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Research on Shear Performance of Non-
Constant Resistance and Slip Anchor
Joint of Shield Tunnels
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Abstract: The segment joint of shield tunnel is the weak
link of the whole lining structure. The joint opening
displacement exceeding limit can easily lead to different
degrees of damage and destruction to the structure. Aimed
at the problem of large deformation between shield tunnel
rings, a non-constant resistance and slip anchor joint is
proposed in this paper. Based on the finite element
software ABAQUS, a three-dimensional refined numerical

model of joint-segment is established. Considering the
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influence factors such as segment thickness, segment
strength and segment axial force, the shear performance
and failure mechanism of joint-segment structure are
studied in depth. The results show that the segment
strength has little effect on the shear stiffness and
structural damage of the joint-segment structure. At
different axial forces, the segment damage and the stress
distribution of the sleeve rod are inconsistent. With the
gradual increase of the axial force, the friction force also
increases and shares part of the shear force, resulting in a
corresponding decrease in the damage of the segment,
while the damage degree of the sleeve rod is relatively
increased. When the segment is thin, it is difficult to give
full play to the mechanical properties of the joint, and
even cracks, appear on the inner surface of the segment,
which will affect the safety of the lining structure. The
research results of this paper can provide technical

reference for the design and processing of new joints.

Key words: shield tunnel; large-deformation resistance;

anchor joint; shear performance; numerical analysis
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Fig. 1 Non-constant resistance and slip anchor joint of shield sunnels (unit:mm)
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Fig. 5 Damage parameter of concrete compression
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Fig. 6 Damage parameter of concrete tension
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4 350 C40 50 32 66

5 350 C60 50 32 66

6 350 C50 100 32 66

7 350 C50 150 32 66

DX skl B B2 A R R R EAT R B AL X
S R LA A, A X (TG 32 b 1 DX )
i PR BRI ) 1T 2 [ ] A L) £
T v ] B 17 g 32k 21 e i ) DX 3 i AR A, T A
KR E 2405

600
500
400
&
= 300
®
200
—=—(C40
—— (50
0 0.5 1.0 1.5 2.0 2.5 3.0

H#EE/mm

E10 FAEEREBETHEAEE-HHXRMEE
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Fig. 12 Dislocation-shear force relationship at dif-

ferent segment thicknesses
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