
Earth pressure



Introduction 

• Retaining wall: it is a structure used to maintain the ground level at 

different elevation.

• The material retained or supported by structure is called backfill 

which may have its top surface horizontal or inclined.

• The position of the backfill lying above a horizontal plane at elevation 

of the top of wall is called surcharge and its inclination to the 

horizontal is called surcharge angle beta.





Earth Pressure

• The force which is on the retaining wall when the soil is retained at 

a slope steeper than it can sustain by virtue of its shearing 

strength.

• The magnitude of earth pressure is a function of the magnitude 

and nature of the absolute and relative movements of the soil and 

the structure.



Types of lateral earth pressure

1. Active earth pressure

2. Passive earth pressure

3. Earth pressure at rest



Active earth pressure

• When the retaining wall moves away from the backfill, earth pressure 

on the back of the wall decreases and become minimum, with further 

movement of the wall pressure does not decreases. This minimum 

pressure is known as active earth pressure.



LATERAL EARTH PRESSURES

Fig. Conditions in the case of 
active earth pressure

Fig. Conditions in the case of 
passive earth resistance



Passive earth pressure

• When the retaining wall moves towards the backfill, earth pressure on 

the back of the wall increases and becomes maximum, with further 

movement of the wall pressure does not increases.

• This maximum pressure is known as passive earth pressure.



Earth pressure at rest

• When the soil mass is not subjected to any lateral movement, the 

lateral pressure is called earth pressure at rest.

• This occur when retaining wall is firmly fixed at its top and not 

allowed to move or rotate.



Effect of Wall Movement on Earth Pressure



Earth Pressure At Rest 













Rankine’s Theory of Earth Pressure

Assumptions:

• The backfill soil is isotropic, homogeneous and is cohesionless.

• The soil is in a state of plastic equilibrium during active and passive earth pressure 

conditions.

• The rupture surface is a planar surface which is obtained by considering the plastic 

equilibrium of the soil.

• The backfill surface is horizontal.

• The back of the wall is vertical.

• The back of the wall is smooth.



Active earth pressure by Rankine theory: 

For cohesionless soil:

• Dry or moist backfill with no surcharge

• Submerged backfill

• Backfill with uniform discharge

• Backfill with sloping surcharge

• Inclined back and surcharge



Retaining wall
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