%43 % F4W B H B #4R Vol. 43 No.4
2015 4 8 F COAL GEOLOGY & EXPLORATION Aug. 2015

XEHS: 1001-1986(2015)04-0063-06

AERIEETHENTE AZESES RGNS
Ix%, T3, B, Rtk
(MEEIAFEIARIEFR, ME E1E 454000)

: FETRRBETAEOERE. REURBGEATR, 5K TA26 &M F 8 Wit n
AAEFZEL. ARE—F = WETRRE 2 TR KT LA F 5%, FRABEAARF KT
B FARK, A%Ee fish B EZRAFIITRE, IR EERRBENGZRE. EH 54
BALHUE], 1FE| 4o T4t MA B R E E 6 BRI E K, B/E ] T40 MPa P54 5% 1 B &
TALBR, K F40 MPa i S0 IEMK, (5 B B3 A0 m) 5 b MG a0 3RE 56 5 A B3R, B
WY %R RN . KT S dE Ry Z3ANNER, BEEKERY AN REERIEARY 5
NEIE I, ¥ BAGHAY BALKS S dhd) 2 K L B E A S TACHAE; B 5 04045 B3R 2 h Bith
WA RERM . HRE IR A T B AN, KB ETA LS — T A
EAEFHIR, HEETEZHEEATZE X B XIXBIREHR, H X B s d 5 i X,

g, RREE; RE;, RH4FMH; MG ENL
TU452 : A DOI: 10.3969/j.issn.1001-1986.2015.04.014

Mechanical charactristics of deformation and damage mechanism of
sandstone under different confining pressure

WANG Yunfei, WANG Liping, JIAO Huazhe, ZHAO Hongbo
(School of Civil Engineering Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: The sandstone of the roof of coal seam 2, in Zhaogu mine was tested under uniaxial compression to ob-
tain its mechanical parameters. The meso-mechanical parameters were got by Particle Flow Code(PFC), in combi-
nation with fish program, the test was conducted to study sandstone strength, deformation characteristics and
damage mechanism under different confining pressures. It is concluded that the sandstone yield stage increases
with the increase of confining pressure, the variation of peak strength with confining pressure is more sensitive
under 40 MPa confining pressure, the sensitivity is reduced when confining pressure is greater than 40 MPa. As the
confining pressure increases, sandstone failure mode gradually changes from brittle model into ductile failure;
sandstone volumetric strain experiences three stages: linear compression, linear expansion and nonlinear expansion.
The linear expansion stage shortens and the nonlinear expansion stage lengthens with confining pressure. There is a
exponential variation among dilatation index, the axial strain of initial point and confining pressure. Sandstone
damage evolution in failure process is divided into four stages: dispersion distribution, damage gathered in some
zone, formation of local fractures and formation of rupture surface. Sandstone is destroyed in compression and
shear mode along the single rupture surface under lower confining pressure, and destroyed in X shearing failure
mode under higher confining pressure.
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Fig.l1 Destruction of sandstone samples
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Table 1 Meso-mechanical parameters of sandstone
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Fig.2 Stress-strain curves of sandstone under different
confining pressure
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Fig.3 The relationship between peak strength of sandstone
and confining pressures
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Fig.4 Volumetric strain-axial strain curves of sandstone
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Fig.5 Simplified model of volumetric-axial strain of sandstone
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Table 2 Dilatation index of sandstone under various con-
fining pressures

/MPa Ag,, Ag, 6, /(%) 1

0 49965 07233  81.7627  1.0000
10 49993 08278  80.5976  0.9857
20 4.580 8 12041 752721  0.9206
30 36540 13066 703242 0.860 1
40 42578 1.9275  65.6444  0.8028

50 3.979 8 2.341 4 59.5309 0.728 1
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Fig.6 Relation between dilatation index, and axial strain of
dilatation initial point and confining pressure
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Fig.7 Damage evolution mechanism in process of sandstone
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