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LARGE-SCALE SHAKING TABLE TEST FOR VIBRATION-ABSORPTION
MEASURES OF PORTAL SECTION OF HUANGCAOPING TUNNEL NO.2

LI Yushu, LI Tianbin, WANG Dong, XU Hua, LIU Ji
(State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology, Chengdu,
Sichuan 610059, China)

Abstract: In order to study the effects of vibration-absorption measures in mountainous tunnel during earthquake,
the entry portal area of Huangcaoping Tunnel No.2 located on National Highway No0.318 is selected as the
prototype to conduct large-scale shaking table test. Firstly, the whole test scheme is systematically introduced,

including the test facility, the design of similarity ratio, the design of mould case, the similarity materials, the
layout of measure sensors, the wave input and the load subsequence. Then, combining the test result analysis, the
sector of the portal area that needs seismic protection is researched; and the effects of vibration-absorption
measures such as lateral buffer layer, longitudinal buffer layer, and reinforcing surrounding rock with systematic
bolts are analyzed. The results show that from the entry to the deep locations, the earthquake-induced effect
decreases step by step, and gets stable at the distance of 120 - 150 cm in model(48 - 60 m in prototype), which can
be considered as the most important zone for aseismic design. The results also show that setting lateral buffer layer
and reinforcing surrounding rock with bolts are both effective ways to decrease the dynamic earth pressure and the
liner acceleration; but the latter is relatively weaker than the former. Properly setting longitudinal buffer layer can
effectively reduce the dynamic strain to an acceptable level for project safety. Finally, the some suggestions are put
forward that synthetical measures for vibration-absorption should be adopted for aseismic safety design of
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mountainous tunnel portal area on the basis of the above results.
Key words: tunnelling engineering; large-scale shaking table test; tunnel portal area; vibration-absorption

measures
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e S N IR A T AR, 12300 B R SE IR F1 B
VRE VR85 (1 T a5 X3

(2) BERRIG 25 AR B ) )R 2 1T
FIOREI (Y 1) RS AE S AE AR R g
3 R [va) Jor s B85 SN, D Wl B Sl T s 65% ~
89%FI 33%~73%. WEI\INHGEE AT A RS
AT B A AR S N, I ok B A A ) ik
() EE, AR AR B R PRAIR A LR e v B2 K-
T BCE RGN A, T A R A ) R
ZAF RTINS LT, YRR 45%~59%,  [F] i
A 1) 0 AR RS B — e R RS« K,
T L5 R R S8R 0 B R T RS 2

(3) 3Crh oy AT A B OF B ) b R N2 T T 1)
RIGEE R AN TOUR,  [FFE S A
A, AH BRI S AR TOORH . 2 S ) S fr it
FEAE R W (2 e FIBENLYE,  BOZAE BIRIA RIS
fitlh b, 0B T 1 BRI 4 PR 2555 D5 145 it
gt IO R AR B T E AT AMIF T B g4
B ) TREFT R G s B2 ik Xk v 2 TR A5 1)
fRFHIKT)SCHF, AR R =0k !
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