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Experimental study on influence of confining pressure on shale mechanical
properties under high temperature condition

MENG Lu-bo' LI Tian-bin' ,XU Jin®,MA Hong-min', YIN Hong-yu'

(1. State Key Laboratory of Geohazard Prevention and Geoenviroment Protection , Chengdu University of Technology, Chengdu 610059, China ;2. College of
Water Resource & Hydropower ,Sichuan University ,Chengdu 610000, China)

Abstract : High temperature conventional triaxial compression test of shale were carried out by using the MTS815 ser-
vo-controlled testing machine ,based on the results of the tests, the relationships between confining pressure and the
characteristic of shale stress-strain curve, peak strength, elastic modulus, Poisson’ s ratio, peak strain were
investigated , and the general regulation is obvious. According to the characteristics of volumetric strain, the stress-strain
curves were classified into three types. They are dilatation type , compression-dilatation type,compression type,and the
confining pressure has conspicuous dilatation effect on shale. At the same temperature , when confining pressure rises
from 5 MPa to 25 MPa, shale peak strength (o, —0;) is comparatively lower, indicating stronger plastic
deformation ,and peak strength and elastic modulus increase with uprising confining pressure. When confining pressure
is lower than 15 MPa,shale Poisson’ s ratio increases with increasing confining pressure while peak axial strain and
peak circle strain decreases with increasing confining pressure. When confining pressure is higher than 15 MPa,
shale Poisson’ s ratio decreases slightly with the increasing confining pressure ,while peak axial strain and peak circle
strain increase slightly with the increasing confining pressure.
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Table 1 Proportion of main minerals of shale %
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Fig. 1 X-ray diffraction patterns of No. 1 shale sample
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