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Abstract [ Objective] Damage to shield tunnel segments
will cause water seepage in the tunnel, affecting the structural
bearing capacity and endanger the operational safety. There-
fore, it is necessary to study the mechanism of segment struc-
ture damage. [ Method] Through investigation and statistics,
the occurrence law and influencing factors of segment diseases
are obtained. ABAQUS software is used to conduct a numeri-
cal analysis on the force characteristics of segment detail struc-
ture, circumferential bolts, longitudinal bolts and concave-con-
vex tenons under different jack horizontal thrusts. [ Result &
Conclusion] The incidence of segment damage increases grad-
ually from vault to hance and then to arch bottom, and the inci-
dence of damage in arch bottom area is the highest. The seg-
ment damage is closely related to the thrust value of the jack
partitions. Numerical simulation results show that with the in-

crease of the total thrust value, the maximum principal stress

value of the bolt decreases gradually, while the value at the
concave-convex tenon increases rapidly. The greater the thrust,
the smaller the longitudinal bolt stress value. When the thrust is
too large, the longitudinal bolt tensile stress tends to O, the
segment shrinks longitudinally, and the pressure on the seg-
ment increases sharply.

Key words curved shield tunnel; segment damage; investi-

gation and statistics ; jack thrust; finite element simulation
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Fig.1 Propulsion cylinders and jack partition areas
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Tab.1 Grades and identification criteria of shield

tunne segment damages
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Fig.2 Segment damage diagrams at different grades
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Fig.3 Segment damage rate at different points
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Fig.4 Segment damage rate in different areas
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Fig.5 Shield tunnel segment model
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Fig.6 Model load application diagram
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Tab.2 Physical and mechanical parameters related to the

model
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Fig.7 Segment stress extraction path
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longitudinal bolt
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Fig.9 Maximum principal stress-thrust variation diagram of

the circumferential bolt

300 ¢
250 |

200 |

w
(=}
T

100 -

W
(=}
T

=4
T

NI [ SRR B K E B S K B/ MPa

2922 5843 1168623 373 46 746 93 492
KMHES /KN

B 10 2 1) 3 K 2 1 g -4 T3 AR AL
Fig. 10 Maximum principal stress-thrust variation diagram of

the longitudinal bolt
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nephogram at the tenons segment concave-convex
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