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Study on the Influence of Granite Alteration Degree on Tunnel Stability

ZHANG Jing!2, WU Tong?, YAN Xiaoshi?, DONG Jinyu*, SHI Shang*

(1. Henan Provincial Natural Resources Monitoring and Land Improvement Institute, Zhengzhou 450016, China; 2. Key Laboratory
of Geological Disaster Prevention and Control in Henan Province, Zhengzhou 450016, China; 3. China Water Resources Beifang
Investigation, Design, and Research Co., Ltd., Tianjin 300222, China; 4. North China University of Water Resources and Electric

Power, Zhengzhou 450046, China)

Abstract: Altered rock mass is often encountered in tunnel construction in granite area, which seriously restricts the construction and
safe operation of the project. The altered granite of a deep buried long water conveyance tunnel in northern Xinjiang is taken as the
research object. From three aspects of macro investigation, field test and indoor micro test, the influence of rock alteration degree on
its apparent characteristics, rebound reduce value, point load strength reduce value, longitudinal wave velocity reduce value and
altered mineral content was studied by means of macro and micro analysis. The classification method of granite alteration degree was
established by combining qualitative and quantitative methods. The alteration degree of granite was divided into three grades: slight
alteration, medium alteration and strong alteration. Based on the degree of rock alteration of the surrounding rock of the tunnel,
numerical simulation was carried out by using FLAC3D software to calculate the changes in the displacement field of the
surrounding rock during the excavation of the water conveyance tunnel without and after support, and it was found that the
displacement change of the side wall of the chamber was the largest. The total deformation of surrounding rock in the slightly and
moderately altered tunnel section was small, while the large deformation of surrounding rock in the strongly altered tunnel section
was as high as 212.23 cm; after support measures were taken, the total deformation of surrounding rock in the slightly and

moderately altered tunnel section was controlled to less than 1 cm, while the total deformation of surrounding rock in the strongly
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altered tunnel section was reduced to 1.91 c¢cm, and the deformation phenomenon of surrounding rock was under effective control.

Keywords: granite; classification of alteration degree; alteration mineral content; deep buried long tunnel; stability of the

surrounding rock
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