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Research on influences of factors dynamic weight on slope stability

LI Ke-gang, HOU Ke-peng, LI Wang

(Faculty of Land Resources Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: From the definition of weight, the weak point of weight calculation by traditional analytic hierarchy process (AHP) is
analyzed. It is pointed out that the factor weight is not unchangeable, which can vary with the difference of actual values of factors.
Taking this as starting point, the simple dependent degree of extension theory is introduced to improve the traditional AHP. The
improved method not only can avoid the disadvantages which are caused by subjectiveness during the weight calculation but also can
fully reflect the impact on slope stability when the same factor has different data, which should make the evaluation results more
reasonable. Finally, a specific example of slope project is studied. The results show that the factor weight has a dynamic characteristic,
that is, even if evaluation factors are same, the values of factor weight will also alter with the different data of factors, then the
evaluation results of slope stability must be different.
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Table 1 Classification standards of slope stability (nondimensional)

b PER NGRS Foe | ke 1l FEAFEIL eIV WA E V
A iRV ROD Vi 0.90~1.00 0.75~0.90 0.50~0.75 0.25~0.50 0~0.25
ARG REAE V2 0.90~1.00 0.75~0.90 0.50~0.75 0.30~0.50 0~0.30
HuRY g v 0.92~1.00 0.68~0.92 0.44~0.68 0.20~0.44 0~0.20
RN V4 0.69~1.00 0.38~0.69 0.25~0.38 0.16~0.25 0~0.16
P EREE S vs 0.82~1.00 0.64~0.82 0.47~0.64 0.13~0.47 0~0.13
W Ve 0.70~1.00 0.55~0.70 0.40~0.55 0.20~0.40 0~0.20
EECENCITE vy 0.87~1.00 0.73~0.87 0.60~0.73 0.33~0.60 0~0.33

X2 THERE EESD
Table 2 Evaluation factors value (nondimensional)

RRSES Hip KFER i /mm Vi ) ) vy Vs Ve V7
N1 0 0.72 0.15 0.98 0.08 0.27 0.54 1.00
N2 75 0.72 0.15 0.98 0.08 0.27 0.54 0.50
N3 120 0.72 0.15 0.98 0.08 0.27 0.54 0.20




523 ICNAE: SRR SN B R E M K52 Wi 5 495

R3 VHERRETEAE

Table 3 Calculation values of factor weight

BUE
FEVER % cl RI CR
Vi V2 V3 V4 Vs Ve V7
Nl 0.068 0.352 0.045 0.241 0.160 0.104 0.031 0.033 1.36 0.024
N2 0.044 0.348 0.030 0.239 0.158 0.077 0.103 0.068 1.36 0.050
N3 0.035 0.388 0.023 0.154 0.094 0.057 0.250 0.056 1.36 0.041

e CIA—BUEIRRS: o HFIWFE RIS REVBENL Bk 3Ehs, JHES n AR, WEMKERA; CR A —Hktt%, H CR=CI/RI .
A7 CR=CI/RI <0.10 , JUBEHIAI TR R — PG 205k, BIVBCI SR fif 45 2R T 4

R4 AFIFERERN LR T E 4R L

Table 4 Comparisons of evaluation results of slope
stability at different rainfalls
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