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ENCE 4610 Foundation Analysis and Design
Lecture 8

Concrete Cast-in-Place Retaining Walls



External vs. Internal External vs. Internal 
StabilityStability



External Stability External Stability 
ProblemsProblems



Design Parameters Design Parameters 

for Rigid Wallsfor Rigid Walls

• Contact 
Pressure on 
Foundation: 
Use Shallow 
Foundation 
Bearing 
Capacity 
Methods

• Overall 
Stability: use 
slope stability 
methods



Typical Typical 
Dimensions Dimensions 
for Castfor Cast--inin--

Place Place 
Concrete Concrete 
Retaining Retaining 

WallsWalls



Design Procedure for Design Procedure for 
CastCast--inin--Place WallsPlace Walls



Cantilever Wall Design Cantilever Wall Design 
ExampleExample



Cantilever Wall Design Cantilever Wall Design 
ExampleExample

AASHTO approach for lateral earth pressure theories:
Coulomb active, Log-spiral passive



Cantilever ExampleCantilever Example



Cantilever ExampleCantilever Example



Cantilever Example



Cantilever Cantilever 
ExampleExample



Cantilever ExampleCantilever Example
• Notes

o Global stability can be 
evaluated using the same 
methods used for slope stability 
analysis

o Factors of Safety for cast-in-
place concrete cantilever 
walls:

• Sliding: FS > 1.5
• Overturning in soil: FS > 2.0
• Overturning in rock: FS > 1.5
• Bearing Capacity: FS > 3.0

o Eccentricity: within kern



Lateral SqueezeLateral Squeeze



Keyed Foundation for Keyed Foundation for 
Sliding ResistanceSliding Resistance



Failure Causes for Failure Causes for 
Retaining WallsRetaining Walls



Retaining Wall DrainageRetaining Wall Drainage



Presumptive Lateral Earth Presumptive Lateral Earth 
PressuresPressures

Result of chart are 
equivalent fluid 
pressures, which can 
then be applied to 
wall stability 
calculations
Horizontal and vertical 
pressures are then 
computed as follows:

Based on Terzaghi theory
Suitable for relatively 
simple retaining walls in 
homogeneous soils (low 
walls, H < 12’)
Classifies soils into three 
types:

1. “Clean” coarse grained soils
2. Coarse grained soils of low 

permeability; mixed with fine 
grained soils

3. Residual soils with granular 
materials and clay content
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Terzaghi Terzaghi 
and Peck and Peck 

““Low Low 
Walls,Walls,””
Straight Straight 
BackfillBackfill

Equivalent Fluid D
ensity

Vertical

Horizontal



““Low Walls,Low Walls,”” Broken Broken 
BackfillBackfill



Example with Example with 
Terzaghi & Terzaghi & 
Peck ChartsPeck Charts

Use Previous 
Example

Soil Type (1) (clean 
sand)
H = 21.8’
β = 10º
Pv = 475 (1660) 
lb/ft
Ph = 7192 (9418) 
lb/ft

Once these 
values are 
known, wall is 
analysed in 
the usual way

KH = 30 pcf

KV = 2 pcf



QuestionsQuestions
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