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Type of Retaining Structures

Is it earth 
retaining 
structure?
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Type of Retaining Structures
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Mechanical Stabilized Earth (MSE) Wall
6. Segmental precast facing MSE wall
7. Prefabricated modular block facing MSE wall
8. Geotextile-Geogrid/ Welded wire facing wall

Reinforced Soil Slope (RSS)
9. RSS of various facings

Type of Earth Retaining Structures
Fill Wall Construction

Internally Stabilized
Ex
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Rigid Gravity, Semi-gravity Wall
1.Cast-in-place (CIP) concrete gravity wall
2. CIP concrete cantilever wall

Prefabricated Modular Gravity Wall
3. Crib Wall
4. Bin Wall
5. Gabion Wall

Non-Gravity Cantilever Wall
10. Sheet-Pile wall
11. Soldier pile and logging wall
12. Slurry (diaphragm) wall (with braced support)
13. Tangent/secant wall
14. Soil mix wall (SMW)

Non-Gravity Supported Wall
15. Anchored wall

In-situ Reinforced Wall
16. Soil-nailed wall
17. Micropile

Cut Wall Construction 8



Type of Retaining Structures
Purpose:
Stabilize the unstable masses

Grade separation

Slope stabilization

Superstructure support

Excavation support9
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Retaining Wall Failure
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Retaining Wall Failure
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Retaining Wall Failure
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Retaining Wall Failure
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(a). Before Failure
(b). After Failure

Retaining Wall Failure

25



(b). After Failure

Retaining Wall Failure
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Conceptual Design

• In DESIGN a retaining wall, we need to know
–. The basic soil properties of soil behind the wall, such as unit weight, friction angle, cohesion.

–. Two major steps in design
• Calculate the lateral earth pressure, and check for stability including overturning, 

sliding and bearing capacity failures
-.Use lateral earth pressure theory and bearing capacity theory

• Check each component of the structure for adequate strength and determine the 
steel reinforcement of each component
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Proportioning Retaining Wall
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Main steps for stability check
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Main steps for stability check
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(1). Stability against Overturning
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(2). Stability against Sliding along the base
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(2). Stability against Sliding along the base
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(3). Stability against Bearing Capacity
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Drainage
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Definition

Deep Excavation

Terzaghi (1943):
Whose excavation depths were larger than their widths

Terzaghi and Peck (1967) ; Peck et al. (1977):
Whose depths were deeper than 6 meters.
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Deep Excavation
Definition

A complete deep excavation design includes :
• Retaining system
• Strutting system
• Dewatering system
• Excavation procedure
• Monitoring system
• Building protection
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Flow chart for analysis 
and design of an 

excavation

Adjacent property 
investigation

Set the criteria fo r design

Confirm the conditions of 
the excavation site

Decide excavation 
method

Decide  auxiliary method

Decide depth of retaining 
wall

Whether economic ?

Geological 
investigation

Boiling analysis

Push-in failure 
analysis

Basal heave 
analysis

Yes

Start

No

No
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Strut design

Determination of the 
excavation procedure

Deformation analysis

Meet the design 
criteria?

Stress analysis

Detailed design of the 
retaining strutting system

Arrangement of monitoring 
systems

Yes

End

No

Dewatering analysis

Uplift analysis
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