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Different mechanical modes of diaphragm wall joints for foundation pit of
subway station in Changzhou
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Abstract: For the design of diaphragm wall of Changzhou metro line No. 1 of foundation pit project at Huaide Station, the
horizontal displacement response to different mechanical joint modes and the influences of the joint types on the stress of
diaphragm wall and support system are studied through ABAQUS simulation. The results show that the maximum horizontal
displacement of the joint is most likely to happen at the upper part of excavation surface of foundation pit, leading to a better
guidance to prevent the joints from over-large deformation and large-area seepage. Compared with the relative flexible joint,
the rigid joint is more compatible with diaphragm wall, and it can increase resistance of retaining structures to resist

deformation and to reduce stress of the support system and increase stability of retaining structures. The results can be as

reference for choosing the right joint mode for foundation pit project of subway station in Changzhou.
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Fig. 1 Cross-plate joint
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Fig. 2 Numerical model for diaphragm wall and joint
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Fig. 3 Sketch map of excavation and support
x 1 RBEGERBHR
Table 1 Parameters of model construction

HE PR AR

ERATm s AL
Hi R &S5 2500 35000 0.2
+ sk 7850 20000 0.3

N 7900 200000 0.3
VREE S 2500 30000 0.2

R2 thSHE
Table 2 Mechanical parameters of soil layers

+TEHHR . A M K AR
/(g'em”)

OHE+~ 1.91 0.101 0.567 0.009 0.31

@, %+ 2.01 0.128 0.693 0.012 0.31
C)‘§5F?*%j:9€ 1.94 0.076 1.200 0.007 0.26

AL

®, b 1.97 0.072 1.200 0.006 0.24
@ Bk - 1.90 0.086 1.157 0.008 0.25
()3§5F?*%j:9€ 1.88 0.082 1.157 0.007 0.24

AL
®, FiFik 1.89 0.086 1.243 0.008 0.25

®, b 1.90 0.081 1.243 0.008 0.24
ONW/iE- T3 1.97 0.091 0.526 0.009 0.24
Ol 1.97 0.107 0.567 0.010 0.32

OF = 2.03 0.123 0.607 0.012 0.31
O, ¥z - 1.98 0.098 0.558 0.009 0.32
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Fig. 4 Comparison between simulation results and measured data
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Fig. 5 Horizontal displacements of joints during excavation
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Fig. 6 Diagram of joints
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Fig. 7 Horizontal displacements of different joints during
excavation
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Fig. 8 Horizontal displacements of diaphragm wall with

cross-plate joints
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Fig. 9 Horizontal displacements of diaphragm wall with steel
joints
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Fig. 10 Horizontal displacements of diaphragm wall with circular

fore shaft pipe joints
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Fig. 11 Comparison of horizontal displacements of diaphragm wall
with different joint types
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