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UNIT-III 

Earth Pressure Theories 

 Rankine's Earth Pressure Theory  
The Rankine's theory assumes that there is no wall friction (δ=0) , the ground and failure surfaces are 
straight planes, and that the resultant force acts parallel to the backfill slope. 
In case of retaining structures, the earth retained may be filled up earth or natural soil. These backfill 
materials may exert certain lateral pressure on the wall. If the wall is rigid and does not move with the 
pressure exerted on the wall, the soil behind the wall will be in a state of elastic equilibrium. Consider 
the prismatic element E in the backfill at depth, z, as shown in fig. 

 
Lateral earth pressure for at rest condition 

The element E is subjected to the following pressures: 
Vertical pressure  
Lateral pressure =σh, where g is the effective unit weight of the soil. 

If we consider the backfill is homogenous then both increases rapidly with depth z. In that 
case the ratio of vertical and lateral pressures remain constant with respect to depth, that is 

=constant =  , where is the coefficient of earth pressure for at rest condition. 

AT Rest Earth Pressure: 

The at-rest earth pressure coefficient (Ko) is applicable for determining the active pressure in clays for 

strutted systems. Because of the cohesive property of clay there will be no lateral pressure exerted in 

the at-rest condition up to some height at the time the excavation is made. However, with time, creep 

and swelling of the clay will occur and a lateral pressure will develop. This coefficient takes the 

characteristics of clay into account and will always give a positive lateral pressure. 

The lateral earth pressure acting on the wall of height H may be expressed as . 

The total pressure for the soil at rest condition, . 
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The value of depends on the relative density of sand and the process by which the deposit was 
formed. If this process does not involve artificial tamping the value of ranges from 0.4 for loose sand to 

0.6 for dense sand. Tamping of the layers may increase it upto 0.8. 

From elastic theory, . ,where  is the poisson's ratio. 

According to jaky(1944),a good approximation(Ko) is given by, Ko=1-sinφ 

 

Soil Type Typical Value for Poisson's Ratio Ko 
Clay, saturated 0.40 - 0.50 0.67 - 1.00 
Clay, unsaturated 0.10 - 0.30 0.11 - 0.42 
Sandy Clay 0.20 - 0.30 0.25 - 0.42 
Silt 0.30 - 0.35 0.42 - 0.54 
Sand 

- Dense 

- Coarse ( valid upto 0.4 - 0.7 ) 

- Fine-grained ( valid upto 0.4 - 

0.7) 

 
0.20 - 0.40 0.25 - 0.67 
0.15 0.18 
0.25 0.33 

Rock 0.10 - 0.40 0.11 - 0.67 
 

Rankine's Earth Pressure against A Vertical Section With The Surface Horizontal With Cohesionlesss Backfill: 

Active earth pressure: 

 

 

 
 
 
 
 
 
 
 
  

Rankine's active earth pressure in Cohesionless soil 
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The lateral pressure acting against a smooth wall AB is due to mass of soil ABC above the rupture line AC 

The lateral pressure acting against a with the horizontal. The lateral pressure distribution on the wall AB 

of which makes an angle of(450=Φ/2) height H increases in same proportion to depth. The pressure acts 

normal to the wall AB. 

The lateral active earth pressure at A is , which acts at a height H/3 above the base of the 
wall. The total pressure on AB is therefore calculated as follows: 

 

 

where 

 

Passive Earth Pressure: 

 

 

 

 

 

 

 

Rankine's passive earth pressure in cohesionless soil 

If the wall AB is pushed into the mass to such an extent as to impart uniform compression throughout 

the mass, the soil wedge ABC in fig. will be in Rankine's Passive State of plastic equilibrium. The inner 

rupture plane AC makes an angle with the vertical AB. The pressure distribution on the wall 

is linear as shown.The lateral passive earth pressure at A is . which acts at a height H/3 
above the base of the wall. The total pressure on AB is therefore 

 

where 
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Coulomb's Wedge Theory: 

The Coulomb theory provides a method of analysis that gives the resultant horizontal force on a 
retaining system for any slope of wall, wall friction, and slope of backfill provided. This theory is based 
on the assumption that soil shear resistance develops along the wall and failure plane. The following 
coefficient is for resultant pressure acting at angle. Since wall friction requires a curved surface of sliding 
to satisfy equilibrium, the Coulomb formula will give only approximate results as it assumes planar 
failure surfaces. The accuracy for Coulomb wil1 diminish with increased depth For passive pressures the 
Coulomb formula can also give inaccurate results when there is a large back slope or wall friction angle. 
These conditions should be investigated and an increased factor of safety considered. 

Coulomb (1776) developed a method for the determination of the earth pressure in which he 
considered the equilibrium of the sliding wedge which is formed when the movement of the retaining 
wall takes place. The sliding wedge is torn off from the rest of the backfill due to the movement of the 
wall. In the Active Earth Pressure case, the sliding wedge moves downwards & outwards on a slip 
surface relative to the intact backfill & in the case of Passive Earth pressure, the sliding wedge moves 
upward and inwards. The pressure on the wall is, in fact, a force of reaction which it has to exert to keep 
the sliding wedge in equilibrium. The lateral pressure on the wall is equal and opposite to the reactive 
force exerted by the wall in order to keep the sliding wedge in equilibrium. The analysis is a type of 
limiting equilibrium method. 

The following assumptions are made 
 

 The backfill is dry, cohesion less, homogeneous, isotropic and ideally plastic material, 
elastically undeformable but breakable. 

 The slip surface is a plane surface which passes through the heel of the wall. 

 The wall surface is rough. The resultant earth pressure on the wall is inclined at an angle to 

the normal to the wall, where is the angle of the friction between the wall and backfill. 
 The sliding wedge itself acts as a rigid body & the value of the earth pressure is obtained by 

considering the limiting equilibrium of the sliding wedge as a whole. 
 The position and direction of the resultant earth pressure are known. The resultant pressure 

acts on the back of the wall at one third height of the wall from the base and is inclined at 
an angle to the normal to the back. This angle is called the angle of wall friction. 

 The back of the wall is rough & relative movement of the wall and the soil on the back takes 
place which develops frictional forces that influence the direction of the resultant pressure. 

 
In coulomb's theory, a plane failure is assumed and the lateral force required to maintain the 
equilibrium of the wedge is found using the principles of statics. The procedure is repeated for several 
trial surfaces. The trial surface which gives the largest force for the active case, and the smallest force 
for the passive case, is the actual failure surface. This method readily accommodates the friction 
between the wall & the backfill, irregular backfill, sloping wall, & the surcharge loads etc. Although the 
initial theory was for dry, cohesion less soil it has now been extended to wet soils and cohesive soils as 
well. Thus Coulomb's theory is more general than the Rankine's Theory. 

Coulomb's Active Pressure in cohesionless soils: 

The below fig shows a retaining wall with an inclined back face and sloping dry granular backfill.In 
active case, the sliding wedge ABD moves downward, and the reaction R acts upward and inclined at an 
angle f' with the normal. 
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The sliding wedge ABD is in equilibrium under the three forces: 

 Weight of the wedge (W). 

 Reaction R on the slip surface BD. 

 Reaction from the wall (wall reaction )/Earth pressure. 

For the condition of the yield of the wall away from the backfill, the most dangerous or the critical slip 
surface is that for which the wall reaction is maximum, i.e., the wall must resist the maximum lateral 
pressure before it moves away from the backfill; the lateral pressure under this condition is the active 
pressure. The critical slip surface for the case of the passive earth pressure is that for which the wall has 
to exert a minimum force to tear off a soil wedge by moving towards the backfill. 

The main deficiency of this theory is the assumptions that the slip surface is planar, therefore, the force 
acting on the slide wedge do not generally meet when in static equilibrium condition. The actual slip 
surface is curved, especially in the lower part. The assumptions of plane slip surface does not affect 
materially the results in the active case but give very high values in the passive case as compared with 
the assumptions of curved slip surfaces. The principle of the sliding wedge has been extended for 
calculating earth pressure of cohesive soils. 

Fig shows the force triangle. As the magnitude of one force (weight W) and the directions of all the 

three forces are known, the force triangle can be completed. The magnitude of is determined from 

the force triangle. The pressure acting on the wall is equal and opposite of  
The procedure is repeated after assuming another failure surface. The surface that gives the maximum 

value of is the critical failure plane; the corresponding force is the active force. 

Coulomb's method does not give the point of application of the earth pressure .The point of 
application is found to be approximately at the point of intersection E of the back of the retaining wall 
with a line CE drawn from the centroid C of the failure wedge and parallel to the surface. As this 
procedure is cumbersome, for convenience, the pressure distribution is sometimes assumed to be 

hydrostatic on the back of the wall, and the resultant pressure is assumed to act at one third the 
height of the wall from the base. 

The following points should be carefully noted while using coulomb's theory: 

 For most practical cases, the backfill moves down relative to the wall in the Active case, and, 

therefore, the active force is inclined at an angle below the normal. However, if the wall is 

supported on a soft, compressible soil, it may settle to such extent that the movement of the 
wall be downward relative to the backfill and the relative movement of the wedge will be 

upward. In such a case, the force would be inclined at an angle above the normal to the 
wall. 

 The angle is the friction angle between the soil and the wall. It may be determined by means 

of a direct test.  
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Expression for Active Pressure for cohesion less soil 

Using the law of sine 

The active force is the component of the weight vector as from fig , we obtain 

 

 

 

 
Since from figure 
 
                                                             
 
 
 
 
 
Therefore 

The weight of the soil wedge is 
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From eq. (a) it can be seen that the value of = f ( ); that is, all other terms for a given problem are 

constant, and the value of of primary interest is the largest possible value. Combining the eq. (a) and 
(b), we obtain 
 
 
 
 
Equating the first derivative to zero,  
The maximum value of active wall Force Pa is found to be 

 

 
 
 
 
 

If i =  = 0 and ß = 900 ( a smooth vertical wall with horizontal backfill) 

Then Eq. (d) simplifies to 

 

 

This is also the Rankine equation for active earth pressure equation. Equation takes the general form 

 
 
 
 
 
 
 
 
 
 
 

= coefficient which considered , but independent of and H. 

Graphical solutions for lateral Earth Pressure 
 Culman's solution 
 The trial wedge method 
 The logarithmic spiral 
 The Culmann solution 
  

The Culmann's solution considered wall friction δ irregularity of the backfill, any surcharges (either 

concentrated or distributed loads), and the angle of internal friction of the soil. Here we are describing 

the solution which is applicable to the cohesion less soils, although with some modification it can be 
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used for the soils with cohesion. This method can be adapted for stratified deposits of varying densities, 

but the angle of internal friction must be the same throughout the soil mass. A rigid, plane rupture is 

assumed. Essentially the solution is a graphical determination of the maximum value of the soil 

pressure, and a given problem may have several graphical maximum points, of which the largest value is 

chosen as the design value. A solution can be made for both Active and Passive pressure.  

Steps in Culmann's solution for Active Pressure are as follows: 
 Draw the retaining wall to any convenient scale, together with the ground line, location of 

surface irregularities, point loads, surcharges, and the base of the wall when the retaining wall is 

a cantilever type. 

 

 

 

 

 

 

 

 

 

 

 

 

Graphical Solution By Culmann's Method 

 From the point A lay off the angle  with the horizontal plane, locating the line AC. Note that in 

the case of a cantilever wall, the point A is at the base of the heel, as shown in the fig. 

 Layoff the line AD at an angle of  with line AC. The angle is . 

Where angle the back of the wall makes with horizontal, = angle of wall friction. 

 

 Draw assumed failure wedges as . These should be made utilizing the  

backfill surface as a guide, so that geometrical shapes such as triangles and rectangles formed. 
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Analysis of Forces in Culmann's Method 

 

 

 

 

 

 

 

 

 Find the weight of each of the wedges by treating as triangles, trapezoidal or rectangles, 

depending on the soil stratification, water in the soil, and other condition and geometry. 

 Along the line AC, plot to a convenient weight scale, the wedge weights, locating the points 

W1,w2,w3………Wn Through the points just established in previous step, draw lines parallel to 

AD to intersect the corresponding side of the triangle, as W1 to side AC1, W2 to side 

AC1,AC2…….Wn to side ACn Through the locus of points established on the assumed failure 

wedges, draw a smooth curve (the Culmann line). Draw the tangent to this curve and parallel to 

the line AC 

 Through the tangent point established in above step, project a line back to the AC line, which is 

also parallel to the line AD. The value of this to the weight scale is PaP, and a line through the 

tangent point from A is the failure surface. When several tangents are drawn, choose the largest 

value of Pa. 

 The basis of the Culmann procedure is the solution of the force triangle shown in the figure. The 

triangle is rotated so that the location of the trial failure wedge automatically yields the angle ψ 

without recourse to measuring ψ each time. The line AD is laid off for use in projecting the 

instant value of Pa at the proper slope since Ө is constant for a particular problem. The slope of 

R is automatically established from the slope of the weight line AC; thus, with all slopes and one 

side known, the force triangle is readily solved. 

To find the point of application of , the following procedure (Terzaghi (1943)) is recommended. 

Case1. No concentrated loads (fig a), but may have other surcharges. 

 Find the centre of gravity of the failure wedge graphically or by trimming a cardboard model 
and hanging by a thread at the two or three points. 
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 Through the centre of gravity and parallel to the failure surface draw a line of action of until it 
intercepts AB (wall or plane through the heel of the cantilever wall). 

Case 2 Concentrated load or line load within the failure wedge(Fig b) 

 Parallel to AC draw line Vc', and parallel to draw V . 

 Take one- third of distance from c' for the point of application of . 

Case 3 Concentrated load or line load outside the failure wedge (fig c) 

 Draw a line from the concentrated load to A(V A). 

 Draw parallel to Ac. 

 Take one third of c'A from c' as point of application of . If the surcharge falls out of Zone ABC, 

the problem should be treated as if no surcharge were present. 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 

Failure wedge 
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Retaining Walls 

Retaining walls are structures used to retain earth or water or other materials such as coal, ore, etc; 
where conditions do not permit the mass to assume its natural slope. The retaining material is usually 
termed as backfill. The main function of retaining walls is to stabilize hillsides and control erosion. When 
roadway construction is necessary over rugged terrain with steep slopes, retaining walls can help to 
reduce the grades of roads and the land alongside the road. Some road projects lack available land 
beside the travel way, requiring construction right along the toe of a slope. In these cases extensive 
grading may not be possible and retaining walls become necessary to allow for safe construction and 
acceptable slope conditions for adjacent land uses. Where soils are unstable, slopes are quite steep, or 
heavy runoff is present, retaining walls help to stem erosion. Excessive runoff can undermine roadways 
and structures, and controlling sediment runoff is a major environmental and water quality 
consideration in road and bridge projects. In these situations, building retaining walls, rather than 
grading excessively, reduces vegetation removal and reduces erosion caused by runoff. In turn, the 
vegetation serves to stabilize the soil and filter out sediments and pollutants before they enter the 
water source, thus improving water quality. 

In this section you will learn the following 

 Gravity walls 
 Semi Gravity Retaining Wall 
 Flexible walls 
 Special type of retaining walls 

 

Different Types of Retaining Structures  
On the basis of attaining stability, the retaining structures are classified into following: 
 

1. Gravity walls : 
 
Gravity walls are stabilized by their mass. They are constructed of dense, heavy materials such as 
concrete and stone masonry and are usually reinforced. Some gravity walls do use mortar, relying solely 
on their weight to stay in place, as in the case of dry stone walls. They are economical for only small 
heights. 
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Semi Gravity Retaining Walls: 

These walls generally are trapezoidal in section. This type of wall is constructed in concrete and derives 
its stability from its weight. A small amount of reinforcement is provided for reducing the mass of the 
concrete.This can be classified into two: 

 Cantilever retaining wall  

 Counter fort retaining wall 

  Cantilever retaining wall 

 

 

 

 

 

 
Semi Gravity Retaining Wall 

This is a reinforced concrete wall which utilises cantilever action to retain the backfill. This type is 

suitable for retaining backfill to moderate heights(4m-7m). In cross section most cantilevered walls look 

like ―L‖s or inverted ―T‖s. To ensure stability, they are built on solid foundations with the base tied to 

the vertical portion of the wall with reinforcement rods. The base is then backfilled to counteract 

forward pressure on the vertical portion of the wall. The cantilevered base is reinforced and is designed 

to prevent uplifting at the heel of the base, making the wall strong and stable. Local building codes, frost 

penetration levels and soil qualities determine the foundation and structural requirements of taller 

cantilevered walls. Reinforced concrete cantilevered walls sometimes have a batter. They can be faced 

with stone, brick, or simulated veneers. Their front faces can also be surfaced with a variety of textures. 

Reinforced Concrete Cantilevered Walls are built using forms. When the use of forms is not desired, 

Reinforced Concrete Block Cantilevered Walls are another option. Where foundation soils are poor, 

Earth Tieback Retaining Walls are another choice. These walls are counterbalanced not only by a large 

base but also by a series of horizontal bars or strips extending out perpendicularly from the vertical 

surface into the slope. The bars or strips, sometimes called ―deadmen‖ are made of wood, metal, or 

synthetic materials such as geotextiles. Once an earth tieback retaining wall is backfilled, the weight and 

friction of the fill against the horizontal members anchors the structure. 

Counterfort retaining wall 

When the height of the cantilever retaining wall is more than about 7m, it is economical to provide 
vertical bracing system known as counter forts. In this case, both base slab and face of wall span 
horizontally between the counter forts. 
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Counter fort retaining wall 

3. Flexible walls: there are two classes of flexible walls. 

A. Sheet pile walls and 
B. Diaphragm wall 
 

A. Sheet Pile Walls 
 

Sheet piles are generally made of steel or timber. The use of timber piles is generally limited to 
temporary sdtructures in which the depth of driving does not exceed 3m. for permanent 
structures and for depth of driving greater than 3m, steel piles are most suitable. Moreover, 
steel iles are relatively water tight and can be extracted if required and reused. However, the 
cost of sheet steel piles is generally more than that of timber piles. Reinforced cement concrete 
piles are generally used when these are to be jetted into fine sand or driven in very soft soils, 
such as peat. For tougher soils , the concrete piles generally break off. Based on its structural 
form and loading system, sheet pile walls can be classified into 2 types:(i)Cantilever Sheet Piles 
and(ii)Anchored Sheet Piles 

1. Cantilever sheet pile walls: 

 
 

 

 

 

 

  

Cantilever sheet pile wall 
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Cantilever sheet piles are further divide into two types: 

Free cantilever sheet pile 
It is a sheet pile subjected to a concentrated horizontal load at its top. There is no back fill above the 
dredge level. The free cantilever sheet pile derives its stability entirely from the lateral passive 
resistance of the soil below the dredge level into which it is driven. 

1.Cantilever Sheet Pile Wall with Backfill 
A cantilever sheet pile retains backfill at a higher level on one side. The stability is entirely from the 
lateral passive resistance of the soil into which the sheet pile is driven, like that of a free cantilever 
sheet pile. 

2. Anchored sheet pile walls 
 Anchored sheet pile walls are held above the driven depth by anchors provided ata suitable level. The 
anchors provided for the stability of the sheet pile , in addition to the lateral passive resistance of the 
soil into which the sheet piles are driven. The anchored sheet piles are also of two types. 

 
 
 
 

 

 

 

  

Anchored sheet pile wall 

Free earth support piles An anchored pile is said to have free earth support when the depth of 

embedment is small and the pile rotates at its bottom tip. Thus there is a point of contra flexure in the 

pile. 

Fixed earth support piles An anchored sheet pile has fixed earth support when the depth of 

embedment is large. The bottom tip of the pile is fixed against rotations. There is a change in the 

curvature of the pile, and hence, an inflection point occurs. 

Diaphragm Walls Diaphragm walls are commonly used in congested areas for retention systems and 

permanent foundation walls. They can be installed in close proximity to existing structures, with 

minimal loss of support to existing foundations. In addition, construction dewatering is not required, so 

there is no associated subsidence. Diaphragm walls have also been used as deep groundwater barriers 

through and under dams. 

Diaphragm walls are constructed by the slurry trench technique which was developed in Europe, and 

has been used in the United States since the l940's. The technique involves excavating a narrow trench 

that is kept full of an engineered fluid or slurry. The slurry exerts hydraulic pressure against the trench 

walls and acts as shoring to prevent collapse. Slurry trench excavations can be performed in all types of 



GEOTECHNICAL ENGINEERING-2 
 

By C.Thejaswini Veena Page 15 
 

soil, even below the ground water table. Cast in place; diaphragm walls are usually excavated under 

bentonite slurry. The construction sequence usually begins with the excavation of discontinuous primary 

panels. Stop-end pipes are placed vertically in each end of the primary panels, to form joints for 

adjacent secondary panels. Panels are usually 8 to 20 feet long, with widths varying from 2 to 5 feet. 

Once the excavation of a panel is complete, a steel reinforcement cage is placed in the center of the 

panel. Concrete is then poured in one continuous operation, through one or several tremie pipes that 

extend to the bottom of the trench. The tremie pipes are extracted as the concrete raises in the trench, 

however the discharge of the tremie pipe always remains embedded in the fresh concrete. The slurry, 

which is displaced by the concrete, is saved and reused for subsequent panel excavations. When the 

concrete sets, the end pipes are withdrawn. Similarly, secondary panels are constructed between the 

primary panels, and the process continues to create a continuous wall. The finished walls may cantilever 

or require anchors or props for lateral support. 

 

 

 

 

 

 

 

 

Construction Stages of a Diaphragm Wall using Slurry Trench Technique 

5. Special type of retainingwalls  

Gabion walls 

Gabion walls are constructed by stacking and tying wire cages filled with trap rock or native 
stone on top of one another. They can have a continuous batter (gently sloping) or be stepped 
back (terraced) with each successively higher course. 
This is a good application where the retaining wall needs to allow high amounts of water to pass 
through it, as in the case of riverbank stabilization. It is important to use a filter fabric with the 
gabion to keep adjacent soil from flowing into or through the cages along with the water. As 
relatively flexible structures, they are useful in situations where movement might be 
anticipated. Vegetation can be re-established around the gabions and can soften the visible 
edges allowing them to blend into the surrounding landscape. For local roads, they are a 
preferred low-cost retaining structure. 
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Gabion Wall 

Design Requirement for Gravity walls 
Gravity Retaining walls are designed to resist earth pressure by their weight. They are constructed of the 
mass, concrete, brick or stone masonry. Since these materials cannot resist appreciable tension, the 
design aims at preventing tension in the wall. The wall must be safe against sliding and overturning. Also 
the maximum pressure exerted on the foundation soil should exceed the safe bearing capacity of the 
soil. 
So before the actual design, the soil parameters that influence the earth pressure and the bearing 
capacity of the soil must be evaluated. These include the unit weight of the soil, the angle of the 
shearing resistance, the cohesion intercept and the angle of wall friction. Knowing these parameters, the 
lateral earth pressure and bearing capacity of the soil determined. 

Design Requirement for Gravity walls 
Gravity Retaining walls are designed to resist earth pressure by their weight. They are constructed of the 
mass, concrete, brick or stone masonry. Since these materials cannot resist appreciable tension, the 
design aims at preventing tension in the wall. The wall must be safe against sliding and overturning. Also 
the maximum pressure exerted on the foundation soil should exceed the safe bearing capacity of the 
soil. 
So before the actual design, the soil parameters that influence the earth pressure and the bearing 
capacity of the soil must be evaluated. These include the unit weight of the soil, the angle of the 
shearing resistance, the cohesion intercept and the angle of wall friction. Knowing these parameters, the 
lateral earth pressure and bearing capacity of the soil determined. 
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A typical trapezoidal section of a gravity retaining wall 

The forces acting on the wall per unit length are: 

 Active Earth pressure Pa 
 The weight of the wall Wc 
 The Resultant soil reaction R on the base. (or Resultant of weight Wc & Pa).Strike the base at 

point D. There is equal and opposite reaction R' at the base between the wall and the 
foundation. 

 Passive earth pressure acting on the lower portion of the face of the wall, which usually 
small and usually neglected for design purposes. The full mobilization of passive earth pressure 
not occurs at the time of failure so we not consider it. If we consider it then it shows resistance 
against instability. So if we ignore it then we will be in safer side. 
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First decide which theory we want to apply for calculating the active earth pressure. Normally we 
calculate earth pressure using Rankine's theory or Coulomb's Earth pressure theory. 
 
For using Rankine's theory, a vertical line AB is drawn through the heel point ( Fig  ). It is assumed that 
the Rankine active condition exist along the vertical line AB. While checking the stability, the weight of 
the soil (Wc) above the heel in the zone ABC should also be taken in to consideration, in addition to the 
Earth pressure (Pa) and weight of the wall (Wc). But Coulomb's theory gives directly the lateral pressure 
(Pa)on the back face of the wall, the forces to be considered only (Pa) (Coulomb) and the Weight of the 
wall(Wc). In this case, the weight of soil (Ws) is need not be considered. 
 
Once the forces acting on the wall have been determined, the Stability is checked using the procedure 
discussed in the proceeding section. For convenience, the section of the retaining wall is divided in to 
rectangles & triangles for the computation of the Weight and the determination of the line of action of 
the Weight. 
For a safe design, the following requirement must be satisfied. 
 

No Sliding 

Horizontal forces tend to slide the wall away from the fill. This tendency is resisted by friction at the 

base. 

 
 

 

 

 

  

μ= Coefficient of friction between the base of the wall and soil (= tanδ). 

ΣW= Sum of the all vertical forces i.e. vertical component of inclined active force. 

A minimum factor of safety of 1.5 against sliding is recommended. 

 

 


