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Numerical analysis of estimation of ground surface settlement outside
pit induced by soft-soil excavation
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(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China; 2. Tomson Group , Shanghai 200122, China)

Abstract: The numerical simulation of the excavation shows that, for each basic deformation modes of the retaining wall, for
example the forward rotation, reverse rotation and deflection, distribution of the ground surface settlement outside pit shows obvious
regularity, which can be fitted by the exponential curve with a unified format, then the empirical formulas are got. Arbitrary
deformation mode of the retaining wall can be fitted using the three basic deformation modes above, and the maximum displacement
value for each basic deformation mode can be obtained. Using the empirical formulas above, the corresponding ground surface
settlement for each basic deformation mode can be calculated. Then superimpose the settlement and obtain the distribution curve of
ground surface settlement.
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Fig.1 Basic deformation modes of the retaining wall
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Fig.2 Sketch of deformation of excavation
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Table 2 Groups of the numerical analysis
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Fig.3 Curves of ground surface settlement with different excavation depth for the forward rotation mode
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Fig.4 Curves of ground surface settlement with different excavation depth for the reverse rotation mode

BRI B BT TSR

00.0 05 1.0 1.5 20 2.5 3.0 3.5 40

T T g

(a) H=8 m

FRHE ST B 2T TSR L

(d) H=16 m

& s

AT AU R B R T REARL
f=1

AT R R BB/ B KU R A
f=}

PRSLY IR /RO R R B
00.0 05 1.0 15 2.0 2.5 3.0 3.5 40

0.2
0.4
0.6
0.8
1.0

(b) H=10m

BRI B BT SR

(e) H=18m

PRIEY IR B/ AU IR
& 000.0 05 1.0 15 20 25 3.0 35 40

(¢c) H=12m

BREBEGTIZ B BT
0.0 05 10 1.5 20 2.5 30 35 40
0.0 ERR000000000006

AT AU R B R T REARL

() H=20m

FEGIANFITHERE T B S pe i A Sto R U1 th £k

Fig.5 Curves of ground surface settlement with different excavation depth for the deflection mode
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