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Experimental study on mechanical characteristics of mica quartz
schist foliation surface

WU Fu-bao
(China Railway Siyuan Survey and Design Group Company Limited, Wuhan 430063, China)

Abstract: The mineral composition and microstructures of mica quartz schist determine its anisotropic characteristics. The
mineral composition and microstructural characteristics of mica quartz schist are obtained by using the casting abrasive test and
the scanning electron microscopy. Through the triaxial shear tests, the mechanical parameters of foliation surface of slightly
weathered rock samples are obtained. Through the point load tests on strongly weathered and moderately weathered rock blocks,
combined with the shear tests on foliation surface of strongly weathered rock samples, the mechanical parameters of schistose
plane of strong weathering and medium weathering rock samples are obtained. According to the theory of material mechanics,
the minimum uniaxial compressive strength of the rock samples is obtained by calculating the mechanical parameters of
foliation surface, and then the anisotropic coefficient of the rock samples is calculated. Based on the compressive strength of
vertical foliation surface, the weathering coefficient of the rock samples is calculated, and the relationship between the
anisotropy coefficient and the weathering coefficient of the rock samples is summarized, and the variation laws of mechanical
characteristics of foliation surface in weathering process are revealed.
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Table 1 Physical indies of micro-weathered rock samples

KAk W TEE WA g hokR Ak

E ML N(grem?®)  /(grem?) 1% /%
MRt 89 2.62 2.64 0.10 0.18
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Table 2 Test results of total weathering layer
RIREE  RIREAKER TR AR brales
/(g em) 1% 1% 1% R
1.66 27.20 42.0 28.3 13.7
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Fig.1 SEM image of after amplification of 600 times
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Fig. 2 Photos of destroyed rock samples
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Table 3 Results of triaxial shear tests

EORV RS BT
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4%  /MPa /MPa ! &@ﬁ %%ﬁ

) /10° N /10° N
7-2-3 3 150.1 244 6479  137.91
7-3-6 6 199.0 214 7823 187.46
7-7-9 9 2102 26.2 100.82  192.61
7-5-12% 12 169.6 314 98.65  150.99
8-1-3 3 425 29.2 23.32 38.58
8-2-6 6 100.0 21.8 42.74 95.07
8-3-9 9 1011 29.1 57.03 92.72
8-4-12 12 1169 25.4 60.95  110.76
9-1-3 3 8Ll 36.0 50.10 67.37
9-2-6 6 104.9 44.1 77.31 79.51
936 9 1340 39.4 92.08  109.20
94-12¢ 12 914 49.4 77.19 68.61
10-2-3 31179 222 4738  110.27
10-3-6 6 1388 17.2 4682 13435
10-4-9 9 1462 19.2 56.51  141.05
10-6-12 12 1535 16.0 53.92  150.85
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Table 4 Converted values of uniaxial compressive strength
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Table 5 Results of point load tests
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Table 6 Mechanical characteristics of schist foliation surface
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Fig. 3 Relationship between anisotropic coefficient and weathering

coefficient
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