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An experimental study on permeability of sandstone with different shale
contents under 3-D stress conditions

ZHOU Xiang
( Chongging Water Resources and Electric Engineering College ,Chongging 402160, China)

Abstract;In order to examine the difference in permeability and mechanical properties of sandstones in the
three direction stress state, the permeability tests are carried out on shale contents of 4% , 15% , 24% and
31% . The research results show that the strength and elastic modulus of sandstones decrease with the
increasing clay cement, and decrease with the increasing confining pressure, and the internal friction angle
and cohesive force decrease with the increasing clay content. Permeability with increasing stress decreases first
and then increases again slightly in the overall trend under the same confining pressure and clay contents, and
the permeability coefficient in the peak stresses near the maximum. The permeability coefficient decreases
linearly with the increasing contents of the cement under the same confining pressure and the partial stress.
The permeability of sandstones decreases with the increasing confining pressure. Based on the experimental
results, a comprehensive model of sandstone permeability considering confining pressure, porosity and shale
content is obtained. The rationality of the model is verified by the comparison of the theoretical and
experimental data.
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Table 1 Composition content analysis results
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Fig. 1 Stress strain curve
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Fig.3 Variation in permeability with loading stress
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Fig. 4 Relationship between permeability and

confining pressure

2.2.3 PRI XS SRR A T

A5 B 5B 45 ) B R D A B R M S
S AT A BN AR [ ) A O 182 T T AN [ e BT A Y
BB AR/ L WL B S (BR T 08, SO Ak B g i
JE 5 MPa, {5 71 0 MPa L % [l £ 15 MPa, i1 7 10
MPa ()15 &8 #4736 BT ) o AN EIS v e] DLE 1, AH 8] 1



- 88 - JA RS AR E s =g S e g 2017 4¢
ir KB ALER—FBHETHBEE LS ¢/0 2RI
~6F X BOR R OC &R, A OC R B R K F 0,98, BT fif
&
L4t HRIR N
S | )=—0.246 2¢+85817
= 2
S, Fe09978 K, =cln($)+d (3)
w
1 1 1 J N, N M2,
% 10 20 30 40 e, d——5 [l R AH C 1 256 5 5
/% _
(a) 0,=5 MPa, 0,-0,=0 MPa 10
el ol y=1.874 In(x) + 4.842 4
sk R=0997 7
»=1.210 5 In(x)+3.604 5 7=1.430 6 In(x)+4.100 3
é; 4 — R>=0.9762 R=0.9822
i R N —_ =
L e I ¥ N hel
S2F 0154 6x5.7859 b Bl o 5 MPa
R=0.982 8 = [ ST o 10MPa
| ; : L
" : . . : L B R*=0.9852 O a5 MPa)
0 10 20 30 Ot I ;2 §§§10 Mpa§
o e 1815 MPa
(b) 6,=15 MPa, 6,-0,=10 MPa 0 L 1 P i 220 MPa
0 1 2 3 4 5
E5 sEXS5RRABMXRME ¢lo

Fig. 5 Relationship between permeability and shale content
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