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Sheet pile walls are thin structural elements driven next to each other. They
may be made up of

✓ Wood (timber)
✓ Reinforced concrete
✓ Precast concrete sheet piles

✓ Steel

✓ Aluminum sheet piles are also marketed. 

Connected or semi-connected sheet piles are often used to build 

continuous walls for waterfront structures that range from small 

waterfront pleasure boat launching facilities to large dock facilities (Das, 

2011) .
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Steel Sheet Piles







Use of Sheet Pile Walls

A. Permanent  Structures (Water-front structures, Retaining structures, 

Slope Stabilization, Against scouring)

B. Temporary Structures (For excavation support)

Slope Stabilization

Water-front structures





Types of Sheet Pile Walls



Sheet piles walls are classified with respect to their purpose of use in practice:
D=sheet pile penetration depth
H=Height of sheet pile

Cantilever sheet pile walls:
• Cantilever sheet pile walls are usually recommended for

walls of moderate height about 6 m or less, measured above 

the dredge line.

• In such walls, the sheet piles act as a wide cantilever beam 

above the dredge line. 

The basic principles for estimating net lateral pressure distribution on a cantilever 

sheet-pile wall can be explained with the aid of Figure 9.7.

Cantilever sheet pile walls



The figure shows the nature of lateral yielding of a cantilever wall penetrating a

sand layer below the dredge line.

• The wall rotates about point O (Figure 9.7a). Because the hydrostatic

pressures at any depth from both sides of the wall will cancel each other, we

consider only the effective lateral soil pressures.

• In zone A, the lateral pressure is just the active pressure from the land side.

In zone B, because of the nature of yielding of the wall, there will be active

pressure from the land side and passive pressure from the water side.

• The condition is reversed in zone C—that is, below the point of rotation, O.

• The net actual pressure distribution on the wall is like that shown in Figure

9.7b.



Design steps in sheet pile walls

1. Determination of lateral earth pressures acting on the wall

2. Stability checks considering equilibrium of total lateral forces and moment

of the forces

3. Determination of depth of penetration

4. Calculation of maximum bending moment value

5. The necessary profile of the sheet piling is then sized according to the

allowable flexural stress of the sheet pile material,



The depth of penetration for cantilever type retaining walls can be selected with respect to 
SPT-N value and Relative density as given in the below table.

SPT- N Relative density Penetration
Depth

0-4 Very Loose 2.0H
5-10 Loose 1.5H

11-30 Medium Dense 1.25H
31-50 Dense 1.0H
>50 Very Dense 0.75H



Simplified solution for Cantilever type Sheet pile walls 

penetrating Sandy Soils 

The portion below the rotation point is neglected and represented by a resultant force R; 
For the stability of the wall, the principles of statics can now be applied

∑FH=0

Sum of moment of the forces per unit length of wall about point O
∑MO=0 
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The value of R can be found  with ∑FH=0



The actual depth of penetration is increased by about 20 to 30%.
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In simplified solutions: 



Cantilever type Sheet pile walls penetrating 
Clayey Soils

At times, cantilever sheet piles must be driven into a clay layer possessing an 

undrained cohesion The net pressure diagram will be as shown in Figure 9.12.



Cantilever type Sheet pile walls penetrating 
Clayey Soils

For design purposes, the simplified version shown in the below figure 

may be used.



Simplified solution for sheet piles 

penetrating clay

The portion below the rotation point is neglected and represented by a resultant force R;
For the stability of the wall, the principles of statics can now be applied

∑FH=0
Sum of moment of the forces per unit length of wall about point O
∑MO=0 
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Fixed Earth-Support Method for 

Penetration into Sandy Soil



Example





Free Earth Support Method for Penetration of 

Clay







Prestressed anchors
Sections 9.9 through 9.15 gave an analysis of anchored sheet-pile walls and 

discussed how to obtain the force F per unit length of the sheet-pile wall that 

has to be sustained by the anchors. The current section covers in more detail 

the various types of anchor generally used and the procedures for evaluating 

their ultimate holding capacities.

The general types of anchor used in sheet-pile walls are as follows:

1. Anchor plates and beams (deadman)

2. Tie backs

3. Vertical anchor piles

4. Anchor beams supported by batter (compression and tension) piles



Figure 9.37 Various types of 

anchoring for sheet-pile walls: 

(a) anchor plate or beam; (b) 

tieback; (c) vertical anchor pile; 

(d) anchor beam with batter 

piles



Example-1
For the sheet pile wall penetrating sandy soil
Determine the theoretical depth of embedment, D?
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The above equation will be solved for Do by trial and error 
method:
Do = 3.7 m. 

eşitliği elde edilir. 

D = 1.2 Do =  1.2 x 3.7 =  4.44 m  

Sum moment of the forces per unit length 

of wall about point A =0

The actual depth of penetration is increased by about 

20 to 30%.



Örnek-2
Şekilde verilen serbest zemin mesnetli ankrajlı palplanşta; 
a) Güvenli çakma derinliğini bulunuz
b) Ankraj kuvvetini hesaplayınız
• Çözüm için önce palplanşa gelen zemin itkisinin 

belirlenmesi gerekir. 
• Bunun için şekilde verilen gerilme dağılışından 

yararlanılabilir.  Sistemin çözümü için Pa1, Pa2, Pa3 ve Pp

kuvvetlerinin belirlenmesi ve A noktasına göre moment 
alınması gerekmektedir.
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Örnek-2 devamı
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Güvenli çakma derinliğini bulmak için bulunan çakma derinliği % 20 – 40 oranında artırılır. 

Buna göre ;  

Dgüv = 1.2 x D = 2.04 m olarak bulunur.

Ankraj kuvvetinin belirlenmesi için yatay denge eşitliğinden yararlanılır.

Moment denge eşitliğinden
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Örnek-3 
Şekilde verilen ankrajlı tutulu zemin mesnetli palplanş
duvarın güvenli çakma derinliğini hesaplayınız.
• Çözüm için önce palplanşa gelen zemin itkisinin 

belirlenmesi gerekir. 
• Bunun için aşağıdaki şekilde verilen gerilme 

dağılışından yararlanılabilir. Gerilme dağılışı 
incelenirse yazılabilecek iki denge eşitliğine karşın üç 
bilinmeyen (T, C, Do ) olduğu görülür. 

• Bu durumda sistemi çözebilmek için sistemin dönme 
noktasından kesilmesi gerekir.

3
2

30
45²tgK

33.0
2

30
45²tgK

m9.09x1.0H1.0y

p

a

=







+=

=







−=

===



Örnek-3 devamı
Önce hesapta kullanılacak kuvvetleri 
belirleyelim.

Dönme noktasına kadarki kesimde Tüm ankraj derinliği boyunca
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Örnek-3 devamı

 = 0için        sistem   Tüm BM
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Denklemi elde edilir.
Görüldüğü gibi bu eşitlik  Do’a bağlı üçüncü derecedendir. 
Çözüm için deneme yanılma yönteminden yararlanılır.  Çözümden;
Do = 0.9 m olarak bulunur.  Buradan çakma derinliği;
D = 1.2 x Do = 1.2 x 0.9 = 1.08 m,  güvenli çakma derinliği ise ;
Dgüv = 1.2 x D = 1.08 x 1.2 = 1.3 m olarak bulunur.

Tüm sistem



Örnek-4

Kum zeminde konsol olarak 
inşa edilen palplanş perdenin 
güvenli çakma derinliğini 
belirleyiniz. 



Örnek-5

Kum zeminde serbest mesnetli ankrajlı olarak  
inşa edilen palplanş perdenin güvenli çakma 
derinliğini belirleyiniz. 


