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Numerical Simulation of Vertical Bearing Capacity of
Closed Underground Diaphragm Wall

ZHANG Bo', CHEN Xiao-dong’

(1. Gansu Investigation Institute of Hydrogeology and Engineering Geology, Lanzhou 730020, Gansu, China;
2. CCCC Highway Consultants Company Limited, Beijing 100088, China)

Abstract Based on the indoor test of model the differences of vertical bearing capacity of closed and single
underground diaphragm walls were discussed, the software FLAC-3D was used in numerical simulation in order
to supply the indoor test of model, the influences of deformation modulus, density, chesion and internal
frictional angle on vertical bearing capacity of closed underground diaphragm walls were studied. The result
showed that the mechanism of outside friction resistance in closed and single underground diaphragm walls were
mostly the same, but the mechanism of inside friction resistance in closed underground diaphragm wall was more
complex because of the existence of core; closed and single underground diaphragm walls could be considered as
end support friction type; vertical displacement and wall axial force deceased significantly with the increase of
deformation modulus in soil around the wall; the influence of density on sedimentation of closed underground
diaphragm wall was not significant; effect of cohesion on lateral friction drag was controlled by relative
displacement between the soils of underground diaphragm wall; internal frictional angle had considerable influence
on the vertical bearing capacity of underground diaphragm wall only when the sedimentation of underground
diaphragm wall was more than 20 mm.
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Fig 2 Layout of Model
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Fig. 1 Closed Underground Diaphragm Wall
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Tab. 1 Parameters of Physical Mechanics in
' Numerical Simulation Model
2.1 / / / / /
' FLAC-3D . , (100 kg " m3) MPa MPa kPa Q)
1.5 18.52 7.58 60 30
2.5 15. 01 12. 85
2.5 15.01 12. 85
[13-14]
3
, , FLAC-3D (ED. ). (e
@®
, 3.1
[13,15-18]. . E 10.15.30 M Pa,
2.2 (0) :0.18~7.2 MN,
0.5 m, s 8. 4a
2.5mX2.5 m, 20 m, 3 m. (0 s 5
) 30 m X ,
30 mX50m, D) )
b 30 b
2 ’ ° (2)
M ohr-Coulomb s , ,
1. . 3.2
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Fig. 4 Relationship Between Vertical Load and Displacement of Closed Underground Diaphragm Wall in Different Conditions
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Fig. 5 Nephogram of Vertical Stress in Soil of Closed Underground Diaphragm Wall and Its Periphery
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