%26 % M4 2 A TR \Vol.26  Supp.2
2007 4512 A Chinese Journal of Rock Mechanics and Engineering Dec., 2007

BE REXMRERSHEEE R AAREETE

FEARY B KA a0 k!
L PETERE SR TR, JEat 100083; 2. BIRVTRMABE, HIEIT WA/REE  150027)

W USRI I N B LR R L ST VAl R 3 R R R o B A 1 Sk TR AL AT R
HE, REREAE R 0 2SRRI 4% B ARER, RSBS00 (WIS e KEL ARFE, SXRE S B S AL BE 75 45 S B iy
Wlo Gt Abatibik 52 TRMSEEI %R, SR ANSY'S T RE ] 50 45 K92 (0150 VA R I0 K% 5ot A R 3l J 2
SERAVE V38 ST R A A K SRR AT PRGN 1A v N 3 T T o BV ST A SRR, B I B S 1 K
BERA R WATH, R T LAYE A 5 B # Sk NI T8 R #OIE A 1/100~1/1 000,
KEEIR: BRE TR A VAR, SRR SO WIS

FESHES: U4s XEKFERIRTE: A NEHS: 1000 - 6915(2007)1 2 - 4284 - 08

IMPROVED JOINT MODEL OF SHIELD TUNNEL SEGMENTS AND
NUMERICAL CALCULATION OF INNER FORCES

HOU Gongyu', YANG Yue?, LIU Bo!
(1. School of Mechanics and Civil Engineering, China University of Mining and Technology, Beijing 100083, China;
2. Heilongjiang College of Technology, Harbin, Heilongjiang 150027, China)

Abstract: The key issue for establishing calculating model of segments is to consider the influence of the joint and
ground resisting force to the structure. The simplification of joint in the routine method model is improved. The
calculation model which treats all the cross-section stiffness of segments as El and the joint stiffness of segments
as kEI coincides with the actual situation. Combining with the real data of the project of Beijing Metro Line
No.10, the segments inner forces are calculated by the routine method model and its improved model, homogenous
ring model and its improved model respectively. According to the numerical calculation results, the improvement
of the rotating stiffness of joint in shield tunnel segments are found effective and feasible and also necessary:; it can
preliminarily determine that the reasonable stiffness reduction factor value of the rotating stiffness of joint in shield
tunnel segments is 1/100 - 1/1 000.
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Fig.1 Routine method model and its modified

model
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Fig.2 Improved joint model in the context
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Table 1  Soil parameters of Beijing Metro Line No.10

wr M maor mes

HAFM FREm [N - m ) /ff':;; 2 hea ) THFA
ATH+ +0.00 17.0 10 10 8 0.40
¥mEit —150 20.0 10 38 15 0.30
Wt —10.10 20.5 30 10 30 0.25
Wit —13.40 195 15 50 20 0.33
Wbt —21.50 20.5 30 10 30 0.25
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Fig.3 Segment erection diagram
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Table 2 Material parameters of lining structure

T BEBLE W OB W MR
HH IGPa IkN+-m™3) /m*> /m m*
BEAM3 345 03 2500 03 03 000225
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Table 3 Load acting on lining structure kPa
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THEI KED WIS =B 5l EENP)]
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Table 4 Reduction factor of joint stiffness

S EY B HIEE /(2070 m?)
113 750.000

1/10 225.000

1/30 75.000

1/100 22.500
1/1.000 2.250

1/10 000 0.225
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Fig.4 Schemes of inner forces of routine method model
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Table 5 Numerical calculation results by routine method
model and its improved model

ik %Eg AT BT R izjj‘

A Imm JKN*m)  /(kN+m) J1/kN KN
1 21.2 246 -293 -192 -1690
1/3 22.9 247 —-289 -191 -1690
1/10 23.4 252 -275 -189 -1690
1/30 24.2 260 -284 -186 -1690
1/100 26.3 272 -270 -181 -1690
1/1 000 34.1 282 -313 -180 -1690
1/10 000 59.9 284 -315 -180 -1690
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Table 6 Numerical calculation results by homogeneous ring model and its improved model

PR BOREBAHmm BN AE/mm IRIESHE/(KN « m) BRSEHI(KN - m) BORBIMEAN SR IRH IR KN
1 3325 2757 7209 ~740.9 495.4 2630
13 3345 274.9 7132 -736.1 490.6 2610
1/10 3374 2744 688.0 ~722.0 4785 2600
1/30 343.9 2734 629.8 -686.5 450.6 2590
1/100 3545 2718 522.3 -610.8 418.8 2580
1/1.000 368.7 269.7 3923 -490.8 3795 2550
1/10 000 3712 269.2 369.5 -463.3 368.9 2550
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Fig.9 Relation curves between segment inner forces and reduction factor k of joint stiffness
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