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ABSTRACT

In this paper, behaviour of underground structural systems due to excavation and change of
groundwater level is analyzed using finite elements. Equilibrium equations based on the effective
pressure theory and transient flow equations considering the groundwater level are derived.
Integration equations are derived using Galerkin’s approximation and time dependent analysis is
employed to compute groundwater level change and pore pressures. This computed pore pressures
are employed in equilibrium equations and then finally displacements and stresses are computed.

The developed program is applied to analyze the behaviour of ground excavation below the
groundwater level. The program is also applied to multi-step excavation at the same model.
The results show that the displacements of the ground surface are much influenced by the
change of the groundwater level. Therefore, it is concluded that the change of the groundwater
level should be considered in order to analyze the behaviour of the underground structural
systems accurately
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