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Numerical analysis of stress and deformation characteristics of foundation
pits under deep excavation
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Abstract: With the rapid development of engineering construction, more and more deep foundation pits have occurred, while
there are usually intensive engineering piles in the bottom of deep excavation. At present, the researches on engineering piles in
the bottom of excavation are not comprehensive at home and abroad, and construction accidents are often caused because of
unreasonable excavation or wasting resources due to blind piling with little understanding of this in actual engineering. For two
cases of no piles and pile groups in the bottom of excavation, the changes of ground displacement, soil uplift on the bottom of
excavation, structural deformation, structural moment and lateral earth pressure are compared by means of the finite element
software ABAQUS. The deformation behaviors of the foundation pit and the stress characteristics of retaining structures are
investigated under deep excavation unloading conditions. Finally, the changes of pile-soil relative slip, pile shaft axial force and
skin friction under various excavation steps are analyzed, and the stress characteristics of the piled foundation under excavation
unloading conditions are gained.
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Table 1 Soil layers and parameters of Cambridge model
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=R J(kN-m*) oA
1 30-3) 19.1 033 0.110 0.006 0.64(16.8°) 0.958
2 9-12) 178 035 0.127 0.008 0.62(16.3°) 1.317
3 §(-20) 182 033 0.115 0.005 0.41(11.0° 1.073
4 10(-30) 19.6 032 0.081 0.005 0.54(14.4°) 0.735
5 15(-45) 193 030 0.054 0.003 1.27(31.5%) 0.762
6  15(-60) 184 033 0.141 0.008 1.00(26.3°) 1.052
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Fig. 1 Simplified model for pit without piles
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Fig. 2 Simplified model for pit with group piles
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Fig. 3 Simplified model for pit with single pile
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Fig. 4 Variation of displacement of ground surface behind
underground diaphragm wall
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Fig. 5 Variation of uplift displacement of pit bottom ground
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Fig. 6 Variation of horizontal displacement of underground

diaphragm wall with depth
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Fig. 7 Variation of moment of underground diaphragm wall with
depth
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Fig. 8 Variation of active earth pressure with depth of underground

diaphragm wall
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Fig. 9 Variation of passive earth pressure with depth of
underground diaphragm wall
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Fig. 10 Variation of pile-soil relative displacement with depth of

engineering pile
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Fig. 11 Variation of axial stress distribution of engineering pile

with depth
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Fig. 12 Variation of side friction of engineering pile with depth



488 a5 oE L OB ¥

2013 4F

FEATEQU TR JER T A s E AN A7 BT A 30T e
G EHRSZ R LR, BESE B RS2 T R
03, IEEERL AN R AR S E ), B T
FEURFERIHTIN, VB TR . TRERERI 2 5L
Wik 13 Pros

X0} U TERTR

N T
SN X
hot S
TR AN e
N L
|t o

. Ry~ SR

weEmn Al | D

13 TR#HEMZENFR"

Fig. 13 Analysis of stress of engineering pile!""
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