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Analysis of transversely isotropic layered soils under an elastic rectangle plate
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Engineering of Ministry of Education, Tongji University, Shanghai 200092, China)

Abstract: Based on the continuity of vertical displacements and the smooth contact conditions between the transversely isotropic
layered soils and the elastic rectangular plate, the analytical solution of transversely isotropic soils under the elastic rectangular plate
can be obtained by using the uncoupled transfer matrix solutions for displacements and stresses of transversely isotropic layered soils.
Numerical calculation and analysis are carried out by the computer program. The numerical results show that the rigidity of the elastic
rectangular plate has a great influence on the vertical displacements under the rectangular plate and the normal stresses under the
center of the rectangular plate, and they decrease with the growth of the rigidity of the elastic plate. It is also shown that the
calculation results for the transversely isotropic layered soils are quite different from those for the homogeneously isotropic layered
soils under the same load, so it is necessary to adopt the transversely isotropic foundation model which is more accord with soil’s
properties in practical projects.
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Fig.1 Symmetric loaded elastic rectangular plate on
transversely isotropic layered soils
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Fig.2 Distribution of vertical displacement along
the depth of foundation
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Table 1 Parameters of soils

+J2  EJKP  E/kP i I G, kP JZE/m
1 6000 3000  0.35 0.25 4000 5.0
2 8000 16000  0.30 0.25 5400 5.0
3 9000 5000  0.35 0.25 8000 5.0
4

12000 12000 0.25 0.25 10000  80.0

4 &, AT FRSZ AT AR RO 25 1 [
P22 SR ML B A R E L, 5 B x AOBE T o) 5
FFEZAETR, AR EGBOR LR .

x/a

B4 ANFEIRIE & R A R x SCH S AR,
Fig.4 Vertical surface displacement factors /  along the
x-coordinate of layered soils for different values of rigidity &
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Fig.5 Vertical normal stress factors /, under the center
of the plate for different values of rigidity &
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Table 2 Parameters of soils

+J2 E/kPa v 5 /m
1 3000 0.25 5.0
2 16 000 0.25 5.0
3 5000 0.25 5.0
4 12 000 0.25 80.0
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Fig.6 Vertical surface displacement factors /, of
homogeneous and transversely isotropic layered soils
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Fig.7 Vertical normal stress factors /, of homogeneous
and transversely isotropic layered soils
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