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: hydrostatic pressure and forces acting on slice
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slices in Bishop' s method
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Applicability identification of total stress and effeetive stress methods in
circular slide analysis
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Abstract Through analysis of assumptions of the total stress method and effective stress method it is shown that the total
stress method is an intuitive method on the basis of soil slice limit equilibrium. The water pressure on the slide surface is
taken into account and the lateral forces of slices are ignored in the Swedish slice method. Therefore the calculated
safety factor decreases significantly and the formula should be modified. In the effective stress method the water
pressure on each side including the slide surface is considered implicitly as buoyancy. Though it does not exactly match
the fundamental assumptions of the Swedish slice method compared with the total stress method the effective stress
method is more precise and convenient for obtaining safety factor based on which the analysis results of the effect of
seepage forces on slope stability is more reasonable with the flow-net method. When it comes to the Bishop’ s method
which considers the lateral forces of slices the effective stress method and total stress method are totally equivalent in
numerical calculation. Nevertheless the effective stress method is more convenient in the hydrostatic condition and the

total stress method is more convenient in the seepage condition.

Key words circular slide method total stress method effective stress method Swedish slice method Bishop’ s

method water pressure buoyancy





