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Abstract: [Objective)] In order to overcome the subjectivity of using weight directly in current safety
assessment of landslide,new ways to predict the slope were seeked. [Method) Based on catastrophe theory
and long-term monitoring data, this paper established a comprehensive assessment system for safety and
stability of slope. By building the assessment index system, confirming the underlayer index score, normali-
zation calculation,and confirming the value of each mutation membership degree of the index system, the
comprehensive assessment on the process of total catastrophe was realized. [Result] This paper proposed a
catastrophe comprehensive assessment method and constructed a comprehensive assessment system for
slope safety. Application examples showed that the total catastrophe data of landslide tended to be smooth
gradually with time. Comparing with other years, the total catastrophe data of 1990 and 1995 were 0. 94 and
0. 97.,indicating abnormal catastrophe. The assessment results agreed well with security report. [Conclu-

sion] The catastrophe comprehensive assessment method is feasible,and can reflect the actual operation of
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the landslide objectively and comprehensively. It is of practical value to find the hidden danger of landslide

timely and to ensure the operation of landslide normallyand steadily.

Key words:landslide;safety and stability; comprehensive assessment;catastrophe theory
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Table 1 Normalization computation results of bottom evaluation index (1987 and 2004 )

fe{f; Dizcr?ion L4 L1 L5 L6 L7 L8 L9 L11 L12 L13
X 0.76 0.76 0. 89 0. 80 0. 87 0.74 0.79 0.91 0.78 0.77
1987 Y 0.79 0.97 0.66 0.77 0. 87 0. 83 0.70 0.78 0. 94 0.82
A 0.61 0.72 0. 65 0.55 0. 44 0.62 0. 87 0. 50 0. 64 0.70
X 0.87 0.98 0.92 0. 89 0. 89 0. 85 0.95 0.96 0. 82 0.79
2004 Y 0. 89 0.97 0.70 0. 86 0.95 0.78 0.77 0.91 0. 86 0. 81
Z 0.59 0.40 0.76 0.69 0. 85 0.92 0.03 0. 85 0.79 0.83
i 7:7['51 L14 L16-1 Q1 Q3 Q4 Q7 Q8 Q9 Ql1 Q12
Year Direction
X 0. 82 0. 80 0.96 0.70 0.68 0. 81 0.95 0. 87 0.70 0.76
1987 Y 0. 80 0.91 0. 90 0. 90 0. 89 0.91 0. 84 0. 85 0. 88 0. 89
A 0. 34 0. 60 0. 84 0. 80 0.67 0.72 0.93 0.75 0.32 0.33
X 0.95 0.74 0.97 0.90 0. 89 0. 85 0.97 0.95 0. 80 0. 88
2004 Y 0. 64 0.91 0.93 0. 80 0.94 0. 88 0. 96 0.97 0.88 0. 96
4 0. 66 0.75 0. 86 0.93 0.75 0.90 0.97 0.83 0.70 0.48

KR Z RIS = LB bR A AR AR AL SR T, 1987 ARFRMEAL S o O RS RS TR 2. &
R AL 9 9 5 AL AT AN e AR BE U AT 5028 3 2 vhBRER 3 J2 AN [l A 23 IX 728 2 7 53 5R TR v iU
JEVE R AR B AL PR SR R M R e A AR ELAR I A L AR A% 2 SR SR T ECE 1 Y
BB ) RS 2 JZRE LZIFMAEAR A CEAN R . gk TR 4% 4F (1987-07 — 2006-07) A
(B & MR R AT R S RAERBUE. DL R R B 2R dn 5] 4 s .
R2 TNMERERERITEER (1987 £)

Table 2 Computation results of each layer evaluation index(1987)

880 m = 840 m = 800 m = 741 m = 718 m =
J2H J5 1] Elevation 880 m Elevation 840 m Elevation 800 m Elevation 741 m Elevation 718 m
Layer Direction JIIRES I X I X I X X Il X I X I X X Il X
Area [[I Area | Area [[ Area [[I Area [[ Area [l Area [[ Area [[I Area [[ Area [l
X 0.76 0.76 0. 94 0. 89 0.94 0.92 0.93 0. 88 0.97 0. 88
K o =
?‘}fir}j: Y 0.79 0.97 0.90 0.90 0.93 0.94 0. 96 0. 96 0.93 0.95
Z 0.61 0.72 0. 81 0. 87 0.79 0. 80 0.92 0. 86 0. 94 0.63
) X 0. 87 0.96 0.97 0.96 0.96
% 22 Y 0. 89 0.95 0.97 0.98 0.97
Second
Z 0.78 0. 90 0. 89 0.95 0. 86
51 )2 X 0. 980
=
First Y 0.981
Z 0.957
24 2% R
B 0. 991

Total catastrophe data
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