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Abstract: The finite element software ABAQUS is used to establish a three-dimensional load-structure
model to analyze the influence of supporting pile depth, supporting pile spacing, diaphram wall stiffness,
column spacing on the stress and deformation of the structure under the supporting pile retaining system
and the diaphram wall retaining system. The results show that the internal force and displacement of the
main structure decrease with the increase of the depth of the retaining piles in a certain range, it has little
impact when it goes beyond this range. With the increase of supporting pile spacing, the horizontal
displacement of the structure increases, but the magnitude of the increase decreases, and finally tends to

be stable.

displacement of the main structure and reduce the equivalent stress of the main structural member of the

The increase of the stiffness of the diaphram wall can effectively reduce the lateral

main structure. The decrease of column spacing can effectively reduce the vertical displacement of the

bottom plate and the maximum stress of the column.
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Fig.1 Single-column two-span structure of a

metro station and model
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Table 1 Section size of component
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Fig.2 Monitoring points for displacement and

stress in the model
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Table 2 Displacement difference value of components

under different embedded ratio mm
5iH e
0.30 0.35 0.40 0.45 0.50 0.55 0.60
TRAMIER 2% —  -0.33 -0.30 -0. 14 -0.10 -0.06 0
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Fig. 4 Maximum principal stress of components with

different pile distance coefficients
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Fig.5 Maximum displacement values of components

with different pile distance coefficients
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Fig. 6 Variation of displacement and stress of

components at different stiffness
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Table 3 Relationship of stiffness ratio, diaphram

wall thickness, lining wall thickness
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6 1.0 1.0 1.0
7 1.2 0.4 27.0
8 1.2 0.8 3.4
9 1.2 1.0 1.7
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Table 4 Maximum lateral displacement table for

components with different stiffness ratios
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Fig.7 Maximum equivalent stress change of components
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