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If the height of backfill material behind the cantilever sheet-pile exceeds 6m, using
anchored becomes more economical.
Anchored sheet pile walls minimize the depth of penetration required by sheet piles
and also reduce the cross-sectional area and weight of sheet piles needed for
construction. However. The tie rods and Anchors must be carefully design.
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The two basic method of designing anchored sheet pile walls :
(a). The free earth support method
(b). The fixed earth support method

Note that : D free earth < D fixed earth
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The intensity of the active pressure at a depth z = L1

The active pressure at a depth of z = L1 +L2

𝜎′1= g. 𝐿1. 𝐾𝑎

𝜎′2 =( g𝐿1 +g’𝐿2)𝐾𝑎

Below the dredge line, the net pressure will be

zero at z = L1 +L2 +L3, so:

at z = L1 +L2 +L3 +L4, the net pressure is given by :

Note that the slope of the line DEF is 1 vertical to g’(Kp-Ka)

horizontal



Free Earth Support Method for Penetrating of Sandy Soils

sipilUNIKOM 5

For equilibrium of the sheet pile, SFH = 0, And

SMO=0. Summing the forces in the horizontal

direction gives :

Taking the moment about point O’ gives :

Area of the pressure diagram ACDE- area EBF – F = 0

Where F = tension in the tie rod/unit length of the wall, or

or

Where P = Area of the pressure diagram ACDE

or
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Equation above may be solved by trial and

error to determine the theoretical depth, L4 :

Maximum moment (Mmax) will be subjected

occurs at a depth between depth z = L1 and z

= L1 +L2 . The depth z for zero shear and

hence maximum moment may be evaluated

from :
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Step by step procedure to obtaining the pressure diagram 
for a cantilever sheet pile wall penetrating a granular soil :

1. Calculate Ka and Kp

2. Calculate s’1 and s’2 (L1 and L2 will be given)

3. Calculate L3

4. Calculate P

5. Calculate ẑ ( the center of pressure for area 

ACDE, by taking moment about E)

6. Solve trial and error to determine L4 and F

7. Draw pressure distribution diagram

8. The theoretical depth of penetration is:

The theoretical  depth is increased about 30%

to 40% for actual construction, or
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The maximum theoretical moment to which the sheet pile wall be subjected

occurs at a depth between z = L1 and z = L1 +L2 . The depth z for zero shear

and hence maximum moment may be evaluated from :

Sometimes, the dredge line slopes at an 

angle B with respect to the horizontal :
Variation Kp:

Calculation of maximum bending moment:
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Rowe (1952, 1957) suggested a procedure for 

reducing the maximum design moment on the 

sheet-pile walls obtained from the free earth 

support method.

1. H’ = total height  of pile driven 

(i.e., L1 + L2 + Dactual)

2. Relative flexibility of pile:

3. Md = design Moment

4. Mmax = maximum theoretical moment

Moment Reduction for Anchored Sheet Pile
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1. Choose a sheet pile section (for among those given in table 14.1)

2. Find the modulus S of the selected section 

3. Determine the moment of inertia of the section.

4. Obtain H’ and calculate r.

5. Find log r .

6. Find the moment capacity of the pile section chosen (Md =sall S).

7. Determine Md / Mmax (Mmax is the maximum theoretical moment 

determined before)

8. Plot log r and Md / Mmax .

9. Repeat steps 1-8 for several sections. The points that fall above the 

curve are safe sections. The points that fall below the curve are 

unsafe sections. Note that the section chosen will have an Md < Mmax

The procedure for the use of the moment reduction diagram:



Free Earth Support Method for Penetrating of Sandy Soils

sipilUNIKOM 11



Free Earth Support Method for Penetrating of Sandy Soils

sipilUNIKOM 12

EXAMPLE

a. Determine the theoretical and actual depths of 

penetrations (Note Dactual =1.3 Dtheory).

b. Find the anchor force per unit length of the wall.

c. Determine the maximum moment, M max.

d. Use Rowe’s moment reduction technique to appropriate 

sheet-pile section. For the sheet pile,

use E= 207 x 103 MN/m2 and s all=172500 kN/m2)
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Part a : Determine the theoretical and actual depths of penetrations (Note Dactual =1.3 Dtheory).



Free Earth Support Method for Penetrating of Sandy Soils

sipilUNIKOM 14

Part a : continue

Part b : Find the anchor force per unit length of the wall.
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Part c : Determine the maximum moment, M max
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Part d : Use Rowe’s moment reduction technique to appropriate sheet-pile section. For the sheet pile,  

use E= 207 x 103 MN/m2 and s all=172500 kN/m2)
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The intensity of the active pressure

at a depth z = L1

The active pressure at a depth of z = L1 +L2

𝜎′1 = g. 𝐿1. 𝐾𝑎

𝜎′2 =( g𝐿1 +g’𝐿2)𝐾𝑎

The net pressure below the dredge line,

from z = L1 +L2 to z = L1 +L2 + D) is

For static equilibrium, the sum of the force

in the horizontal direction is :

𝜎′6 =4c - ( g𝐿1 +g’𝐿2)

𝑃1 − 𝜎′6 D = F
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Taking the moment about point O’ produces :

Simplification yield :

The maximum theoretical moment to which

the sheet pile wall be subjected occurs at a

depth between z = L1 and z = L1 +L2 . The

depth z for zero shear and hence maximum

moment may be evaluated from :

Calculation of maximum bending 
moment:
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Step by step procedure to obtaining the pressure diagram for 
a cantilever sheet pile wall penetrating a granular soil :

1. Calculate Ka and Kp

2. Calculate s’1 and s’2 (L1 and L2 will be given)

3. Calculate P1

4. Calculate ẑ ( the center of pressure for area 

ACDE, by taking moment about E)

5. Solve s’6 and F

6. Calculate D

7. Draw the pressure distribution diagram.

8. The theoretical  depth is increased about 30% 

to 40% for actual construction, or
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Moment Reduction for Anchored Sheet Pile

A moment reduction technique for anchored sheet 

piles penetrating into clay has also been developed 

by Rowe (1952, 1957).

1. The stability number is :

2. The non dimensional wall height is :

3. The flexibility number (r) is see on figure :

4. Md = design Moment

5. Mmax = maximum theoretical moment
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1. Obtain H’ and calculate a. Determine Sn

2. For the magnitudes of a and Sn obtained 

in Steps 1, determine Md / Mmax for various 

values of log r from this Figure and plot 

Md / Mmax against log r .

3. Follow Steps 1 through 9 as outlined for 

the case of moment reduction of sheet-

pile walls penetrating granular soil. (on 

page 9)

The procedure for the use 

of the moment reduction diagram:
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EXAMPLE
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EXAMPLE
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EXAMPLE
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EXAMPLE
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EXAMPLE



Free Earth Support Method for Penetrating of CLAY Soils

sipilUNIKOM 27

EXAMPLE


