
RETAINING STRUCTURES





A retaining wall is a structure that retains (holds back) any material (usually earth) and prevents it from sliding or 
eroding away. It is designed so that to resist the material pressure of the material that it is holding back.

An earth retaining structure can be considered to have the following types:

Gravity Walls
◦ Reinforced Gravity Walls

◦ Concrete Cantilever retaining wall

◦ Counter-fort / Buttressed retaining wall

◦ Precast concrete retaining wall

◦ Prestressed retaining wall

Brick - Brick Masonry retaining wall

Stone

Reinforced Soil Walls
◦ Reinforced Soil
◦ Soil Nailing



Types of Retaining Walls



Gravity Retaining Walls
It is that type of retaining wall that relies on their huge weight to 
retain the material behind it and achieve stability against 
failures. 

Gravity Retaining Wall can be constructed from concrete, stone 
or even brick masonry. 

Gravity retaining walls are much thicker in section. 

Geometry of these walls also help them to maintain the 
stability. 

Mass concrete walls are suitable for retained heights of up to 3 
m. 

The cross section shape of the wall is affected by stability, the 
use of space in front of the wall, the required wall appearance 
and the method of construction. 



Reinforced Retaining Walls
Reinforced concrete and reinforced masonry walls on spread foundations are gravity structures 
in which the stability against overturning is provided by the weight of the wall and 
reinforcement bars in the wall. The following are the main types of wall:

Concrete Cantilever retaining wall

A cantilever retaining wall is one that consists of a wall which is connected to foundation. A 
cantilever wall holds back a significant amount of soil, so it must be well engineered. They are 
the most common type used as retaining walls. Cantilever wall rest on a slab foundation. This 
slab foundation is also loaded by back-fill and thus the weight of the back-fill and surcharge also 
stabilizes the wall against overturning and sliding.



Reinforced Soil Retaining Walls
Mechanically stabilized earth walls are those structures which are made using steel 
or GeoTextiles soil reinforcements which are placed in layers within a controlled granular fill. 
Reinforced soils can also be used as retaining walls, if they are built as:
• As an integral part of the design

• As an alternative to the use of reinforced concrete or other solutions on the grounds of economy or as a 
result of the ground conditions

• To act as temporary works

• As remedial or improvement works to an existing configuration.

This category covers walls which use soil, reinforced with reinforcing bars, to provide a stable 
earth retaining system and includes reinforced soil and soil nailing.



Anchored Earth walls
Any wall which uses facing units tied to rods or strips which have their ends anchored into the 
ground is an anchored earth wall. The anchors are like abutments. The cables used for tieing are 
commonly high strength, prestressed steel tendons. To aid anchorage, the ends of the strips are 
formed into a shape designed to bind the strip at the point into the soil.



Sheet Pile Walls
Steel sheet pile walls are constructed by driving steel sheets into a slope or excavation upto the 
required depth. Their most common use is within temporary deep excavations. They are 
considered to be most economical where retention of higher earth pressures of soft soils is 
required. It cannot resist very high pressure.



Earth Pressure
Earth pressure is the pressure exerted by the retaining material on the retaining wall. This 
pressure tends to deflect the wall outward. 

Types of earth pressure :
• Active earth pressure or earth pressure (Pa) 

• Passive earth pressure (Pp). 

Factors affecting earth pressure
• type of backfill, 

• height of wall 

• soil conditions



Soil conditions:
• Dry leveled back fill 

• Moist leveled backfill 

• Submerged leveled backfill 

• Leveled backfill with uniform surcharge 

• Backfill with sloping surface



For dry backfills

For inclined surfaces



Stability requirements of RW
It should not overturn

It should not slide 

It should not subside, i.e Max. pressure at the toe should not exceed the safe bearing capacity 
of the soil under working condition



Design of Shear Key



Design of Shear Key



Depth of foundation
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Preliminary Design



Counterfort Retaining Wall
•When H exceeds about 6m, 

•Stem and heel thickness is more 

•More bending and more steel 

•Cantilever-T type-Uneconomical 

•Counterforts-Trapezoidal section 

•1.5m -3m c/c





Design of Stem
The stem acts as a continuous slab 

Soil pressure acts as the load on the slab. 

Earth pressure varies linearly over the height 

The slab deflects away from the earth face between the 
counterforts 

The bending moment in the stem is maximum at the base and 
reduces towards top. 

But the thickness of the wall is kept constant and only the 
area of steel is reduced.



Maximum Bending Moments for Stem



Design of Toe Slab



Design of Heel Slab



Design of Counterforts



Reinforced Earth Walls
A Mechanically Stabilized Earth (MSE) retaining wall is a composite structure consisting of 
alternating layers of compacted backfill and soil reinforcement elements, fixed to a wall facing. 

The stability of the wall system is derived from the interaction between the backfill and soil 
reinforcements, involving friction and tension. 

The wall facing is relatively thin, with the primary function of preventing erosion of the 
structural backfill. The result is a coherent gravity structure that is flexible and can carry a variety 
of heavy loads.

Soil : Strong in compression

Reinforcement : Strong in tension (steel, concrete, glass fiber, rubber, geotextile …)





Reinforced Earth Wall











Reinforced Earth Walls



Reinforced Earth Walls
https://www.youtube.com/watch?v=HIeBFFmwis4

https://www.youtube.com/watch?v=HIeBFFmwis4








Reinforced Soil Zone



Benefits of MSE
Flexibility to accommodate high differential settlement and several feet of total settlement

Bearing pressure is distributed over a wide foundation area

Extreme wall heights can be achieved

Extreme loads can be carried (bridge abutment footings, cranes)

High resistance to seismic and other dynamic forces

Free-draining, due to granular backfill and open panel joints

Form liners or elaborate murals can customize the aesthetics

Soil reinforcing strips can easily accommodate obstructions within the MSE backfill volume

Very versatile. Special design can allow for nearly any geometry

Rapid, predictable, and repetitive construction

Superior finished wall alignment

Mechanical connection of soil reinforcements to facing units



Advantages of Reinforced Earth Walls
Exceptional Wall Heights

High load-carrying capacity

Structural flexibility

Fast-track construction

Minimum working area

Long-term durability

Cost effectiveness

Aesthetic appearance



Disadvantages of Reinforced Earth Walls
Non availability of suitable fill material

Suitable design criteria
◦ Corrosion, deterioration and degradation

Shared responsibility

Material suppliers, designers, contractors and engineers

Design and construction practice

Standardization of specifications, and contracting practices



Design of Reinforced Earth Wall





Facing
Elements







Malzemeler 7 - 9.5 m eninde ve 100 - 200 m uzunluğunda rulolar halinde sevk edilmektedir.


