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Abstract

For the settlement problem of the overlying multi-layer soil caused by the water level drawdown
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in the confined layer, a two-dimensional seepage consolidation mathematical model of the mul-
ti-layer aquitard considering the viscoelasticity of the soil skeleton is proposed in combination
with the two-dimensional consolidation equation, the Merchant rheological model and the boun-
dary condition of water level change. For this model, the analytical solution of the problem in the
Fourier Laplace transform domain is derived from the Fourier Laplace transform, and the real so-
lution of the problem in the time domain is obtained using the Stehfest numerical inversion me-
thod. On this basis, the consolidation degree and settlement of multi-layer aquitard given in this
paper are compared with the existing one-dimensional analytical solution and two-dimensional
finite element numerical solution, and the correctness of this method is verified. The influence of
viscosity, stiffness ratio and amplitude of the water level drawdown on consolidation process is
studied through further analysis of several examples.
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Figure 1. Layered aquitard model under water level change
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Figure 2. The mth rheological model of aquitard layer
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Table 1. Calculation parameters for aquitard layer
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Figure 3. Comparison with one-dimensional solution
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Table 2. Parameter values for Viscosity Coefficient of aquitard Layers
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Figure 4. Comparison of consolidation degree under the
change of viscosity coefficient
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Figure 5. Comparison of consolidation degree under the
change of stiffness ratio
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Table 3. Parameter values for stiffness ratio

= 3. RIBELEE

b b b

1 10 50

5.3. 7 EKGIEALIERE X BS54 RER N

N TR FEARRE T B JRE T 5538 7K I ] 25 IR 5oL, et SRR R4 R s 2 PR RN R A, BT
DL 4, HRSHIRS = WIRIES G HASOTRENAFHKE T RUIREE T 5, 4R 6.
ATLLEH, MKALFERE 8 m 3G KA 14 m I, 593 /KZH B HTTRMER KT 0.24 m, [H45 58 B A AR
JSESENT, T B RS J2 7K AT A R B8 1 1 R 1 8 559378 7K 2 1) i 4 0 o % [ 4 A 248 56 L RO I T

Table 4. Variant values for confined groundwater drawdown
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Figure 6. Subsidence development under different drawdown
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