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An Experimental Study on the Mechanical Response of Karst Tunnel Lining Structure
Under a Rockfall Action

ZHU Fangcai', HE Wen’, YANG Zhijia', LIU Dong’, LUO Rui’

(1. College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China; 2. 2nd Engineering
Co., Ltd., China Railway Beijing Group Engineering Co., Ltd., Changsha 410116, China; 3. School of Resources, Safety and
Environmental Engineering, Hunan University of Science and Technology, Xiangtan Hunan 411201, China )

Abstract: Taking the karst tunnel on a highway in Sichuan Province as the engineering target, an indoor scaled
model is constructed by using similarity theory to study the effects of a rockfall action on tunnel arch protection and
lining structures under different working conditions. The motion trajectory of a rockfall action is captured by a high-
speed camera, with the strain response of the lining structure monitored by using strain gauges and a dynamic signal
testing and analysis system, followed by a study on the acceleration response of the structure by using an accelerometer.
Research has found that the rebound energy of a rockfall action gradually decreases, leading to a decrease in their
rebound height; the acceleration and displacement response of the arch top position of the lining structure are significant,
with the strain change of the lining structure increasing significantly with the increase of rockfall mass and height.
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Table 1 Physical properties of similar materials

A/ PURSREE / SPEAs /

| PN
PR (KN-m™) MPa (10'Mpa) AL
R 23~28 32~125 1.8~8 0.18~0.35
DY 20.5 3.04 0.164 0.2
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Fig. 11 Displacement-time curve of falling rocks
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Fig.12  Acceleration response curves of lining parts under different working conditions
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