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Abstract

In this paper, a finite element analysis procedure is proposed for the incremental multi-step
excavations in a fluid-saturated porous medium such as saturated soil ground. As the basis of
derivation, Biot’s equation was used. The proposed procedure was applied to some one- and two-
dimensional problems under incremental excavations., Unsaturated cases as well as saturated cases
were considered for comparison. Through numerical tests, the effects of permeability and excavation
speed on the deformation history was investigated. Results showed that pore pressure built up
during incremental excavation has a significant effect on the deformation and stresses of solid
skeleton and validated the use of the present procedure for the analysis of multi-step excavations
in fluid-saturated media such as in saturated shallow ground.
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