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SYNOPSIS

UDC : 624.131.55 : 624. 15 : 624.042. 7 : 517. 544
APPROXIMATE THREE-DIMENSIONAL EFFECT ON
SOIL-EMBEDDED STRUCTURES INTERACTION
—Boundary element analysis of approximate three-dimensional
soil-structure interaction (Part 2)—

by Dr. SHOICHI NAKAI, Senior Research engineer of Ohsa-
ki Research Institute, Shimizu Construction Co., Ltd,
and NOBUO FUKUWA, Research engineer of Ohsaki Re-
search Institute, Shimizu Construction Co., Ltd, Mem-
bers of A. 1. ],

In this paper the effect of viscous dashpots introduced in two-dimensional representations on the response of
structures due to seismic waves is examined by the boundary element method. To clarify the mechanism of
approximate three-dimensional effect two embedded foundation system is analyzed.

First the boundary element formulation of the soil-structure interaction problem for the case of rigid founda-
tions embedded in an elastic soil is developed in conjunction with a substructure approach. It is worthy of note
that an appropriate approach has to be taken for the approximate three-dimensional analysis to obtain foundation
input motions and driving forces. Using the method two-dimensional and approximate three-dimensional analyses
of rigid foundations embedded in a soil are made and results are compared with three-dimensional ones obtained
by the boundary element method (Yoshida et al. 1986). Rigid foundations embedded in a finite soil layer under-
lain by a rigid rock are also analyzed to investigate the effect of soil layering. Results show that addig dashpots
gives a good estimation of three-dimensional effect as long as a single foundation is embedded in a half space
and that it gives excessive radiation damping for multiple foundation system and foundations embedded in a
layered soil,

In the latter part of this paper above mentioned approximate three-dimensional effect is investigated by con-
sidering a one-dimensional soil column supported by dashpots and also by analyzing the distribution of radiated
energy. It is clarified from one-dimensional analysis that adding dashpots tends to increase real parts of impe-
dance functions while imaginary parts remain almost unchanged. Comparing distribution patterns of radiated
energy clearly shows that the radiated energy is too rapidly absorbed by additional dashpots and that the exist-

ence of an adjacent foundation or a soil layer may be underestimated.




