
Retaining Wall

Design:
Overturning

Sliding



o The wall will be checked using a section that is 1-foot wide.



o …Look at the wall for a 1-foot section…

o Add the force from the soil on the wall

o Assume an equivalent fluid pressure…



o Assume the soil pressure acting on the wall as an equivalent fluid …

o The resulting pressure varies with the height of the wall

o The “Resultant Fluid Pressure” is equal to the area of the triangular 
pressure diagram.
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•Remember….

•We are using a section that is 1-foot wide.



o Resultant Fluid Pressure = (w)(H)(H)/2 = wH2/2 = Ph

o The Pressure acts @ H/3 above the toe …

o The Moment about the toe = (Ph)(H/3)

o This is called the Overturning Moment: MO

o The MO is Resisted by the Wall Weight: WW times its lever arm B/2

o The Moment of this Weight about the toe is called the 
Restoring Moment: MR

o The MR about the toe = (WW)(B/2)
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o Factor of Safety for Overturning: FSO

o FSo = MR / MO

o (Restoring Moment) / (Overturning Moment)



o Factor of Safety for Sliding: FSS

o Force Causing Wall to Slide

o Resultant Fluid Pressure: PH

o Force Resisting Wall Sliding

o Wall Weight: WW

o Coefficient of Friction between the Wall and the Soil: µ

o From IBC Table 1804.2

o Resisting Force: FR = (WW)(µ)

o FSS = FR / PH
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• The type of Wall affects:

• Cost

• Overturning Safety Factor

• Sliding Safety Factor


