
Cantilever sheet pile wall in clay 

At times, cantilever sheet piles must be driven into a clay layer possessing an undrained 
cohesion The net pressure diagram will be somewhat different. Fig.1 shows a cantilever sheet-
pile wall driven into clay with a backfill of granular soil above the level of the dredge line. The 
water table is at a depth    below the top of the wall. As before the intensity of the net 
pressures   and   the diagram for pressure distribution above the level of the dredge line can 
be drawn. The diagram for net pressure distribution below the dredge line can now be 
determined as follows. 
 

 
Fig.1 

At any depth greater        than for     the Rankine active earth-pressure coefficient 
     Similarly, for     the Rankine passive earth-pressure coefficient       Thus, the 

active pressure, from right to left is 
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Similarly, the passive pressure from left to right may be expressed as 
 

                    
Thus the net pressure is: 
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At the bottom of the sheet pile, the passive pressure from right to left is 
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Hence, the net pressure is 
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For equilibrium analysis,∑     that is, the area of the pressure diagram ACDE minus the area 
of EFIB plus the area of GIH = 0 or 
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where         of the pressure diagram ACDE. Simplifying the preceding 
equation produces 
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Now, taking the moment about point B, ∑      yields 
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Combining (1) and (2) yields 
 
 
                                                                                                                                 (3) 
 

 

 

Eq.3 may be solved to obtain D, the theoretical depth of penetration of the clay 
layer by the sheet pile. 
 
Step-by-Step Procedure for Obtaining the Pressure Diagram 
Step 1. Calculate   for the granular soil (backfill). 
Step 2. Obtain          and  
Step 3. Calculate P1 and Ź 
Step 4. obtain the theoretical value of D. 
Step 5. Calculate L4 
Step 6. Calculate   and     



Step 7. Draw the pressure distribution diagram as shown in Figure 9.1 
Step 8. The actual depth of penetration is 

 

                                
 
Maximum bending moment 
 
According to Fig.1 the maximum bending moment (zero shear) is occurred 

between                 . Using new coordinate system   (with   = 0 
at the dredge line ) for zero shear gives 
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