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Approximate solution for deformation problems of transversely isotropic
multi-layered soils
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Abstract: This study starts with the fundamental elastic equations for transversely isotropic plane problems by dividing the soil
strata into a multi-layered finite region and an infinite region using the extended Rayleigh-Ritz method. Each layer of soil mass
is treated as a block, and a function is constructed. The stationary values of the function are sought via the variation method in
accordance with the principle of minimum potential. Boundary conditions are considered to seek the approximate solution. The
solving process adopts higher-order polynomials and the transformation of infinite coordinates, achieving high accurate
description of infinity boundary and overcoming the weakness of blindly truncating the infinity structures by the traditional
finite element methods. A Mathematical computation program is compiled based on the formula and the solution to the plane
strain problems of layered foundation under asymmetric loading is obtained. The sensitivity of the transversely isotropic
parameters and layered properties to the deformation of the multi-layered soils is analyzed. Finally, it is applied to the
calculation of ground deformation caused by the construction of a diaphragm wall. The research shows that the proposed program
can quickly and easily calculate the ground deformation during slurry trench excavation, and is of engineering significance.
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Fig. 1 Schematic drawing of transversely isotropic strata
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Fig. 4 Computational model
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Fig. 5 Comparison of horizontal displacement
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Fig. 6 Comparison of vertical displacements

%

MIDASHEf#
o R

3 SHBURMSR

A1 B3R 7 BT AT, RO % 1] [R] 1 bt 25 ) 1
FEEn=E/E, m=G,/G,, t=v, /v, SR
WS E A ST ARG R A K. DR 5 —A
TR TR KA f B R R 45 R 3 RO %19 7]
ERIE R AP
3.1 HEUEEEMESHAIFIN

AR RS) Sl S AR RIS, BB S o%
P£N: Ei=20MPa, v,=0.25, G,=8 MPa, E,=10 MPa,
v,=03. A HIE m=1, 2, 3 B G;=8, 4, 2.6 MPa. il
HERWK T, 8.

m BN, MZRIR AR BT WO, EL 7
AT LAE LR R AR BEE m RS0 T 2 1
o B8 B, BiE m FIHGIN, HRAK AR A
BTG

teAh, Gl bext e, LAARMPIREEE o ¢
IR T IZHE K, ABJEREE n ¢ (OB R, DibEE
ZHE 2B WIRGS, M HE S R RE KPR
¢ BTG N, AHA RO n, X AR IR T
N

—a—m=1
—e—m=2
—A— m=3

E7 S m N EEBIFIT

Fig. 7 Influences of m on vertical displacement
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Fig. 8 Influences of m on horizontal displacement
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Fig. 9 Horizontal displacements of various cases
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