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Study on the strength characteristics and deformation rule of
red sandstone in Meilinmiao mine under negative temperature

SHAN Renliang, SONG Liwei, LI Dongyang, LIU Nian, LIU Yan, XIA Yu

(School of Mechanics and Civil Engineering, China University of Mining & Technology
(Beijing), Beijing 100083, China)

Abstract The study of mechanical properties and deformation rule of Meilinmiao red sandstone have
been conducted on freezing triaxial test machine. Four different confining pressures are applied sepa-
rately on the samples at -15 °C, and the effect of confining pressure to rock strength and Young’s
modulus are analyzed. The results show that both axial compressive strength and Young’s modulus in-
crease linearly as the confining pressure increases, and the red sandstone still meet Coulomb criterion.
Through regression analysis, the cohesion of red sandstone is 12.7 MPa, and the internal friction angle
is 30.4°. The rock failure form is related to confining pressure.
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Table 1 Axial compressive strength, elastic modulus and Poisson ratio under different confining pressures
03/ MPa 0 4 8 12
oy, ¢ /MPa 40.9 443 47.0 53.0 58.9 542 70.0 71.5 74.3 78.1 78.7 80.7
E,/ GPa 1.520 1.599 1.623 1.657 2.438 1.957 2.793 2.621 3.100 3.330 3.451 3.584
u 0.156 0.151 0.148 0.179 0.159 0.187 0.150 0.161 0.142 0.238 0.195 0.183

T o BB PURSREE; BV EFIZSANERTR, 1 AR L.

ANTR] B PR i 2R N A i 2 B 1 s
(a) 03;=0 MPa

40 V'\-\ A‘\‘

-

30

4
f
£
4
4
20 £
4

o/ MPa

¢
4
s
3
*
*
.
.
*
b

(b) 03=4 MPa
50 F . N

2

4
{
£
£

o3/ MPa

30

g -

20 +

.
.
.
*
.
*
b
.
3

70 L (¢) 0;=8 MPa

o5/ MPa

g-

.
.
3
L3
20 1
L 4
1Y
19
.
L]
o

i (d) 03=12 MPa
60 /\

50 - 2
L H

i

H

L H
10
-0.01 0 0.01 0.02 0.03 0.04

&
—— &

- 03/ MPa

8
3%
S

—— g

- &y

BT AR S AR g - AR i 2
Stress-strain curves under different confining pressures
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Fig.2 The relationship of axial compressive strength

and confining pressure
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Fig.3 Typical failure of red sandstone
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