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Fig. 1 The hierarchy structural model for the loess collapse hazards analysis
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Fig. 2 The hierarchy structural model for the loess collapse consequence analysis
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Weights analysis of Loess collapse risk assessing factors

based on analytical hierarchy process

TANG Ya-ming, CHENG Xiu-juan, XUE Qiang, BI Jun-bo
(Xi” an Center of Geological Survey, China Geology Survey, Xi’an 710054, China)

Abstract; The analytical hierarchy process ( AHP) has an advantage of combining the qualitative judgment and
quantitative calculation, so it was widely used on weights analysis. This paper applied the theory and calculation
method of AHP, constructed the hierarchy structural model of hazards and consequence on the basis of previous study
of loess collapse risk assessment factors, calculated the hierarchy factors weights through the comparative matrix and
the ultimate weights through the combining method, and done the consistency test, the results shows the consistency is
good. The weights of 22 factors of loess collapse hazards are clay content 0. 12, history data 0. 05, recent deformation
0. 11 ravine 0. 01, hill 0. 004, loess hole 0. 03, slope type 0. 04, gradient 0. 10, slope height 0. 02, stratum structure
0.01, contact surface attitude 0. 01, soil structure 0.02, ground water 0. 05, spring flow 0. 07, excavate height
0. 02, slope cut 0. 03, water proof 0. 03, retaining 0. 03, irrigation 0. 01, collapse magnitude 0. 08, velocity 0. 08,
distance from collapse 0. 08 ; the weights of 15 factors of loess collapse consequence are dwelling pollution 0. 128,
pollution in office or factory 0.256, Pedestrians 0. 074, passengers 0. 074, high-rise buildings 0. 025, multistoried
buildings 0. 012, low-rise buildings 0. 005, cave dwellings 0. 002, express way 0.039, highway 0. 008, railway
0.023, line pipe 0.013, other elements in risk 0.030, people vulnerability 0.206, property vulnerability
0. 103. Applied these weights on a loess slope risk assessment case, the result shows its hazards score is 4. 80 and
consequence score is 3. 24 the risk is high.
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