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ABSTRACT

Rocks commonly include weak planes such as bedding, cleavage, and schistosity, which reduce the
strength of rock mass and lead to anisotropy. Although borehole drilling and laboratory test are
expensively conducted for slope stability analysis, the anisotropic behavior is generally ignored due to
complexity of the anisotropic model and the difficulty in obtaining weak plane parameters. Thus, the
slope stability analysis cannot reflect the real site condition. The purpose of the study is to investigate
the anisotropy and cleavage strength parameters of slate. The drill cores of the Lushan slate were
collected to conduct direct shear test and point load test. We considered the spacing of fractured

cleavage to estimate the weights for unfractured and fractured cleavage, respectively. For the viewpoint
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of rock mass, the anisotropy index and the strength parameters of cleavage were taken as weighted

averages considering unfractured and fractured cleavage. The results show that the cohesion and

friction angle of the cleavage have average values of 60 kPa and 23.1° , respectively. As the anisotropy

index increases, the friction angle of the cleavage decreases, whereas the cohesion shows no clear trend.

(Keywords: Weak plane strength, anisotropy, slate, cleavage)
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Figure 1 Anisotropy in small and large

scales
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Figure 7 Point loads on cores which are vertical

and parallel to the cleavage
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Table 1 Weights for unfractured and fractured cleavage

LR 35 Sc(cm) Si(cm) Wane: Wi
A27 60~64 1.2 8.67 0.516:0.484
A27 64~68 1 9.52 0.538:0.462
A27 72~76 1.1 8.33 0.506:0.494
E7 64~68 . 7.8 0.490:0.510
E7 68~70 1 6.88 0.458:0.542
E9 84~88 0.8 6.9 0.549:0.451
A-15-1 68-72 1 10 0.549:0.451
A-15-1 72-76 0.7 6.341 0.434:0.566
A-15-1 76-80 1 10.151 0.553:0.447
A-15-1 80-84 0.7 7.903 0.493:0.507
LSB9 88-92 0.7 6.846 0.455:0.545
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Table 2 Strength parameters of cleavage for unfractured and fractured conditions as well as average

values
FLYE | SFERE | Cur(kPa) | Ce(kPa) | dunr(° ) | ¢r (C ) | Cw (kPa) | ¢w (O )
A27 | 60~64 6.157 0 22.86 18.86 3.177 20.924
A27 | 64~68 11.985 0 39.399 20.269 6.450 30.564
A27 | 72~76 24.191 0 20.35 16.57 12.247 18.484
E7 64~68 3.559 0 3237 16.39 1.743 24.216
E7 68~70 58.23 0 26.85 16.4 26.595 21.173
E9 84~88 214.84 0 18.38 20.14 98.292 19.335
A-15-1]| 68-72 357.97 0 27.11 21.86 196.660 24.744
A-15-1| 72-76 181.92 0 24.88 21.83 78.972 23.154
A-15-1| 76-80 279.71 0 18.51 2191 154.607 20.031
A-15-1]| 80-84 101.78 0 27.22 23.77 50.188 25.471
LSB9 | 8892 64.56 0 29.86 21.81 29.399 25.476

3 REZFEE OV R AR a U BRHY R R M E R o

Table 3 Anisotropy indexes for the unfractured cores and the rock mass

L% R la la’
A27 60~64 20.750 | 40209
A27 64~68 29.154 | 54.174
A27 7276 39.490 | 78.002
E7 64~68 19917 | 40.666
E7 68~70 12002 | 26278
E9 84~88 36226 | 79.180
A-15-1 68-72 28926 | 52.653
A-15-1 72-76 16294 | 37.535
A-15-1 76-80 17.156 | 31.038
A-15-1 80-84 20812 | 42206
LSB9 88-92 23.657 | 51.950
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