
CHAPTER-IV-Analysis and Design of Retaining 

structure-Sheet Pile Wall



INTRODUCTION

❖Sheet pile walls are retaining walls constructed to retain 

earth, water or any other fill material.

❖Sheet piles may be of timber, reinforced concrete or steel.

Timber piling is used for short spans and to resist light

lateral loads. They are mostly used for temporary structures

such as braced sheeting in cuts.

❖If used in permanent structures above the water level, they

require preservative treatment and even then, their span of

life is relatively short.

❖Timber piles are not suitable for driving in soils consisting

of stones as the stones would dislodge the joints.

❖Timber sheet piles are joined to each other by tongue-and-

groove joints as indicated in Fig.



❖Reinforced concrete sheet piles are precast concrete

members, usually with a tongue-and groove joint.

Typical section of piles are shown in Fig.

❖These piles are relatively heavy and bulky.

❖They displace large volumes of solid during driving.

❖This large volume displacement of soil tends to increase

the driving resistance.

❖Steel sheet piles are available in the market in several

shapes. Some of the typical pile sections are shown in

Fig.





SHEET PILE WALLS ARE GENERALLY USED FOR 

THE FOLLOWING:

1. Water front structures, for example, in building wharfs,

quays, and piers

2. Building diversion dams, such as cofferdams

3. River bank protection

4. Retaining the sides of cuts made in earth



Steel piles possess several advantages over the other types.

Some of the important advantages are:

1. They are resistant to high driving stresses as developed in

hard or rocky material

2. They are lighter in section

3. They may be used several times

4. They can be used either below or above water and possess

longer life

5. Suitable joints which do not deform during driving can be

provided to have a continuous wall

6. The pile length can be increased either by welding or

bolting



Steel sheet piles may conveniently be used in several civil 

engineering works. They may be used as:

1. Cantilever sheet piles

2. Anchored bulkheads

3. Braced sheeting in cuts

4. Single cell cofferdams

5. Cellular cofferdams, circular type

6. Cellular cofferdams (diaphragm)





FREE CANTILEVER SHEET PILE WALLS

❖When the height of earth to be retained by sheet piling is

small, the piling acts as a cantilever.

❖The forces acting on sheet pile walls include:

1. The active earth pressure on the back of the wall which tries

to push the wall away from the backfill.

2. The passive pressure in front of the wall below the dredge

line. The passive pressure resists the movements of the wall.



Example illustrating earth pressure on cantilever sheet 

piling



❖The active and passive pressure distributions on the wall are

assumed hydrostatic.

❖In the design of the wall, although the Coulomb approach

considering wall friction tends to be more realistic, the

Rankine approach is normally used.

❖The pressure due to water may be neglected if the water

levels on both sides of the wall are the same.

❖If the difference in level is considerable, the effect of the

difference on the pressure will have to be considered.

❖Effective unit weights of soil should be considered in

computing the active and passive pressures.



DEPTH OF EMBEDMENT OF CANTILEVER WALLS 

IN SANDY SOILS

Case 1: With Water Table at Great Depth

❖The active pressure acting on the back of the wall tries to

move the wall away from the backfill.

❖If the depth of embedment is adequate the wall rotates about

a point O' situated above the bottom of the wall as shown in

Fig. (a).

❖The types of pressure that act on the wall when rotation is

likely to take place about O' are:

1. Active earth pressure at the back of wall from the surface of

the backfill down to the point of rotation, O'. The pressure is

designated as Pal.



2. Passive earth pressure in front of the wall from the point of 

rotation O' to the dredge line. This pressure is designated as 

PP1 .

3. Active earth pressure in front of the wall from the point of 

rotation to the bottom of the wall. This pressure is 

designated as Pa2. 

4. Passive earth pressure at the back of wall from the point of 

rotation O' to the bottom of the wall. This pressure is 

designated as P p2



The various notations used are:













Case 2: With Water Table Within the Backfill

In this case the soil above the water table has an effective unit

weight ᵞ and a saturated unit weight ᵞsat below the water

table. The submerged unit weight is




























