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Fig. 5 Variations of strain with time in the structure Fig. 6 Loading generated by the loading generator
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Dynamic damage process of an underground protective structure
subjected to impact loading”

LI Xu-dong', LIU Kai-xin*, YAN Hong-hao’, LI Xiao-jie’, WANG Shuai*
(1. China Aero-polytechnology Establishment , Beijing 100028, China;
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Aerospace Engineering » College of Engineering s Peking University, Beijing 100871, China;
3. State Key Laboratory of Structural Analysis for Industrial Equipment ,

Dalian University of Technology, Dalian 116024, Liaoning, China)

Abstract: By adopting the digital high-speed photography and dynamic electrical measurement tech-
nique, a scale-reduced model was designed to experimentally investigate the dynamic damage process
of a horseshoe-shaped underground protective structure under impact loading. Experimental results
indicate that the bottom is the weakest part of the horseshoe-shaped structure and need be protected
excessively. The shock resistance of this kind of structure can be evidently improved by adding steel
plates or other high-strength protecting materials in its inner layer. The scale-reduced experiment was
simulated numerically by using the LS-DYNA finite element software. The numerical results are in a-
greement with the experimental results. It displays that the LS-DYNA finite element software is fea-
sible to be used to simulate the dynamic damage process of the scale-reduced model for horseshoe-
shaped underground protective structures.

Key words: solid mechanics; dynamic damage; digital high-speed photography; underground protec-

tive structure; anti-damage

x  Received 30 June 2009; Revised 31 Augest 2009
Supported by the National Natural Science Foundation of China (10572002,10732010)
Corresponding author: LI Xu-dong, lixudong08@ gmail. com

(FfEHwE T %)



