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Rapid intelligent risk assessment of various highway structures
under typhoon disaster

LIU Xiaoling', PEI Lunyou', DING Yong®, SHU Haibin’, KONG Qingging’, WAN Kewei’, CAO Zhibin*
( 1.Faculty of Maritime and Transportation, Ningbo University, Ningbo 315832, China; 2.School of Civil & Environmental
Engineering and Geography Science, Ningbo University, Ningbo 315211, China; 3.Highway and Transportation Management
Center of Haishu, Ningbo 315012, China; 4.China Pacific Property Insurance Co., Ltd., Ningbo Branch, Ningbo 315001, China )

Abstract: According to the characteristics of various types and large number of structures on the highway under
typhoon disaster, a rapid and intelligent highway typhoon disaster risk assessment model was proposed. When
analyzing the possibility of highway disaster risk, a three-tier disaster risk and accident possibility index system
under the unified framework of slope, bridge, tunnel entrance and exit, subgrade and pavement was established.
The bottom indicators of the factors of the disaster bearing body were selected from three aspects: the key risk
indicators, the condition of the structure itself and the damage factors of the disaster bearing body according to
the characteristics of different structures. This approach makes the automatic and intelligent assessment possible.
In the quantitative calculation of highway disaster risk loss, the accident possibility and accident loss were
coupled to realize the automatic risk assessment of highway accident loss. By paying more attentions on accident
prevention and intelligent inspection, an asymmetric highway disaster risk calculation method focusing on
accident possibility was established. The risk assessment results were quantified in the range of 0 to 1. A relevant
intelligent risk assessment system was also developed, which was successfully applied in the automatic and
intelligent disaster risk assessment of the national and provincial roads in Ningbo under the influence of typhoon
“Lekima” on August 10, 2019. The results show that the assessment model can quickly and accurately form the
risk assessment of various structures on the highway under typhoon disaster, which is convenient for screening
key inspection objects.

Key words: road engineering; risk assessment; highway; typhoon disaster; structures
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