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Beta Probability Distribution of Shear Strength Parameters of Weakness

Interlayers in Rockmass

Lu Yaner' Liu Yong’
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and
Soil Mechanics Chinese Academy of Sciences Wuhan 430071  China;2. Department of Civil &
Environmental Engineering National University of Singapore 119260 Singapore)

Abstract: The distribution characteristics of the weak interlayers in rockmass of several projects and the advan—
tages of Beta distribution are analyzed. It reflects that the Beta distribution can effectively fit the distribution of the co—
hesion strength and coefficient factors of the weak interlayers. The methods for determining the parameters in Beta
distribution are discussed. The Beta probability density functions of the cohesion strength and coefficient factors of the
weak interlayers are derived according to 31 groups of test results in Baihetan Power Station. Compared with normal
distribution and lognormal distribution the Beta distribution is found to be effective in avoiding negative and infinite
parameters. It has flexibility in reflecting the real distribution with right skewness normality or left skewness. A-D
test is carried out to test the Beta probability density functions of the shear strength parameters of the weak interlayers.
The A-D test statistics obtained by biased transformation method are compared with the critical value which indicates
that Beta distribution is suitable for fitting the shear strength parameters of the weak interlayers in Baihetan Power Sta—
tion.
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Table 1 Shear strength parameters of weakness interlayers b
a~b-
in Baihetan hydropower station 5 Y N
x.(kPa) Y 2 Beta
1 2 22.57 0.35 Table 2 Parameters in Beta distribution of shear strength
2 C3 36.92 0.40 parameters of weakness interlayers
3 C34 30.6 0.41 “ b y n B B,
4 C4 33.8 0.45
39.8 229.2 4.52 76.9 2.30 2.41 0.033 2.23
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