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Tab.1 Mechanical parameters of main strata and tunnel support structures

o BE XREFEyY EHEE HAHHK BEN NEEMA RRER BERK
/m  /(kN+m™) E/MPa v c/kPa o/ (°) /i /(m-d")
87 10 16.8 2.0 0.41 11.0 7.1 3 0.000 1
Baw 7 19.5 20.0 0.28 0 30.0 6 5.000 0
- 13 19.2 5.0 0.35 36.0 20.0 9 0.003 2
ERFHRA 40 26.0 2 530 0.23 150 50.0 80 0.800 0
C50 # K 0.050 26.0 26 300 0.167 — — — -
C35 KR @IEH 0.035 24.5 31 500 0.20 — — — —
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L2 19.5 0.614 0.551
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Tab.3 Pricipal stress result of analysis points MPa
1T B—FEWH HBEERA

& B 1 H E kil B e YErEm
" Bi  RE RheE Rar O RE BPWE B RS RYBMA EH  RBE RTEE
A 0.14 0. 08 0.17 0.14 0.05 0.15 -4.88 -5.25 -~5.44 -4.88 -5.32 -5.51
B 0.12 0.13 0.16 0.12 0.01 0.12 -5.30 -6.45 -6.76 -5.30 -6.31 -6.46
C 0.74 0.39 0.81 0.74 0.44 0.80 -4.20 -5.87 -6.08 -4.20 -5.45 -5.71
D 0. 65 0.31 0.71 0. 65 0.25 0.68 -6.48 -6.28 -6.68 -6.28 -6.16 -6.50
E 0.93 1.01 1.48 0.93 0. 87 1.25 -6.35 -6.31 -6.58 -6.25 -6.13 -6.41
F 0.87 0.51 0.97 0.87 0.63 0.91 -4.90 -6.56 -~7.01 -4.90 -6.09 -6.29
G 0.48 0.65 0.77 0.48 0.59 0.69 -4.19 -4.09 -4.32 -4.19 -3.28 -4.28
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Study on Seismic Response of Connectional Passages for Underwater Shield Tunnel

DING Zu - de, PENG Li — min, LI Xing —long

(School of Civil Engineering and Architecture, Central South University, Changsha 410075, China)

Abstract: Based on effective stress dynamic analysis method, a three — dimension model that consists of main
tunnels, connectional passages and surrounding soil of Shi Ziyang shield tunnel is established to study structure
dynamic mechanical response by inputting transverse and longitudinal seismic waves. In this model, the dynamic
characteristics of liquefiable soil is simulated by Byrne’s volume strain model, and the nonlinear behaviors of
soil is considered. The research puts emphasis on different influences of the two seismic waves on pore water
pressure and the internal forces of intersecting structure linings. The numerical results show that the incident di-
rection of wave has a great effect on the seismic response of tunnel linings, and the damage caused by transverse
waves is more serious than that of longitudinal waves; The silty and fine sand layer will be liquefied under the
two waves, but it has little effect on the tunnel structure ; The intersecting structure is safe because the maximum
tension and compression stresses do not exceed the strength in the process of earthquake; Some reinforcement
methods are proposed because the tunnel structure may float due to the heavy reduction of effective stress.

Key words: shield tunnel; connectional passages; intersecting structure; seismic response; effective stress



