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Sensitive factor analysis of landslide stability
based on norm gray relational grade
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Abstract: Gray correlation model can be applied to the sensitive factor analysis of landslide stability; but the traditional approach for
computing gray relational grade, which is based on average values, may obliterate information of the specific characteristics of gray
coefficients, and possibly make miscalculation of the order relationship with whole approximation. The norm gray relational grade
has a better approximation than the traditional approach; and it can express the specific characteristics of gray correlation coefficients.
The norm gray relational grade is used to analyze sensitive factors that control the stability of the landslide; and the weight
coefficients of each sensitive factor can be calculated. A case study of Tutaizhen landslide in Chongqing Municipality indicate that the
shear strength parameters of the sliding surface are the key factors influencing the stability; and the actions of the earthquake and the
groundwater are nonessential to the stability of Tutaizhen landslide.
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Fig.1 Flow chart of sensitive factor analysis of landslide
stability based on norm gray relational grade
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Fig.2 The profile used to calculate stability factor of
Tutaizhen landslide (profile 11-11")
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TR R 3 PO R S, THR ORI R
B BRI K. ' = (093, 0.83, 0.86, 0.73, 1.00,
1.00, 1.00, 0.73, 0.99, 1.00, 0.87, 0.82, 0.73, 0.89, 0.55,
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Table 1 Calculation results of landslide stability
s c ¢ HUEIEEE KPR RoEt R
TV ke 1) RMug  HBEE X
1 0 0.602
2 15 0.701
3 30 15.5 0.069 0.33 0.806
4 36 0.883
5 40 1.095
6 5.0 0.576
7 10.0 0.762
8 36 15.5 0.069 0.33 0.883
9 17.0 0.997
10 20.0 1.103
11 0 1.095
12 0.025 0.982
13 36 15.5 0.069 0.33 0.883
14 0.10 0.803
15 0.20 0.789
16 0.33 0.883
17 0.35 0.880
18 36 15.5 0.069 0.40 0.851
19 0.45 0.822
20 0.50 0.814
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Table 2 Processed data by standardization and

normalization
i c ) MRS KRR RErE R

Y kpa /() Fhug KRR K

1 0 0.049
2 0.375 0.237
3 0.75 0.7 0.345 0 0.436
4 0.9 0.583
5 1 0.985
6 0 0

7 0.3333 0.353
8 0.9 0.7 0.345 0 0.583
9 0.8 0.799
10 1 1
11 0 0.985
12 0.125 0.770
13 0.9 0.7 0.345 0 0.583
14 0.5 0.431
15 1 0.404
16 0 0.583
17 0.117 6 0.577
18 0.9 0.7 0.345 04118 0.522
19 0.7059 0.467
20 1 0.452
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Table 3 Correlation coefficients

. c ¢ sy KRS
/kPa /(°) ES WA R
1 0.93 0.33 0.63 0.91
2 0.79 0.41 0.83 0.68
3 0.61 0.55 0.86 0.53
4 0.61 0.73 0.69 0.46
5 1.00 0.53 0.44 0.34
6 0.34 1.00 0.60 1.00
7 0.47 0.94 1.00 0.59
8 0.61 0.73 0.69 0.46
9 0.84 0.99 0.53 0.38
10 0.85 1.00 0.44 0.33
11 0.87 0.53 0.34 0.34
12 0.80 0.82 0.44 0.39
13 0.61 0.73 0.69 0.46
14 0.51 0.55 0.89 0.54
15 0.49 0.52 0.46 0.55
16 0.61 0.73 0.69 0.46
17 0.60 0.73 0.69 0.52
18 0.56 0.65 0.75 0.82
19 0.53 0.58 0.81 0.68
20 0.52 0.57 0.84 0.48
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Table 4 Near distance, far distance and norm gray
relational grade of each parameter

P c ¢ AT

- /kPa /(°) B3 AR R

blid 1.14 1.11 1.25 1.62

B :E} 1.40 1.45 1.18 0.97
SOEORKEL 0.55 0.57 0.49 0.37
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Table 5 The weight coefficients of each influencing factor

P ¢ ¢ M AL ,ﬁfEWHE
/kPa /(°) ES WA JE R
W E 0.28 0.29 0.24 0.19
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