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Mechanical Properties and Support Requirements of
Hard Rock in Deep Engineering

ZHANG Chuanging'®, ZHANG Ling’, ZHOU Hui'?, QIU Shili'*
1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3.Guangshui Highway Administration, Guangshui 432700, China

Abstract: The conventional and true triaxial loading tests and the damage control with loading-unloading tests
were carried out for the marble of the Baishan formation in the Jinping I hydropower station. The results unveil
the elastic characteristics, the confining pressure effect of deformation and strength, the failure characteristics
and mechanism in the brittle-ductile transition of the marble, which helps to guide the support design of
surrounding rock mass in deep tunnels. The support design concept including improving confining pressure as
soon as possible and changing the cracking way of rock mass was proposed. Meanwhile, the support design
principles including timely surface support, reinforcement of surrounding rock mass, improvement of the shear
resistance of the structure planes and the overall impact resistance of the support system were presented. This
study provides important guides for the profound understanding of the high stress failure mechanism and the
specific solutions to the failure of the surrounding rock mass in deep engineering.

Keywords: rock support design principle; deep engineering; mechanics property; hard rock; rockburst
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