1SSN 0307-904X

Accepted Manuscript

AIDIDILE IEID

MAITHIEAMAITMICAIL
AMDIDIELILING
Fuzzy mathematics model and its numerical method of stability analysis on rock simulation and
slope of opencast metal mine ::gr?f:;?i::nof,?é

environmental systems

Wen-Xiu Li, Dong-Liang Qi, Shao-Feng Zheng, Jing-Chao Ren, Ji-fei Li, Xia

Yin

PIL: S0307-904X(14)00478-8

DOI: http://dx.doi.org/10.1016/j.apm.2014.10.006
Reference: APM 10158

To appear in: Appl. Math. Modelling

Received Date: 27 February 2013

Revised Date: 14 May 2014

Accepted Date: 2 October 2014

Please cite this article as: W-X. Li, D-L. Qi, S-F. Zheng, J-C. Ren, J-f. Li, X. Yin, Fuzzy mathematics model and
its numerical method of stability analysis on rock slope of opencast metal mine, Appl. Math. Modelling (2014), doi:
http://dx.doi.org/10.1016/j.apm.2014.10.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.apm.2014.10.006
http://dx.doi.org/http://dx.doi.org/10.1016/j.apm.2014.10.006

Fuzzy mathematics model and its numerical method of stability
analysis on rock slope of opencast metal mine

Wen-Xiu Li**, Dong-Liang Qi", Shao-Feng Zheng", Jing-Chao Ren®, Ji-fei Li*, Xia Yin"

*College of Civil Engineering and Architecture, Hebei University, Baoding 071002, PR China
*Corresponding author. Tel.: +86312 5079493; fax: +86312 5079375.
E-mail address: Leewenxiu@ 126.com (W.-X. Li).

Abstract

Because of the complex nature of rockmass in open-pit mines, it is difficult to accurately
measure various factors which have great effect on the slope stability. Based on results of the
statistical analysis of a large amount of measured data in geotechnical engineering and civil
engineering, the fundamental fuzzy models of rock slope stability are established by using the
theory of fuzzy measures. In view of the marked “fuzziness” in the factors that have effect on the
problems of slope stability, the deformation failure of rock slope in open-pit mine is studied by
using the fuzzy mathematical theory in the paper. In accordance with the deformation failure of
rock mass in open-pit mines, by applying the theory of fuzzy probability measures, the fuzzy
probability formula is derived for the deformation failure of rock masses, and the numerical
method is given to calculate the fuzzy probability. Finally, an engineering example of the rock
slope in open-pit mine is calculated and-analyzed by using the three-points Gauss-Legendre
quadrature formula. The practical calculation shows that the method can be used for analyzing and

studying the problems of the slope stability in opencast metal mine.
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1. Introduction

As everyone knows, slope stability analyses are used in a wide variety of civil engineering
problems and many methods have been used in the stability analysis of rock slope in open-pit
mines. The stability of open-pit slopes has always been considered as a very important issue in
rock mechanics and mining engineering. In other words, the slope stability in open-pit mine is
important because slope failures or landslides can lead to the production safety accidents.

In fact, slope stability is a major problem associated with open-pit mining of metal orebody,
causing damage to slope rockmass. To avoid adverse impacts of slope instability, a reliable
analysis is essential. In recent years, the prediction and analysis of rock slope stability have been
studied by many scholars in this field and valuable results have been obtained [1-19, 21]. Recent
efforts include the use of finite-element method [1], genetic algorithm method [2], distinct element
method [3], finite difference (FLAC) method [4] and artificial neural network (ANN) method [5, 6]
in the prediction of rock slope stability. The probabilistic approach has also been used as a
powerful analysis tool for representing uncertainty in the slope instability model and in the

rockmass characteristics [7, 8]. However, in practical engineering conditions, the amount of data
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