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Refined model for analysis of plates on elastic foundations

WANG Chun-ling, HUANG Yi
(School of Science, Xi’ an University of Architecture & Technology, Xi’ an 710055, China)

Abstract: Combined the integral representations for displacements of semi-infinite elastic foundation subjected to arbitrary vertical
dead load with the bending analytic solution of an elastic rectangle plate with four free edges rested on semi-infinite elastic
foundation to develop an efficient calculating technique used to resolve the foundation displacements. Based on carrying on a great
quantity of numerical calculation analysis of some instances, the displacement distributed regularities are given for the foundation
beneath the plate with four free edges rested on semi-infinite elastic foundation along the foundation depth. Based on the distributed
disciplinarians of foundations’ horizontal displacement and vertical displacement, proposed the assumptions that the foundations’
displacements change according to the specified functional relation along the depth. Considered horizontal displacement of the
foundation beneath the plate, utilized the plate and foundation system’s principle of minimum potential energy, operated by means of
the variational principles, and gave out the refined model for plates on elastic foundations. This model is reduced to double-parameter
model under not considering the foundations’ horizontal displacement beneath the plate. The approximate boundary conditions of
plates on this refined model of foundations are given.
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Table 1 The ratios of horizontal and vertical
displacements at upper surface of the foundation
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Table 2 Tabulation of three parameters values for plate with uniformly distributed load
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alb v D/kN-m A/ MPa 1/ MPa a p y
1.0 0.167 23523 49 12.25 -10.236 2.152 4 0.522 4
1.0 0.167 188 180 200 200 -4.126 8 22240 0.604 0
1.5 0.15 20 460 49 12.25 -9.032 4 1.902 8 0.4372
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Table 3 Tabulation of three parameters values for concentrated load at plate center
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