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Experimental study for shear strength characteristics of
sandstone under water-rock interaction effects
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Abstract: Shear strength tests of sandstone under different hydrochemical environments were carried out. The effect of
hydrochemical action on sandstone structure was analyzed from the viewpoint of meso-mechanism; and the mechanism of
hydrochemical damage of sandstone was discussed. On this basis, the effect of hydrochemical action on shear strength of sandstone
was analyzed; and a variable was introduced to quantitatively express the hydrochemical damage evolution of shear strength
parameters. Moreover, the evolution of hydrochemical damage degree of Chongqing sandstone under certain environment was
simulated by chemical kinetics method. Based on the simulation, the shear strength parameters can be predicted. The study results can
be used as a valuable reference to quantitatively evaluate the hydrochemical corrosion of rock; so as to offer an effective method to
estimate the safety and stability of rock engineering under water-rock interaction effects.
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Fig.1 Microscope image of sandstone
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Table 1 Test results of porosity and longitudinal wave velocity under different hydrochemical environments
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AR KA 2E IR pH
/% /% / (m/s) / (m/s) /%
PRI K 10.881 0 3806
MK (R 30 d) RABK 7 10.882 1 10.933 0 0.47 3822 3688 3.49
MK (60 d) RABK 7 10.882 1 10.954 7 0.67 3828 3 605 5.82
MK GRM 30 d) HCI ¥ 4 10.879 5 10.962 7 0.76 3 805 3622 4.80
MK R 60 d) HCI ¥ 4 10.879 5 10.996 1 1.07 3822 3548 7.17
MUK R 30 d) HCI ¥ 2 10.900 4 11.071 0 1.56 3816 3532 7.43
MK R 60 d) HCI ¥ 2 10.900 4 11.180 6 257 3819 3432 10.14
MUK R 30 d) NaOH VA 10 10.930 6 10.984 6 0.49 3802 3 647 4.07
MK R 60 d) NaOH VA 10 10.930 6 11.020 8 0.83 3829 3586 6.36
MK GRM 30 d) NaOH VA 12 10.916 9 11.0152 0.90 3868 3658 5.43
MK R 60 d) NaOH VA 12 10.916 9 11.080 1 1.49 3830 3566 6.90
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Fig.3 Relationship between porosity and velocity
of longitudinal wave
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Table 2 Test results of shear strength under different conditions
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MK (R 30 d) ZEIBK 7 18.255 25.008 28.580 11.845 52.36 0.998 9
MK (R 60 d) ZRIK 7 17.238 24.228 27.476 10.924 52.26 0.9958
MK (R 30 d) HCl % 4 16.872 24.358 26.631 10.971 51.30 0.9759
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Fig.5 Effect of porosity on the internal friction angle and cohesion strength
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Table 3 Dissolution reaction equations
of main minerals in sandstone
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Fig.6 Effect of hydrochemical damage degree on the
internal friction angle and cohesion strength
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