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A BEM for Interaction between Layered
Foundations and an Elastic Thin Plate
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Abstract: The kernel functions of the boundary integral equations for thin plate were determined by the
fundamental solutions for an infinite thin plate. By the discretization of the plate interior and boundary as
well as the assumption of the distribution states of plate nodes and foundation reaction forces, the BEM e-
quations of the plate can be established. Meanwhile, based on the analytical layer element solutions for
layered foundations, the flexibility matrix of the foundation was obtained by a two-dimensioned Guass-
Legendre quadrature. Taking into account the compatible conditions of the displacements at the soils-plate
interface, the global BEM equations for the interaction problem between the layered foundation and the
thin plate were then established. The solutions for the problem were further obtained by solving the global
BEM equations. The accuracy of the present method was verified by comparing existing solutions with the
numerical results obtained from the corresponding FORTRAN program in this study. It is observed from
numerical examples that when a square thin plate is placed on a foundation, the settlement difference be-

tween the two lines perpendicular to y or x coordinate decreases as they approach the center of the plate,
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and the difference decreases with the decrease of the plate-soil stiffness ratio. Furthermore, the settlement

discrepancy between the plate center and the midpoint of the long side is unapparent with the increasing

length-width ratio, and the similar variation trend can be found between the midpoint of the wide side and

angular point.
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Fig. 1 The diagram of the BEM for a thin plate
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Fig.2 The draft of the interaction between
layered soils and a thin plate
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Fig. 3 The elements and nodes of an elastic thin plate
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Fig. 4 The comparison of vertical displacements
of the boundary of a square foundation thin plate

3.2 R-ERIELLR NG

ARG 5 2 2 8]y TR AR E 1A far 24
TR B B AT O NI 4 B ). b 5 18 L AR
T RIEEHE X R K = 4E,(1 — )R /[3E.(1 —
v by 1 s N E M A B R : I = Ecw/[pb, (1
— D) ARG A )ZE R B Ry 2500, R B A ), )
LAt K=0.05 F1 K=0. 01 W5 R & T A /4 1% 1a]
PLF A N . Ry 7 R AR L B b A DA R R B e
6 Frn , AR AN [ 2R B i B R h £k an &1 7 Fr .
B 7 ATAL R AR L EE Ty A AR 2
SRERBIIN PR B 2= o L BE B 2= b K A /b 1



124 UL PEEZ TS Eay

2017 4F

BBL/)N.

A5 sk ke EAR

Fig.5 A square thin plate on an elastic half-space
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Fig. 8 A rectangular plate on three-layered soils
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