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The Impact of Temperature on the Granite Wall Stability/ WANG Yan-mei'” , LIU Bao-in' , WANG Yu', JIA Cang-
qinI , QU Yanin® (1. School of Engineering and Technology, China University of Geosciences, Beijing 100083, China; 2.

Second Geo-Fngineering Investigation Institute of Yunnan, Chuxiong Yunnan 650217, China)

Abstract: According to the granite formations of deep wells and ultra-deep drilling, through the measurement of the longitu—
dinal wave velocity after the granite heating and conventional tri-axial compression tests, and based on the experimental re—
sults, the study is made on the longitudinal wave velocities of granite by different temperatures heating and macro mechani—
cal properties under tri-axial compression stat. The analysis is made on the relationship between the granite longitudinal
wave velocity, peak stress, elastic modulus, peak strain and the temperature; at the same time, the granite macroscopic
failure form under the condition of tri-axial compression are summarized. The results show that, after heating and cooling,

granite longitudinal wave velocity is decreasing with increasing temperature; meanwhile, under a constant confining pres—
sure, when the temperature changes from 20°C to 200°C , the peak stress, elastic modulus, peak strain tended to increase
with the temperature increasing, but when the temperature changes from 200°C to 400°C, these mechanical parameters is
decreasing. Temperatures can make the water content of rock gradually decreases, and because of different thermal expan—
sion of rock internal mineral compositions, the additional thermal stress inside the rocks is generated, thereby the initial
crack inside the rock will have propagation and coalescence or new cracks generate to affect the stability of the borehole wall
and the surrounding rock.

Key words: rock mechanics; temperature; granite; longitudinal wave velocity; conventional tri-axial compression test;

wellbore stability
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