Zib5EEEILD

38 E Holl OIL & GAS GEOLOGY 2017 4 12 H

X EHS:0253 -9985(2017)06 - 1172 - 08 doi:10. 11743/0gg20170618

FimEEERTHEEN S ZHMESHLR

noED R ! EE k&
(1. BCHAPHE TR MK 3 B 16 -5 1 T A B AR 4 B 8 B 5 s ==, DU 1] jR 6100595 2. s AR T K2
S AR TR, W)I BiER 610059)

WE VR REBEAEEXW) & H A ERAZTHRRE B ED 8 H F R B3R 7 X %, A F MTS815 ik 7] A 42 4
RIERENEE L TEDSGEEENHAITEHATERN W EH R, SRR W, B — T, R = 3 R 58 5 A B A
BPHEYMEEN AT A EE -0, MRABEEAE,0 Ci, AEFEDERMBOBENE kL ERD, HER
B CHERER AR Z FAMR 00 C2 5, 458 TMAEHN 52K, 60 CRIEE - B ELEERFETRAE
HEWR BN BES £, £0~100 MPa B EGE 15~150 CEELEN A B D LR EHRALATOLTREREE, BE
MEFRENYMEERTEE, RN E R T X TN - R & AB N5 M EA 837 a4 Kt
EIR7IE 7N & kR - R 67

KR EE A BENLAF A R E R N F XD S A ;1) 24

hE %S TEI35 SERFRIZAD : A

A triaxial compression test of tight quartz sandstone under high
temperature and high confining pressure
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Abstract ; The impact of temperature and confining pressure upon mechanic characteristics and failure modes of the tight
quartz sandstone in the second member of the Xuejiahe Formation ( T,;x”)in Xinchang gas field of Sichuan Basin, was
studied through a conventional triaxial compression test by using a MTS 815 servo-controlled testing machine to simulate
subsurface environment of high temperature and high confining pressure. The results show that,when the temperature re-
mains constant,the average values of compressive strength and elastic modulus of quartz sandstone samples increase with
growing confining pressure. And when under a constant confining pressure, the value changes in a two-stage way below
and over the temperature of 60°C . Before the temperature reaches 60 °C ,the samples have a quadratic nonlinear decrease
in terms of cohension and a nonlinear increase for their internal friction angle, triaxial compression strength , and elastic
modulus. When the temperature is higher than 60 °C ,the above-mentioned parameters vary in a totally reverse direction.
The temperature of 60 °C is then the critical point for the mechanical properties of the samples to reverse under joint con-
trol of temperature and confining pressure. Within the ranges of pressure from 0 to 100 MPa and temperature from 15 to
150 °C ,the deformation or failure modes of the samples depends on temperature and confining pressure, with the latter
having stronger impact than that of the former. Based on deformation process and failure modes,we roughly categorize the
stress-strain curves into five types, which in turn loosely correspond to failure modes of tensile,shear, shear dilatancy , and
tensile-shear , respectively.
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Fig. 1 Complete stress-strain curves of tight quartz sandstone samples in conventional triaxial compression test at
high temperatures and fixed confining pressure( o)
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Fig.2 Types of stress-strain curves of tight quartz sandstone samples under combined action of

temperature and confining pressure
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