementation Methods
– All of the methods used in cantilever walls 

can be used in anchored walls as well, 
with same strengths and weaknesses

– Anchored walls are both simpler and more 
complex for hand solution than cantilever 
ones

– Key for solution is to take moment around 
anchor point, solve for sheeting length and 
then compute anchor force

– In this course, we will primarily use 
SPW2006 to analyze these walls

• Stable wall is arrived at by varying the 
length of the wall

• Solution doing this is basically free earth 
support method with SSI, obviating need 
for Rowe’s moment reduction

– Blum’s Method
• Discussed in Veruijt for simple cases
• A more comprehensive closed-form 

solution is available



Free Earth Free Earth 
Analysis of Analysis of 
Anchored Anchored 

WallsWalls



RoweRowe’’s Moment s Moment 
Reduction CurvesReduction Curves

Used to take into 
consideration the 
flexibility of the pile 
and its effect on 
relieving the actual 
bending moment 
the wall 
experiences
Different set of 
curves for clay and 
sand
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Anchored Wall Example



Estimation of Maximum 
Moment using SPW 2006

• Sheet pile database has an unusual method of 
input for sheet pile properties

– Modulus of elasticity “E”
– “EI” product of modulus of elasticity and 

moment of inertia per meter of wall
– “h” distance from neutral axis to face of sheeting 

= half of depth (this is different from way it’s 
presented in tables)

• Conventional beam theory
– σmax = (Mc)/I
– σmax based on failure criterion, usually = 

σyield/FS
– Maximum permissible stresses given for a 

variety of materials in previous slide set
• Substitutions using values in SPW 2006

– I = “EI”/E
– c = h
– σmax = (MEh)/(”EI”)
– Mmax = σmax ”EI”/Eh

• To determine whether sheeting meets structural 
requirements:

– Determine σmax based on alloy
– Select section, which gives you “EI,” E, h.
– Determine maximum permissible moment for 

section using formula above
– If moment from SPW2006 is greater, use heavier 

(greater I, h) section
• Valid for both cantilever and anchored walls
• For previous example:

– Maximum moment = 520 kN-m/m
– PZ-22 used in the example

• h=.1145 m
• EI =  24150.0 kN-m2/m
• E = 210 GPa
• σmax = 220 MPa (ASTM A 572 Gr. 50)
• Mmax = σmax ”EI”/Eh = 

(24150)(220)(1000)/(210)(1000000)(.1145) = 221 
kN-m/m

• This section is obviously too small; you will need 
to input a heavier section until you exceed the 
maximum moment



Tiebacks and WalesTiebacks and Wales
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Can be considered either as a beam with rigid 
or flexible supports
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Anchor DesignAnchor Design
(NAVFAC DM 7.02)(NAVFAC DM 7.02)



Soldier BeamsSoldier Beams



QuestionsQuestions
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