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Waterproof Mechanism and Optimization
Measures for Shield Tunnel Joint in Ultra-
soft Soil

LYU Yanhao, SUN Xuebing, ZHANG Haitao
Abstract In order to evaluate the waterproof performance of
shield tunnel joints that are beyond the allowable opening a-
mount and dislocation amount of design, and to explore the
limit of sealing gasket opening amount and dislocation amount
that meet the waterproof requirements, based on the shield tun-
nel project of Wenzhou Urban Rail Transit Line M1, a de-
signed sealing gasket is selected for carrying out the waterproof
numerical simulation under the condition of extreme opening
and dislocation, then the section of the gasket is further opti-
mized. Research results show that; the maximum assembly
force required for compressing the sealing gasket is 38.6
kN/m, which meets the requirement of shield tunnel assembly
force of being less than 60 kN/m; under both the working con-
ditions of sealing opening and dislocation, the waterproof abili-
ty of sealing gasket will be weakened; but the joint waterproof
performance can meet the engineering requirements by optimi-
zing the section shape of the elastic sealing gasket.
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Fig. 1 Size diagram of sealing gasket groove
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Fig.2 Size diagram of sealing gasket section
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Fig.3 Partition diagram of sealing gasket
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Tab. 1 Working condition setting of joint sealing gasket
numerical simulation
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Fig.4 Two-dimensional finite element model

2.1 SHHEE

SCHRLS 4% IR A WEFE 45 21 IR B G — R
JH EPDM #1}, BEECAE Ry 60, 76 )5 223158 ok A
KITBESBHITE . R BBTERTEL, TR %
(ERAY R, 5 5 B DRSS Y 06 BOHR 5F PRSI )7
AR RERL LR ] Mooney-Rivlin £2 , Bl .

W=0C(l = 3) +Cy(1, = 3) (1)

K

W— W AZRE PR AL

AN ¥ S N

CioCo—HEH B EZMBZEL

AR SR 5K 2 PR

R2 EBHBEMBSH
Tab.2 Material parameters of sealing gasket
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Fig. 6 Extraction position of sealing gasket contact face
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Fig.7 Curve of assembly force of sealing gasket section
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Fig.8 Curve of effective contact stress between sealing gaskets

K9 it & s b

Fig.9 Section of optimized sealing gasket
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Fig. 10 Curve of assembly force of sealing gasket section after
optimization (opening 0 and dislocation 0)
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Fig. 11 Curve of contact stress between sealing gaskets after
optimization (opening 6 and dislocation 15)
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