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FUZZY MEASURESANALYSISFOR DISPLACEMENTS
AND DEFORMATIONS OF JOINTED ROCK SLOPE
UNDER INFLUENCE OF GROUNDWATER

LI Wen-xiu LIANG Xu-li ZHAO Sheng-tao
(College for Machinery and Civil Engineering Hebei University Baoding 071002 China)

Abstract The predictions of displacements and deformations of rock slopes are important in rock and soil
mechanics and engineering. Various approximate methods have been used for such calculations. The displacement
or deformation of a rock mass can be regarded as a fuzzy event that takes place at a fuzzy probability. Therefore
the theory of fuzzy measures can be applied to describe the displacements and deformations of rock slopes. Based
on the results of the statistical analysis of a large amount of measured data in slope engineering the fundamental
fuzzy model of displacements and deformations of rock slope is established by using the theory of fuzzy measures.
The formulas of two-dimensional problems are developed and applied to the predictions of displacements and
deformations of rock slopes due to surface excavation. The fuzzy measures models presented are adopted for back
analysis using displacement parameters. The agreement of the theoretical results with the field measurements
shows that the model is satisfactory and the formulae obtained are valid and thus can be effectively applied to
predict the displacements the failure of rock slopes due to mining and the failure of slopes under the influence of
groundwater.
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Fig.1 A cross-section of surface excavation
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Fig.2 Comparison between the measured data and the

theoretical results for the horizontal displacement

1
Tablel Relationsbetween slope anglesand the strains

E(x=0)
al®) B=55°00' B=51°30'
35 0.000 030 34 0.000 128 54
40 0.001 418 07 0.002 137 39
41 0.002 578 99 0.003 328 27
42 0.004 485 24 0.005 006 85
43 0.007 477 96 0.007 293 11
44 0.012 026 27 0.010 333 43
45 0.018 668 90 0.014 249 92
46 0.028 093 73 0.019 187 41
47 0.041 095 28 0.025 278 81
48 0.058 517 91 0.032 622 57
49 0.081 311 55 0.041313 67
50 0.110 495 90 0.051 428 77
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Fig.3 The theoretical curves of the horizontal strains
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