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Fig.1 Vertical section sketch of Shi Ziyang tunnel

Y #5 B HE:2009 ~ 04 - 03 ; f&1T B #7.:2009 - 07 - 16

W7 PE B% 38 7E VAT S AR 1M 43 S i B — A
THESH XWET/EHMTHEZERES W
WA, R T EESERPETT. b TR
T sk FgE PR, T BAE R E , Ko Bh Jrna R ke
P AN 2, T B S 5 0 A B B A e AL XL AE
TR PUE 55 B AL

EAMBRENBERRSERRY, XN TREL
T ERAL | % 5 B 4% 3 52 SUER AL, b 7R I 1)
it Yof 1% T 45 A W4 5 D S5 K T AR B A 1) YR L B
T 55 0 T B R PR B — R U . Wi T
W7 PE RS T8 TAE B9 5 B 42 BE I8 | & # B% B & 4%
REERAE , i T i% 2 1) 28 A5 M B B 2=, AR 4L
BB AT IR

EERBEHESEN R EIER HARE
SyFRFF FLAC3D 4t X FHRE, HE N T ITER
F 55 % 18 25 4 3% 4k B9 2 1) Hb 7R i L BB 4 AT

1 RERES

11 &R

Wi F ¥ B% 18 3 O T4/EH (DIK43 + 000 ~ +
023 ) % fH b F £ 0% B 9 it T, i 3% P A
J C35 AR EE L 5 TEFMENHIZRKRIEX
LM C35 MR  EHMREE SRR
CSO MR E . AT ERBRITHF BRAME
o TR PR, g B 0 AR MR Sl s, JE A B SE A B

ESTHA SOE MR BRI £ 31 R5E (20066007 - B) ; H K B AR 22 H 4 BF By E (50778178)
TEEM A 2R (1980 - ), B, PRI RSB EHRE KRBT REWT, FENFA LB TN TROBHTT

{E ,E - mail ; haibingcai@ 163. com.



40 MM K EER(TER)

2009 4

PR & B 40 m B SRR R
B EB 150 m, MK EE 103 m, 5 FB80 m,
BERKERELS TEERME 2.

- Y

(D) BHSRBELWERLZIPEWER
B2 BAMBEELSTERR
Fig.2 Computational model of shaft

and tannel structure
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Tab.1 Material parameters of soil

FEE ER . RR AR
+#  Bm E/ ﬁi/t; Hr o B
(kN - m™) MPa kPa /(°)

Bawr 0~7Tm 19.0 20 0.28 0 30
L 7~29m  19.2 5  0.35 36 20

s;mﬁk 29 ~40m 24.0

¥ 40~80m 26.0
R2 ZPERHHBH

Tab.2 Material parameters of supporting structure

2530 0.23 150 50

8800 0.15 6300 60

HWHRE  EE/
e 03 HER/N
L) /GPa  (kg-m) TH#A L
C50 JEHIBE R &R 26.3 2 600 0.167
C35 HE R E M 31.5 2 450 0.200
C35 BHZHP W 31.5 2 450 0.200
E R CS0 B HUEEERTEGNE.
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Fig.3 Free-field boundaries of FLAC3D
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Fig.4 Acceleration history of artificial seismic wave
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Fig.5 Supporting structure of joint between working

shaft and open cut tunnel, shield tunnel
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Fig.6 Vertical displacement history of A and B
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Fig.7 Horizontal displacement history of C and D
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Fig.10 The first principal stress history of C
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Tab.3 Principal stress peak value of monitoring point in section 1 -1 MPa
JIAg1IB= A B c D Al B1 1 D1
o, WM 0.41 1.69 1.95 0.14 0.03 0.78 0.51 0.20
o, WE{H -4.32 -2.58 -3.05 -2.97 -8.41 -4.17 -10.5 -6.2
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Tab.4 Principal stress peak value of monitoering point in section 2 —2 MPa
Jlagilp=y E F & H M N 0 P
o, WEfH 0.65 1.60 0.86 0.57 0.88 0.57 1.67 2.24
o, Mg -8.05 -7.23 -4.45 ~4.00 -5.92 -4.42 -8.91 -2.95
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Fig.11 The first principal stress history of P
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Longitudinal Seismic Response Analysis of Joint between Working
Shaft and Tunnel Structure

CAI Hai - bing'?, PENG Li - min', HUANG Juan', LI Xing — fong'

(1. School of Civil Engineering and Architecture, Central South University, Changsha 410075, China;2. School of Civil Engi-

neering and Architecture, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: Three dimensional model of space crossing structure by which working shaft is connected with tun-

nel shield and open cut tunnel is established. Longitudinal seismic response analysis of the complicated struc-

ture is made by FLAC3D. Displacement and stress response rule of key point in the joint between working

shaft and tunnel is gained. Convergence displacement of joint between working shaft and tunnel, principal

stress of key point is analyzed in the process of longitudinal seismic excitation, then longitudinal antiseismic

characteristic of the structure is evaluated.

Key words: longitudinal seismic response; working shaft; shield tunnel; open cut tunnel



