$36% 8 "= T B % Vol.36 No.8
2014 8 H Chinese Journal of Geotechnical Engineering Aug.

2014

DOI: 10.11779/CJGE201408006

0

A S TRE IR, XA E GG A T R
2T, BNBHASAIE R TR R R . T
e HEDON 7= 9 i Fdt LK 58 3 BRI A M e BE vt B

PR R SRR M M RS & B R

B&E, & W FAEE, w14, 2%E

(VAR 2 A S TE TR A s &, DU Rl 610031)

OE. PSR TR b e FURE MR X DA i . EERT HET T R RO B T 5 W B AN
WM, RS S A ARG 7T T BE T 45 K H R T A UIGE 1 R 0 RE B ) A VR TR e SR MR A A LB
SURENW] . W Bk EAE SRR T E T SR R AF s B AR S5 I BURGE M RE B s 9 2 T EA
2 1 R 5 ) AR (T R R s ek AR A I B A S5 A G ) [ ER BT AR S . BT T R ) T ML RE h R AR R
MR B SRR, R TS MPUREH BN E RN, 55, BHEZE SRESWBIA SRS, e T
F MRS IS 4o SR BIE AR L B S IR S I S B E B R iR 2%

KHEIE: BRE TR R ABANAE: PURGERS I, ACTPHEUE: BIRES

hESES: U451.5 HERFRIRAG: A XEHS: 1000 - 4548(2014)08 - 1414 - 09

EERN: HHEFA6 - ), B, LW A, FEMN GG SN TR 7 0 20 RURHE . E-mail:
raymond_xin@qq.com,

Shaking table tests on performances of anti-seismic and damping measures for
fault-crossing tunnel structures
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Abstract: Fault-crossing tunnel structures are more and more universal in high intensity seismic regions of western China. The
current code for aseismic design of civil engineering cannot be used for them. To deal with this problem, the seismic response
characteristics and failure mechanism of routine and new anti-seismic and damping measures for tunnel structures are
investigated based on shaking table tests. The results show that the self-developed sliding device can simulate fault movement
successfully in a single model box. The casing-shape damping measure can provide the most effective protection, and it is the
best-performing aseismic and damping measure for fault-crossing tunnels. The damping layer can enhance the general vibration
strength of tunnel structures. The absorbing joint can reduce the post-seismic destruction by increasing longitudinal freedom
degrees of tunnel structures. The initial destructive position and the whole destructive process of tunnels during the earthquake
are analyzed. The action mechanism of various anti-seismic and damping measures are released. Finally, by analyzing the
relationship between seismic intensity and destructive process of tunnel structures, the service conditions of various anti-seismic
and damping measures are put forward. The above results certainly contribute to studying and developing new types of
anti-seismic and damping measures for tunnels and provide references for seismic fortification of tunnels as well.
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Table 1 Main technical parameters of shaking table system
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Fig. 1 Model box and data acquisition system
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Table 2 Similarity relations and their likelihood rates for shaking

table tests
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Fig. 2 Scheme for first group of tests
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Fig. 4 Dislocation device for simulating fault movement
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Fig. 5 Anti-seismic and damping measures of tunnel structures
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Fig. 7 Seismic acceleration response of anti-seismic and damping
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Fig. 8 Seismic acceleration responses of surrounding rock
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Fig. 10 Cracks on lining A in test one (inner casing)
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Fig. 11 Cracks on lining B in test one (outer casing)
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Fig. 12 Cracks on lining C in test one (no measures)
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Fig. 13 Cracks on lining A in test two (absorbing joint)
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Fig. 14 Cracks on lining B in test two (absorbing joint)
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Fig. 15 Cracks on lining C in test two (damping layer)
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