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Discussion of the Geo-Hazard Model in US Earthquake Risk Assessment

Wu Fan', Wang Ming” and Liu Nin'

1. Institute of Safety and Hazard Prevention Engineering, School of Naval Architecture, Ocean and Civil Engineering,
Shanghai Jiao Tong University, Shanghai 200240 China; 2. State Key Laboratory of Earth Surface Processes and Resource
Ecology, Beijing Normal University, Beijing 100875, China; 3. Academy of Disaster Reduction and Emergency
Management, Ministry of Civil Affairs and Ministry of Education, Betjing Normal University, Beijing 100875, China

Abstract: The paper introduced the models of risk assessment for earthquake hazard, based on US earthquake
hazard assessment model, in the field of insurance and civil engineering. It briefly reviews the modeling history and
development background of the models, which could be found that the model for insurance industry was built with
historical client claimed data in early years, and the model for civil engineering was based more on the building
structural analysis in recent years, with the needs of better accurate assessment of buildings and the fast development
of computational mechanics. The paper mainly focuses on the discussion of two modules that consist of the part of
geological hazard of the model, the hazard factors, and hazard environments. It details the key components in these
modules, such as earthquake sources, magnitude, attenuation equations, local soil conditions, and the earthquake
recurrence rate, etc. It lists the updated attenuation formulas that are commonly used in US earthquake modeling.
It analyzes the procedure of establishing the key hazard components with standard response spectrum and modified
response spectrum, by considering local soil types, liquefaction, and landslides. It provides the information of how
to obtain the related exposure data and databases from guidelines and resources. It further discusses the approaches
of quantifying the hazard risk factors.

Key words; earthquake; risk assessment; geo-hazard modeling; hazard factors; hazard environment; earthquake
return period; US.
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