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Selection of bolted joints and bending stiffness of shield tunnel of
72 metro line in Tianjin Binhai New Area
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Abstract: Aiming at different types of bolted joints, taking into account the discontinuity of complex joints and the
pre-tightening force of joints, the longitudinal joints of shield tunnel segments of Z2 metro line in Tianjin Binhai New Area are
studied. The effects of straight bolts, oblique bolts and bending bolts on the mechanical properties of segment joints under
different bending moments and axial forces are analyzed and compared. According to the analysis results, the applicability of
the proposed three kinds of bolted joints and their values of bending stiffness under different buried depths and bending
moments are given. The results show that the bolt form has little effect on the maximum stress position of the bolts. The tensile
stress and joint opening of the bolts decrease with the increase of axial forces, but the bending stiffness of the joints increase.
The tensile stress, dislocation and opening of the joints increase with the increase of the bending moment, but the bending
stiffness of the joints decreases accordingly.
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Fig. 1 Loading diagram of numerical model
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Table 1 Parameters of soils

=+t =+t B FIR 25 B
il B pl(grem”)  K/(MPa'm") /m
©2, WRFF+t 1.78 9.07 0.6~5.6
®1 pgrik 2.00 18.00 0.7~15.4
®2 mt 1.99 26.00 0.5~7.5
®2, K Anwb 2.01 22.00 0.7~5.4
@1 W+ 1.97 15.02 0.9~7.1
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Fig. 2 Curves of stresses along axis of bolts
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Fig. 3 Curves of bolt stresses with bending moments




HF 1

SRAGZE, A REHEHE 72 525 HREIE R e Bk e i S W WF T 115

(2) BHFNA R AR AR TR

HIP 4 AT IR AR 2R AL f 202 2« iR
We” Fa, m R IRSE I RAE N Y 05 RHRKE N
AAE RN, BIBAENAREIKZ, 258 NI R/ .

MBS TR T RS S Z R A P R,
FHRRPECLHOTE RN, SRR =Figehsk
B & B S R B TR, b S R ke 5 B R
AR ARSI R R S A AR AT, E A
ZRA K.

T T T
WA b AR B B4 1A P B B /mam

4 2N TRHMAT AR

Fig. 4 Curves of strains along axis of bolts
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Fig. 5 Deformation curves of seam with moments
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Fig. 6 Variation curves of bolt stresses with axial forces
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Fig. 7 Deformation curves of seam with axial forces
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Fig. 8 Bending moment-angle relation curves of bolted joints
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Fig. 9 Bending moment-bending stiffhess curves of bolted joints
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Table 2 Recommended values of bending stiffness of joints

®2 BIMENIERIE

EfEHE MR

IS NI /(MN -mrad ™) B2 HZS WIE/(MN-m-rad ")

AHEHE P KIE/(MN - m-rad ')

/(KN-m) /m K, K, K, K, K, K,
4D 40~290 40~290 65~375 65~375 70~495 70~460
3.5D 35~290 30~255 40~345 40~335 50~445 50~420
10190 3D 25~190 25~190 20~300 35~310 30~400 40~340
2.5D 20~175 25~180 20~295 20~290 30~370 35~300
2D 15~155 20~160 15~265 15~260 25~330 30~270
D 15~130 15~135 15~220 15~220 20~280 25~225
4D 15~40 20~40 20~65 15~65 10~70 10~70
3.5D 10~35 15~30 10~40 10~40 10~50 10~50
190280 3D 5~25 10~25 5~20 10~35 10~30 10~40
2.5D 5~20 5~25 5~20 5~20 10~30 5~35
2D 4~15 4~20 4~15 4~15 9~25 4~30
D 3~15 3~15 3~15 3~15 5~20 3~25
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Table 3 Comparison of performances of three kinds of bolted joints
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