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Reinforced earth is a combination of earth and linear

reinforcing strips that are capable of bearing large tensile

stresses.

 The reinforcement provided by these strips enable the

mass to resist the tension in a way which the earth alone

could not.

The source of this resistance to tension is the internal

friction of soil, because the stresses that are created within

the mass are transferred from soil to the reinforcement

strips by friction.



How the idea of 

Reinforced Earth came?

IT ALL BEGAN LIKE A GAME, when Henri Vidal, a

highway engineer and architect, was trying to built a

sandcastle on the beach. But the sand kept on falling off

and this led to the idea of reinforcing the construction with

pine needles. That is how the general principle of

Reinforced Earth came about.



Principles of Reinforced Earth

The tensile strength of soil is very weak similar to the

concrete.

 Hence in most of civil engineering structures soil

fails due to lack of tensile resistance.

 Hence in order to enhance the tensile properties of

soil, steel rods, wire mesh, geogrids are introduced in

to the soil mass.

Friction developed between the reinforcement and

soil.



Principles of Reinforced Earth

The tensile forces coming to the structure are

transferred to the reinforcement through friction and

adhesion.

Reinforcement take care of the tensile stresses coming

and hence the tensile resistance of the soil is

improved.



Why Consider 

Reinforced Soil Structures?

Wire mesh/ geotextile fabric construction materials are light,
easy to transport, and quick to construct.

 Increases the shear strength of the soil.

Increases the stability of slopes and reduces the erosion effect.

Differential settlement is eliminated & Bearing Capacity
increased.

Rapid construction is reported.

This technique can result in saving the area of land.

Increases the overall performance of the soil.



Why Consider 

Reinforced Soil Structures?

Use of locally available materials.

Easy to construct and less time required for construction.

Good aesthetic appearance.

 Cost saving as compared to other methods..



Components of Reinforced Earth

1. Back Fill Soil

2. Skin

3. Reinforcement
4. Drainage 

5. Fasteners



Arrangement of the Components in Reinforced Earth Structure



Facing Elements

The exposed surface of the retaining wall which retain the

backfill material and reinforcement is known as Facing

element.

The facing elements are generally prefabricated, which are

small and light weight so that they can be easily transported

and placed in position.

These are usually made of steel, concrete, aluminum and

strong enough to hold the backfill.

Facing elements should be such that fastenings and

reinforcement can be easily attached to it.



Reinforcement

The external material introduced in the soil mass to enhance
the tensile properties of the soil mass is known as
reinforcement.

The materials of reinforcement

Steel

Fibers

Wood

Rubber

Aluminum

Thermo plastic

Geosynthetic



Requirements of Reinforcement

They should have strength and stability.

They must be having durability.

They should be easy to handle.

High coefficient of friction and adhesion to soil.

They are of low cost.

They should be readily available.



Soil for Reinforced Earth
It should be granular, cohesion less material.
Soil should be predominantly coarse grained i.e. not
more than 10 percent of the particles shall pass 75
micron sieve

The earth reinforcement coefficient of friction to be
either higher than or equal to 0.4 & Plasticity Index < 6.

The soil must have a moisture content suitable for
compaction.

The soil should have good drainage property.
The salts present in the soil should not react chemically
or electrically with the reinforcement.

Fill particles of size more than 125mm are avoided.





Fasteners are used to make a connection  between the facing and reinforcing elements 

usually of the form of hexagon headed screws and nuts and bolts 



Reinforced Earth abutment in flyover



Where a bank is 

eroding and sliding onto 

a road, near a building, 

etc, a reinforced soil 

structure can be a cost 

effective solution.

A Reinforced Soil Retaining Wall



Bridge 

abutments can 

be effectively 

constructed as a 

reinforced soil 

structure.

A Reinforced Soil Bridge Abutment



A Reinforced Soil Box 

Culvert or Small 

Bridge Structure



Reinforced earth structure in Railways



Design of Reinforced Earth Retaining Wall

In the reinforced earth wall two type of stability is 

checked:

External stability : Failure surface pass out side 

the raft zone 

It consider the reinforced structure as whole and check 

the stability for

Sliding

Overturning

Bearing/tilt

Slip by considering the effects of dead loads, other 

loads (live load, dynamic load etc.) and forces acting on 

the structure. 



Design of Reinforced Earth Retaining Wall

Internal stability: Failure surface passes through 

the raft zone

It cover internal mechanism ( tension and pull out 

failure) such as 

shear within the structure

arrangement and behavior of the reinforcement and 

backfill. 

It checks the stability for each reinforcement layers 

and 

Stability of wedges within the reinforced fill



Design of Reinforced Earth Retaining Wall

External stability: 
Over turning: The active thrust or pressure behind the 

retaining wall tends to overturn the wall around its toe.

This overturning moment is resisted by self weight of 

the wall and reinforcement.

The reinforced earth wall may fail when overturning 

moment exceed the resisting moment.

For safety against overturning 

FOS =Resisting Moment(Mr)/Overturning Moment(Mo)

Should be more than 2.



Design of Reinforced Earth Retaining Wall

External stability: 

Sliding: The factor of safety against sliding is 

FOS= Resisting force/ Sliding force >2

Resisting force is the frictional resistance developed at 

the base of wall

Bearing Failure: Due to net overturning moment acting 

on the reinforced earth wall generates a pressure at the 

base of the wall.

When this pressure exceeds the allowable bearing 

capacity of the soil, the retaining wall may fail due to 

excessive settlement or in shear or both.

FOS= Allowable bearing capacity of soil/ Pressure 

generated at the base of the wall due to overturn >2



Seismic Stability

High performance during the 1995 Kobe Earthquake of a GRS RW of 

this type that had been constructed at Tanata validated its high seismic  

stability
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