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Slope stability analysis using fuzzy sets theory

"I, # %9, 7L
(il A A TRERF ST, {095 At 210098)
OB a0 AR ST O, 30 J X A 4R M 43 B R R DR A I A, SR T b TR S S A A 40 B
W7k, AL T LR E P A AT O R, IR ORI R B SR AR T L B T LA R A b BT R B T BT 2 S U
BERItE . fE M E L2 R SR ARG b, 85 & T XK M T A LS M 3 m o 8ok G Uy ik, RIS BEREE T
TSR E PR VP 1) SR JRR bR B, JF AR T AR TR VP ) R 0 8 bR AR 22 4 R BCR R T E S L ST T AR B R
S8 VEASUR 43 1T 5 12 — P S Ry 5 B AR E 0 K R S M AR 8
XK BRIA): BRI, SJm R R TR E T R A R
HE 5 S TU 457 SCERARIRES: A XEYHS: 1000~ 4548(2003) 04— 0409~ 05
TEZBB M R PIE(1963- ), 5, 4, Wilg R EER, e . FENFE A 55 TR SRELAE .
XU Werya, JIANG Zhong-ming, SHI Arrchi
(Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China)
Abstract: Vague information widely exits in many aspects of the stability analysis of rock and soil slopes. By studying the vague factors in the
slopes, a new approach is developed for the slope stability analysis using fuzzy sets, and a new fuzzy mathematical model is proposed to analyze
the stability of slopes. In this model, the vague character of mechanical parameter, such as density, cohesion and frictional angle, is considered.
For the convenience of computation, interval arithmetic is introduced to substitute fuzzy arithmetic. On the basis of the analysis of test data of rock
and soil, a method to construct the membership functions is proposed according to the experience of specialist and a membership function for the
evaluation of stability analysis of slopes is also constructed by use of statistical data. A new method used to evaluate membership degree of fuzzy
safety coefficient and index for the evaluation of slope stability are also suggested in this paper. The case study indicates that fuzzy analysis method
of slope stability is a more reasonable analysis method.
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Fig. 1 Membership function of stability
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Fig. 2 Sketch of the slope for computation
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Fig. 4  Membershin function of cohensive



£4 M T P, S . R ROR AL B (1) a0 3 R e 1tk o by 413
#1 FRESR:ZRTEE
Table 1 Membership degree versus safe index of the computed slope
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AR R PR ] 1 T Matlab R85 (134 S ASOR
FaE e AR P, PR SEpl AT TS . B3~ 5K
W FROMAEEANFREEEE . B 6 it
HRAN 2R BRRREE . R1GH T SRR
FEAR LT X NI 39 2 4 B

5 NERM PRERYE
Fig. 5 Membership function of frictional angle
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Fig. 6 Membership function of safe index
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