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Numerical simulation of shafts during excavation process

DAI Xin, XU wei, ZOU Li, SHEN Qing-feng
(Department of Building Engineering of Tongji University, Shanghai 200092, China)

Abstract: Through the finite element numerical simulation of dual-shaft of a hydropower station during the construction stage,
the stress and strain of sidewall and the deformation laws of soils during excavation are analyzed, and the safety of construction
is preliminarily assessed. The results show that the mechanical conditions of the shafts demonstrate the shear state of cantilever.
With the increase of the excavation depth, the deformation of soils increases along the side of the wells, while the depth exceeds
90 m, the deformation of soils at the wellhead of the shafts is no longer obvious. The project using the “supporting while
excavating” construction program complies with the safety margin.
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Table 1 Calculation parameters of soil
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thol BUE  WEE Bk
FARBE/(grem ) 2.00 2.35 2.25
AR R /MPa 60 120 80
W BEHE AR/ ) 16 30 27
FH 2 J1/MPa 0.015 0.05 0.05
+ )25 /m 33 42 45
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Fig. 1 Geological conditions of covering section of shafts
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Fig. 2 Finite element model for soils and shafts
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Fig. 3 Initial stress state of soils
(2) In#a st
THEIE I ML SRR 3 Bl AAAEH . A3l
FEAE N IA AT AR L IS AEHEAT T 3
AR B2 T o N SIS R R E SUR S LRSI
AR 4 AT G AR T A A .
(3) ARTTHE 5 IE Rl TAY
BE IR — DRI, AR AN )
SRR ATO, R ) T A B R B 1) [ E AR T ) B



156 e

+ TR ¥ iR

2012 4F

By, AL AR AN E AT E R IR BRI A, R
R IR 1. AESebr TR, TARFFHE58 G 57
R TR0, BRIk, AR RO R Rk T 1
—HBr, MHHEAN T 5 ai AL EAE B B

AR ) 6 AE AE I remove FiT add 154, 5K
PRI AR AR RE R A2 B, (] Il I 42 4 T
P2 LRI R ek, AT AR T2 R A i Tk 7
e [ AR N )BTRS

(4) IES T (A

AL WLt TR, L3 m A— I,
40 MFZERE, BAHZEP RIS LA E
W BIFIFREEOE . BRI AR LA TR R

4 BRTHEERS S
4.1 BRHAZEMTELER

(1) B IIe 2N Ty A TR

M 2 FIE 4 FTLUE 12 ) B A R &
TG 2 BPIR S — KBTI ) 25.5 MPa, RAELERSF
JEHS s PSR AE R fE B4 40 RE, BT
FEAAAEN I B 5 2 A A g . It R4z )
AR AR H ISR M X 35

R2 FEERERHEAT HINER

Table 2 Maximum force and deformation of shaft after excavation
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Fig. 4 Deformation and forces of sidewall after excavation
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Fig. 5 Contact stress of sidewall after excavation
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Fig. 6 Deformation of sidewall after excavation
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Table 3 Deformation of soils under different conditions
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