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Experimental study on mechanical characteristics of low permeability rock
under gas undrained condition
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2. Jiangsu Research Center for Geomechanical Engineering Technology, Hohai University, Nanjing 210098, China)

Abstract: To analyze the influence of confining pressure and pore air pressure on the rock mechanical properties under different stress
paths, conventional triaxial tests under the gas undrained condition were carried out on a low-permeability and tight red sandstone. The
experimental results show that the confining pressure has a strengthening effect on the sandstone. As the confining pressure increases,
the strength and ductility of the rock increase significantly, and the rocks eventually show the form of shear failure. The pore air
pressure reduces the compressive strength, while increasing the brittleness and internal tension of the sandstone, by damaging the
internal continuous structure and leading to the occurrence of splitting failure plane.
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Fig.3 Deviatoric stress-strain curve from triaxial compression test of sandstone
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Table 1 Mechanical parameters of sandstone
R P/MPa o3/MPa o,/MPa £,/MPa E,/GPa u ¢/MPa /()
M-01 0 5 98.74 8.08 14.71 0.198 11.68 48.87
M-02 0 10 134.35 10.95 15.41 0.192 11.68 48.87
M-03 0 15 166. 85 13.74 21.60 0.186 11.68 48.87
M-04 1 5 89.81 6.35 16.01 0.158 11.06 46.64
M-06 1 10 133.75 6.32 19.04 0.113 11.06 46. 64
M-08 1 15 146.20 8.27 20. 14 0.134 11.06 46. 64
M-05 2 5 89.32 5.64 17.16 0. 141 10. 62 44. 11
M-07 2 10 132.72 8.71 18.27 0.188 10. 62 44.11
M-09 2 15 153.18 7.51 20. 13 0.182 10. 62 44. 11

VE o, KWL o, KWEMLRIAE B, Hy W PERCRE e WAL

H11& 3 FNE& 1 AT, [l FLBRASUR, Bl LR 3G AC , f W (1 i J38 R 348 K S8 At R 7 184 K, YT AS E )
A R AU . (REIE (0, =5 MPa) 208, BEFLBRSEIG K, 105 06 (58 B LA Bl 83 1 s/ N
B IRTRD A BB R 1 5 N R B A A — 2 B AE Ak, FLIBR AU AN 0 MPa 38 K F] 1 MPa AT 1 MPa 34 K &
2 MPa, N EESE £ 43 SI08/IN 4. 56% F1 5. 42% | 5558 10 5/ 5. 319% F13.98%

1 3 7T D, R0 i B Tk B 5 5 B R 108, MR BRI 4R | DU e & R AR . M ALBR SR
0 MPa i, 7EAIR R ED 5 MPa 50, B0 A R S B LATKR B Ry F2 10 722 UBF 4 3R, /M R i 4 &2 5 Ph Rl
FE RS, 0 SE MRS | 00 2 AOBEIR IR SR 062 2 BB VI AT 23X, 32 B S4B S AR, b e SR 0 v o



%3 T 5,5 AR T REBE S O ARkl 113

W, 3 S T L R OR  E a WE R R AIG, X D R P 0, B B, s B DDA IR S 5t e L R AR A R
WA B R LB 22 I 25 B D)0 K e

HIE 3 (c) AT, W05 7E 2 MPa HOFLEBR SR AR E T, BB W TR 73 11 950 70 2 Bk o ) B SRR T, P o
JEIER, BT UIMIR o st , 00 RPN B RN . X i TRV A LB R, NaRErE s m
Ve S VR E TN
2.2 REFE

Pl 4 ik ge A B8 b H IR E o, SPIRAMEE o, KRN,

170, — kiElg g

60| — FHECHLE wf N
150 | 150} .
£ 140} o 1407 <
=1 £ i
S 120 S ol
1o} ol
100 90
Dy~% % 10 12 14 16 0% % 10 12 14 16
03, /MPa 03, /MPa
(a) TALBRSIE (b) HILESE

B4 mhEEEREMS ML

Fig.4 Fitting curves of peak strength of sandstone
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Fig.5 Sketch map of volume strain stage of sandstone
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Fig. 6 Deviatoric stress-crack volume strain/total volume strain relationship curves of sandstone
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Table 2 Feature stress of fracture volume strain curve

o4/MPa P/MPa o/ MPa o,/ MPa o4/ MPa o./MPa Tg./0, Tg,/0, 0./,
5 1 28.3 58.2 67.5 89. 81 0.32 0.65 0.75
5 2 32.2 50.3 73.2 89.32 0.36 0.56 0.82
10 1 75.6 102.3 119.4 133.75 0.57 0.76 0.89
10 2 44.9 76.5 94.9 132.72 0.34 0.58 0.72
15 1 85.5 119.1 132.4 146. 20 0.58 0. 81 0.91
15 2 114. 4 131.2 134.0 153.18 0.75 0. 86 0.87
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Fig.7 Energy characteristic curves of sandstone under triaxial compression test
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