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Shear behavior of the Triassic sandstone in Sichuan
under high pore pressure of H,O/CQO; conditions
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Abstract: Understanding shear behavior of a sandstone is vital for underground engineering projects, such as mining, underwater
tunnel excavation and CO; geological storage, and so on. In this study, the shear behavior of a intact sandstone under
dry/saturated/H,O-injected/CO»-injected conditions were conducted using a shear-flow test apparatus. The results show that the shear
strength and the residual shear strength were increase with the effective normal stress under dry/saturated/H,O-injected/CO»-injected
conditions. The shear stiffness was also increase with the normal stress under dry condition. The effect of pore pressure on the shear
strength follows the Terzaghi effective stress law. Water/CO; could weaken the shear strength. Water lowered the internal friction
angle ¢, CO; hardly affected it. CO2 lowers the cohesion stronger than that of water. The reasons of the weakening effect of water and
CO; were the interaction of fluid-rock, and the weakening effect of water on the clay contained in the sandstone was stronger than
that of CO,.
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Table 1 The mechanical parameters of the intact sandstone

R PR SRPVIRIE FRMERTR AL
/ mm / MPa / MPa / MPa °
$38%70 46.12 2.01 4.72 0.33
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Fig.2 The microstructure of the sandstone
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Fig.4 The shear-flow test apparatus
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Table 2 The test conditions and the results
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WHE K ENJ B BYP)SREE
Wik /MPa
/ MPa / MPa / MPa / MPa
1# T 2 0 2 9.20 325
2* T 5 0 5 11.27 5.78
3t T 7 0 7 12.70 6.18
4* T 10 0 10 17.77 8.46
5% HAIK 2 0 2 7.71 2.89
6" HRIK 5 0 5 9.91 4.05
7* HLRIK 7 0 7 10.57 5.64
8 HUALK 10 0 10 13.57 7.53
9* K 7 5 2 7.85 3.28
10* K 10 5 5 9.91 6.54
11# K 12 5 7 11.55 7.33
12 K 15 5 10 13.20 9.93
13 CO, 7 5 2 5.89 1.48
14 CO 10 5 5 10.86 4.85
15 CO. 12 5 7 11.63 5.97
16" CO, 15 5 10 14.34 8.77
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