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Abstract:

joints subjected to positive and negative moments were

A series of full-scale tests on longitudinal

conducted. The joints were continuously loaded until
completely damaged, and the development of joint
opening, joint deflection, bolt strain and concrete strain
with the bending moment were obtained. Based on the
deformation and stress state of bolt, gasket and segment
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stress, the serviceability limit state of longitudinal joints
were derived. The ultimate limit state of longitudinal joints
was determined according to the ultimate bearing capacity
of the joints. Finally, based on the comparison between
the test results and the design results, the safety reserve

of current safety factor design method was researched.

Key words: shield tunnel; longitudinal joint; full scale

tests; serviceability limit state; ultimate limit state
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Fig.3 Structural diagram of lining longitudinal joint
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Fig.6 Sagging and hogging moments tests diagram

of segment joint
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and bolt strain in Case 1
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Tab.3 Ultimate limit state of longitudinal joint

subject to sagging moment
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Tab.5 Serviceability limit state of longitudinal

joint subject to sagging moment

1/ IEH AR S
kN BHE/RNem  EEESKIT/mm KPR /mm
500 266. 2 6.72 26.05
900 273.9 7.18 19.84

1 300 301.0 5.89 12.72

(2) T A A4k

PR 2 B B K BB ) BRI B ok v b
FEAMN 7, SR R T B KR, AT LA 2
EHRGE B TEUE S AR i DX AR R A R B 7K
BT EOR 2 B B4l 3 AN /T 0. 6Mpa. 1
P AR I B 5% s Y B AKX B 5 S %8 st R T
6mm (B4 5K 7 7. Imm) , 4% 1 4 0. 6MPa.,

XA AR A5 5, 2 B
JEIT 6mm S, 32245 5K TF 8 7. Tmm, IEHHEAE R JE IR,
BRI T2, R B B K e R e T iR A
Ji MR VA RO R A . P DLT K B AR sk T N
7. Imm I PR 8 0 B8 A T 423k 1y B
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Tab.6 Serviceability limit state of longitudinal

joint subject to hogging moment

i/ TE AR FRAR S
kN Pk /mm B /kNem 3k 88)% /mm
500 7.1 139 13.0
900 7.1 183 18.9
1300 7.1 222 20.5
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5.1 $#LREBENMIRIZIT L

MRAEKI AR, BRI E R e th T1E/ TS
KA N INTT 2SR, PRI, AR 4 IR e B it AL
W), HHEK AN N OTRBE 18 e KT PR B AZ €.,
I, AT Sk A B AR B RE SR FROR S

2 s At N T, AR A 3k 1 R R
A&, S R AR AT AR IE S A

N+nT,—F.=0 (2)
M — aT,(h, — h/2) —F.(h/2 — By/2) =0  (3)
T, = find?/4 (4)
F.= af.fby (5)
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AT R PR
R fEAEE A
N-+nT,—F.=0 (6)

M —nT,(h, — h/2) + F.(h/2 —By/2) =0 (7)
5.2 RESLREFEENMRIZITREMENT
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Tab.7 Comparison of design values of joint bending

moment bearing capacity and test results

HRARAE I PR ZS
5 /KN HEAE/KNom RIS/ KNem iU /A
500 125.93 234. 62 1.86
EZME 900 177.76 271.86 1.53
1300 221.77 304.13 1.37
500 103. 08 176. 80 1.71
FAH 900 154. 92 / /
1300 198.92 263.73 1.33
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