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Province. Their stability analysis and critical slip surface identification are particularly important, as it can provide a good support
to disaster prevention. The loess landslides located on the margin of Heifangtai terrace have the characteristics of progressive
backward failure, and the occurred and potential landslides are highly similar. The results from back analysis can provide
important data basis for future landslide stability prediction. In this paper, the finite difference strength reduction method was
used to calibrate the cohesion and internal friction angle of loess based on the NSGA-II genetic algorithm by setting three
objective optimization functions (i. e., mean value of soil strength parameters, slip surface and factor of safety). Taking
Dangchuan 27 landslide in Heifangtai terrace as a study case, based on the slip surface observed after the first slide and assuming
its factor of safety was equal to 1, the back analysis results show that the cohesion and internal friction angle of natural loess
were 28.20 kPa and 25.16°; and the effective cohesion and internal friction angle of saturated loess were 16.59 kPa and 16.11°.
Based on the computed results, the factor of safety and critical slip surface of the three subsequent slides were predicted, with
their comparison with in-site observation information. The results show that a more reasonable estimation of loess strength
parameters can be obtained by using the multi-objective constraint optimization algorithm, which provides a new solution for the
stability analysis and quantitative risk assessment of landslides in Heifangtai terrace.
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Fig.6 Dangchuan 27 landslide and its deposition area
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