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Cloud model for stability evaluation of recently failed soil slopes based
on weight inversion of influencing factors
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Abstract: The stability of newly failed soil slopes, particularly under the influence of heavy rainfall, presents a significant threat
to the safety of on-site rescue personnel. It is urgent to find a quick and accurate method for evaluating the stability of such
slopes. The evaluation methods used for reactivating ancient landslides cannot be directly applied because the shear strength of

the soil at the sliding surface of ancient landslides improves over time. Common numerical analysis methods such as limit
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equilibrium slice method or finite element method require time-consuming on-site surveys, which may affect the progress of
rescue operations. The cloud model evaluation method is suitable for evaluating the stability of these slopes as it has lower
accuracy requirements for evaluation factors, thus compensating for the limitations of the aforementioned methods. However,
the current research on the weight of evaluation factors in cloud model evaluation still has some deficiencies. Therefore, a
weight inversion method is proposed to calculate the weights of each evaluation factor. Nine primary influencing factors,
including slope height, which are easily obtainable, were selected as evaluation factors. By referencing the "Technical
Requirements for Geological Hazard Investigation" and previous research findings, grading intervals for each evaluation factor
were determined. The corresponding comprehensive cloud model was generated using the MATLAB programming platform.
According to the value of each evaluation factor before sliding, the cloud model’s characteristic parameters for weight inversion
were obtained. And the cloud model for evaluating the stability of the newly failed slope was established. The Python language
and the Qt Designer tool were used to develop the application of stability evaluation. The stability of a newly failed slope in
Lengshui Village, Yongchun County, Fujian Province, during November 3-8 2016, was assessed using this application. The

result align closely with the actual on-site conditions, validating the accuracy of the proposed evaluation method. The efficient

%44

runtime of the application further demonstrates its speed.

Keywords: inversion; newly failed slope; cloud model; stability evaluation; application
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Table 1 Grade intervals of slope stability evaluation factors
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Fig. 9 Inverse Analysis Results of weighting evaluation factors
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Table 2 Characteristic parameters of weight cloud model for
each evaluation factors

ESER Wi i W AT W= 5
H/m 0.160  0.010 P/mm 0.134  0.027
BI(°) 0.080  0.000 T/h 0.134  0.046
c/kPa 0.103  0.027 I/(mm-d™") 0.131 0.046
0/(°) 0.103  0.027 n 0.040  0.000
Yo/ (N'm?) 0115 0.027

1.07

0.8
0.6}
[
04}

0.2}

0 = . . \ S, )
0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20
AT

Bl 10 HESNENTER
Fig. 10 Cloud model of weighting for slope height
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Table 3 Rainfall distribution from November 3 to 8, 2016

Hi FEM R/mm SRR/ BRI/ (mm-d™") AT E/mm

11H3H 0 0 0 10.5
11H4H 29.6 12 59.2 8.4
11A5H 62.5 24 62.5 30.4
11A6H 20.8 24 20.8 74.3
11A7H 13.2 12 26.4 76.1
11/J8H 0 0 0 71.4
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Fig. 11
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Stability evaluation results of landslide body on
November 5, 2016

Fz 4 2016 £ 11 A 3—8 BB EHTMER
Table 4 Stability evaluation results of landslide body from November 3 to 8, 2016

ArEE KEE

PG
Y RIEEXE  OPYRIEE EIEEXE  OPYRIEE EIEEXE  OPYRIEE EIEEXE  OPYRIEE iR

11A3H  [0.036,0.112] 0.074 [0.113,0.124] 0.119 [0.043,0.103] 0.073 [0.168,0.661] 0.415 FasE
11H4H  [0.049,0208] 0.129 [0.132,0.247] 0.190 [0.049,0.144] 0.097 [0.126,0.401] 0.264 FasE
11ASH  [0.083,0.392] 0.238 [0.132,0.261] 0.197 [0.044,0.087] 0.066 [0.099,0.26] 0.180 NGy
11A6H  [0.093,0.427] 0.260 [0.11,0.135] 0.123 [0.059,0.19] 0.125 [0.092,0.247] 0.170 NGy
11A7H  [0.068,0.288] 0.178 [0.13,0.248] 0.189 [0.056,0.2] 0.128 [0.099,0.265] 0.182 RERE
11A8H  [0.062,0.263] 0.163 [0.109,0.127] 0.118 [0.035,0.049] 0.042 [0.149,0.562] 0.356 FE
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