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Numerical analysis of deep excavation on FLAC - 3D

YANG Bao-zhu, ZHONG Xiao-mei
(Department of Civil Engineering, Tianjin Institute of Urban Construction, Tianjin 300384, China)
Abstract: Taking a deep excavation in Tianjin for example, the numerical simulations are progressed under
different excavation time and space basing on the numerical analysis software FLAC - 3D in this paper.
The measured data is compared and the changes of horizontal displacement of wall, supporting force, bot-

tom soil upheaval, and bearing capacity of piles during excavation with time and space were analyzed
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Fig.1 Sketch of deep excavation
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Tab.1 Soil properties
1B  EEm) EFKVN) BEEAC) BEH(P)  BIIERA(MP) (AR RE(MPa)
KiEL 4.5 19.63 26 12.6 1.315 3.946
Mt 0.85 19.53 2.7 24 1.413 5.416
/A0 i 2.1 19.37 25.6 12.9 1.575 5.1
/i o 5.5 19.79 29.5 15.5 1.564 4.365
BEKLE  2.15 19.40 25.9 20.0 1.553 5.029
R+ 1.45 20.23 21.5 16.5 1.154 4.861
BENL 5.8 20.32 2.1 14.0 . 6.158
BEHL 2.2 20.37 30.1 16.4 7.543
WEkt  25.45 19.99 2.8 12.6 6.596
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Fig.2 Curves of horizontal displacement

of supporting wall (W,) in
different steps
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Fig. 3 Structural deformation of building
envelope after excavation
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Fig. 4 Comparison of axial force between
field test data and simulation results
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Tab. 2 Variation of observed and calculated axial
force of steel beam

Friz#d s FRELX

e ﬁfi{’ BRI AREE ﬁﬁfj’
B/N B(kN)

Gl Z&# 518 1739 1159 3015

Glit® 518 1780 1134 2914

GEHE o 1582 832 2325

GiH#E o 1380 525 1905
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Tab.3 Bottom upheaval in different steps (mm)

IR K1 K2 K3 K4 K5 K6
3.15 7.54 8.06 7.91 7.73 3.6

1

2 3.18 7.54 8.06 7.92 17.74 3.7
3 3.05 7.53 8.36 9.46 27.9 24.88
4 3.53 9.1 30.31 33.05 32.97 25.25
5 4.3 17.93
6 2.2 32.16
7  22.85 32.78

32.69 33.37 33.4 25.15
33.58 33.48 33.06 25.1

33.77 33.58 33.09 25
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Fig.5 Q-S curves of piles in different
excavation depth
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Fig. 6 Distribution of pile-soil relative
displacement in different steps
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