
Cantilever Sheet pile wall in Sand 

Methods of construction 

construction methods generally can be divided into two categories:- 

1. Backfilled structure 

The sequence of construction for a backfilled structure is as follows ( Figure 1): 

 Step 1. Dredge the in situ soil in front and back of the proposed structure.  

 Step 2. Drive the sheet piles. 

 Step 3. Backfill up to the level of the anchor, and place the anchor system. 

 Step 4. Backfill up to the top of the wall. 

 
Fig.1 Sequence of construction for backfilled structures 

2. Dredged structure 

 

Fig.2  Sequence of construction for Dredged structures  



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 Fig.3. 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 (Fig.3a). 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 Fig.1b. However, for design purposes, Fig.1c shows a 

simplified version. 

 

Fig.7 Cantilever sheet pile penetrating sand 

Cantilever  sheet  piling  penetrating sandy soil 

To develop the relationships for the proper depth of embedment of sheet piles driven into a 

granular soil, examine Fig.4a The soil retained by the sheet piling above the dredge line also is sand. 

The water table is at a depth below the top of the wall. 



 

Fig.4 Cantilever sheet pile penetrating sand: (a) variation of net pressure diagram; (b) variation of 

moment 

Let the effective angle of friction of the sand be  . The intensity of the active pressure at a depth 

     is :- 
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Where  
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Similarly, the active pressure at a depth            (i.e., at the level of the dredge line) is :- 

                                                          (2) 

Note that, at the level of the dredge line, the hydrostatic pressures from both sides of the wall are 

the same magnitude and cancel each other. To determine the net lateral pressure below the dredge 

line up to the point of rotation, O, as shown in Fig.1a, an engineer has to consider the passive 

pressure acting from the left side (the water side) toward the right side (the land side) of the wall 

and also the active pressure acting from the right side toward the left side of the wall. For such 

cases, ignoring the hydrostatic pressure from both sides of the wall, the active pressure at depth z is  

                                                  (3) 

Also, the passive pressure at depth z is 

                                                                   (4) 



Where    is Rankine passive pressure Coefficient             
 

 
 . Combining Eqs. (3) and (4) 

yields the net lateral pressure, namely, 
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. The net pressure, equals zero at a depth    below the dredge line, so  
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And HB                           (7) 

At the bottom of the sheet pile, passive pressure   , acts from the right toward the left side, and active 

pressure acts from the left toward the right side of the sheet pile, so, at  

       

                    

         

 



 

 

 

 

 

Combining Eqs. (7), (8), (9), and (10) and simplifying them further, we obtain the following fourth-degree 

equation in terms of    
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Step by step procedure for obtaining  the pressure diagram 

Based on the preceding theory, a step-by-step procedure for obtaining the pressure diagram for a cantilever 

sheet pile wall penetrating a granular soil is as follows:  

Step 1. Calculate    and    

 Step 2. Calculate    [Eq. 1] and    [Eq. 2]. (Note:   and    will be given.)  



Step 3. Calculate [Eq. 6].  
Step 4. Calculate P.  

Step 5. Calculate   (i.e., the center of pressure for the area ACDE) by taking the moment about E.  
Step 6. Calculate   .  
Step 7. Calculate A1, A2, A3, A4.  
Step 8. Solve [Eq. 11) by trial and error to determine  
Step 9. Calculate    [Eq.8].  
Step 10. Calculate    [Eq.7]. 
 Step 11. Obtain   from [Eq.10].  
Step 12. Draw a pressure distribution diagram like the one shown in Figure 4a.  
Step 13. Obtain the theoretical depth of penetration as       
 
The actual depth of penetration is increased by about 20 to 30%. Note that some designers prefer to use a 

factor of safety on the passive earth pressure coefficient at the beginning. In that case, in Step 1, 

Calculations of max bending moment 

The nature of the variation of the moment diagram for a cantilever sheet pile wall is shown in Fig.4b. The 

maximum moment will occur between points E and   Obtaining the maximum moment (    )per unit 

length of the wall requires determining the point of zero shear. For a new axis (with origin at point E) for zero 

shear. 

 

 

Once the point of zero shear force is determined (   point in Fig.4a), the magnitude of the maximum 

moment can be obtained as 

 

 

The necessary profile of the sheet piling is then sized according to the allowable flexural stress of the sheet 

pile material, or 

  
    

    
 

where  

S: is section modulus of the sheet pile required per unit length of the structure. 

     : is Allowable flexural stress of steel. 



 

 

 



 

 

  
   

 
 

         
    

 
,                   , Thickness of the sheet pile 



Let there is no water table, repeat the solution of the preceding Ex.                         
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Steel design 
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