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The schemes for solving soil-structure interaction problems by means of simplified two-
dimensional plane strain models are examined. For foundation without pile, the simplified three-
dimensional model proposed by Hwang, Lysmer and Berger is first shown to be ineffective in
representing the three-dimensional behaviour for the case of concentrated loads. Modification of
the model proposed by Hwang et al. is achieved by attaching side springs and dashpots to the plane
strain slice together with the adjustment of mass and damping to reproduce three-dimensional effects.
The concept underlying the formulation is to force the potential energy, the kinetic energy and the'
dissipation energy of the proposed model to be equivalent with those of the three-dimensional

continuum.

For pile foundations a simple soil-pile element is developed for investigation of pile effects.
Piles are treated as beam elements intrinsically embedded in the host plane strain soil elements without
introducing any additional physical nodes in the modeling. Assuming that no slip occurs between
the contact surfaces, the displacement fields of the piles can be expressed in terms of the host nodal
displacements. Following the standard finite element technique, the pile stiffness can be easily evaluated.
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