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Assessing Societal Risk of Rainfall-induced Landslides along Highways

ZHANG Jie, ZHUANG Yihao, LU Meng
(College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: Rainfall-induced landslides pose a significant threat to highway users, making it essential to
assess societal risk associated with landslides along highways. However, current methods for assessing
societal risk of highway landslides cannot address the annual occurrence probability of different num-
bers of fatalities. In view of the above limitation, this study presents a method to calculate the annual
occurrence probability of different numbers of fatalities resulting from two types of highway landslide
impacts. These two types of impacts are, respectively, moving vehicles hit by landslides and moving
vehicles hitting sliding masses. The proposed method was used to assess the societal risk associated
with a landslide along Castle Peak Road in Hong Kong. First, the annual failure probability of the slope
under rainfall was obtained based on historical landslide data. Then, the potential runout distances of
the landslide are predicted using an empirical model. Finally, the total probability theorem was used to
compute the annual occurrence probabilities of different numbers of fatalities resulting from the two
types of landslide impacts, respectively, which are also evaluated using the F-N diagram. The results
show that the societal risks for different types of vehicles are not the same, and the societal risk is lower
when moving vehicles are hit by the landslide than when moving vehicles hit the sliding mass. The con-
clusions can provide references for the prevention and management of highway landslides in China.
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Fig.2 Plan view of moving vehicles hit by a landslide
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