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Risk Assessment Based on the Full Life Cycle of Boulders
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[ Abstract |

quantitative evaluation of its risk. On the one hand, solitary stones have the characteristics of large quantity, large scale and different

In recent years, the rockfall disaster has received more and more attention, while there are few related studies on the

shapes, and the determination of the stability of solitary stone groups is a problem. On the other hand, it is difficult to assess the risk
of areas affected by boulders. Therefore, taking Baiyun Mountain Primitive Forest Park in Guangzhou as the research object, the risk
assessment of boulders in this area was carried out. The risk of the study area was comprehensively evaluated by considering multiple
evaluation factors through qualitative and quantitative comprehensive judgment of boulder stability and precise division of the threat
range of unstable boulders. The weight of each evaluation factor was calculated using the entropy weight method. Based on the high-
precision digital elevation model (DEM), geographic information system ( GIS) software, and rockfall analysis ( RA) software, the
risk level of the study area was divided into four levels: extremely high risk area, high risk area Medium and low hazard areas. The re-
search results propose a systematic evaluation method that can be used as a reference for the risk zoning of boulder rolling hazards in
other regions.

[ Keywords] boulders; stability; hazard assessment; quantitative assessment; RA software
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Fig. 1  The overall distribution of boulders
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Table 3 Correction coefficients of evaluation indexes under

rainfall and vibration conditions
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Table 4 Stability classification of lone stones ( group)
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Fig. 2 Boulders under two different instability modes
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Table 7 Stability evaluation criteria of boulder
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Table 10 Parameter values of slope surface simulation'"
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Fig.5 Three-dimensional motion trajectory of a boulder
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Fig.7 Motion energy characteristics of boulder
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Fig.8 Frequency characteristics of solitary rock movement
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Fig. 9 Height characteristics of boulder movement
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Fig. 10 Hazard zoning map of boulder collapse disaster
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