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Fig.1 X-ray diffraction pattern of quartz sandstone
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Fig.2 Electron microscope scanning image of quartz sandstone
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Tab.1 Basic physical parameters of quartz sandstone
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Fig.5 Schematic diagram of triaxial shear test
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Fig. 6 Stress—strain curve test of silicone rubber
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Fig. 7 Triaxial shear stress—strain curves of quartz sand-
stone under different confining pressures
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Tab.2 Piecewise linear regression fitting parameters of
triaxial shear strength
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[l 5 /MPa 4, 051 /(®) c )ia
0 0.471 89.99 7.105 0.998
2 0.512 89.98 6.343 0.997
4 0.468 89.99 8.206 0.999
6 0.435 89.94 7.606 0.998
8 0.489 89.96 9.310 0.998
10 0.449 89.86 9.384 0.999
12 0.460 89.90 6.723 0.999
14 0.453 89.90 8.441 0.995
16 0.472 89.96 7.104 0.996
18 0.474 89.75 7.935 0.993
20 0.492 89.21 7.968 0.997
22 0.483 89.32 8.231 0.999
24 0.469 89.66 8.453 0.995
26 0.517 89.74 8.179 0.997
28 0.498 89.53 8.514 0.993
30 0.489 89.96 7.979 0.994
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Mechanical Properties and Fracture Surface Morphology of Quartz Sandstone Under Triaxial Shear
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3.China Inst. of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: To study the shear damage deformation characteristics of intact rock in rock slopes under three-dimensional compressive—shear stress

conditions, 16 sets of triaxial shear tests were conducted on saturated intact fine-grained quartz sandstone with simple composition and homogen-

eous structure under different confining pressures by using the Rock Top—S50HT full-stress multi-field coupling triaxial test system. In the tests,

the corresponding triaxial shear stress—strain curves and the shear—failure fracture surfaces containing original rock debris were obtained, the non-
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linear variations of the strength characteristics of quartz sandstone under triaxial shear stress were analyzed, and the triaxial shear failure mode
and the roughness characteristics of the fracture-surface morphology of quartz sandstone were explored. Also, based on the Delaunay point—cloud
discretization algorithm, the failure fracture surface of quartz sandstone was reconstructed, and the variation characteristics of its potential contact
part with the effective inclination threshold of the surface were analyzed. The results show that with increasing normal stress, the triaxial shear
failure mode of quartz sandstone changes gradually from brittle failure to plastic failure and finally to plastic flow failure. The triaxial shear
strength of quartz sandstone shows obvious nonlinear variation with increasing confining pressure. The Mohr—Coulomb criterion is used to fit the
triaxial shear strength of quartz sandstone via piecewise linear fitting, and it is found that with increasing confining pressure, the cohesion in-
creases while the internal friction angle decreases. The three-dimensional roughness characteristics of the shear—failure fracture surface are evalu-
ated using the traditional Grasselli model, and its nonlinear fitting parameters 6, and ¢ fully describe the roughness characteristics of the frac-

ture surface under triaxial shear failure. The present results are very important for predicting the triaxial shear strength of rock under complex

stress and for evaluating the stability of slopes in rock engineering and optimizing the design schemes for supporting them.

Key words: rock mechanics; triaxial shear test; failure mode; nonlinear shear strength; morphological characteristics of fracture surface
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