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Mechanical Properties of Shield Tunnel Lin-
ing Segment Joint on Wenzhou Rail Transit
Line M1

DIAO Weike

Abstract To study the ultimate bending bearing capacity and
joint deformation ability of Wenzhou Rail Transit Line M1
shield tunnel lining, based on the opening failure test of the de-
formed lining segment joint of the shield tunnel, the research
contents of metro lining structure joint failure test are intro-
duced, including loading device, load design, test content and
part of the test results. Numerical simulation analysis of the test
is carried out. The results show that the development of joint
mechanical behavior under positive and negative bending mo-
ments can be roughly divided into three stages: linear growth
stage, plastic development stage and ultimate failure stage. The
failure modes of ultimate failure state under positive and nega-
tive bending moments are different.
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Fig.1 Software screenshot of control program interface
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Fig.2 Test data acquisition system

ASHIFSE B IE S A6 T O0E8 A S 48 e NN 32 4
HMIAZ AT B0, T 9725 T 0098 i J2 4 v AN 2
PN AZ S B0 o A5 S8 19 3 53 31 i i 200 kN
UL Y ERER) ) | A L k= 8
L3 RS TIR

JEHIR%IE AP E A% D=6 700 mm, 45 H N EAR d=
5900 mm, & FJE & h=400 mm, J§ 7% L=1 200
mm, JEHRRIEETIEACR A 6 0B8Rt i), A
IREE LR A C50,HTBFH =P10, /01 1
AR A HPB300, £ /i >k FH HRBA0O 41 ; o ) 35
FODNGE PRGE R 25 IR A % 42, [R) B Py e g B ) >R
FHPIAR M33 MRk PR 4, A PR IE 12 41,

.23 .



TI-GPJ2000 45 F 1 2 1 56 il 28 2% 4 P e it 22k

R R RS o 2.6 m (<) x2.0 m(5) X0.7 m
(&) o Pl RS 2.3 m(K) x1.2 m
(%8)%0.4 m( &) 8 Sl RSP R an sl 3 i
o ISR 1 s,

SR j=da)
'§ 1245
-
1150 1150 9
2300
O
FAL: mm

K3 AR SRR RO R

Fig.3 Detail drawing of segment joint specimen size
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Tab.1 Joint bending test and specimen parameters
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Tab.2 Measuring items and layout position of measuring points
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Fig. 4 Relationship curve of bending moment-joint opening a-
mount under positive bending moment working condi-

tion
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Fig. 5 Relationship curve of bending moment-joint rotation
angle under positive bending moment working condi-

tion
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Fig.6 Relationship curve of bending moment-deflection at joints
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Fig.7 Picture of segment compression zone failure mode
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Fig. 8 Picture of sealing gasket groove failure mode
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Fig.9 Relationship curve of bending moment-deflection at joints
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Fig. 10  Relationship curve of bending moment-joint opening
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Fig. 12 Finite element model of positive and negative bending

moment working conditions
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Contrast curve of concrete numerical simulation and

constitutive relations in specifications
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Fig. 14 Comparison between numerical simulation and test re-
sults of bending moment-rotation angle curve under

positive bending moment working condition
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Fig. 15 Comparison between numerical simulation and test re-
sults of bending moment-rotation angle curve under

negative bending moment working condition
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Fig. 16 Bending performance per meter joint under positive

and negative bending moments with axial force of
1200 kN
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