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Abstract: Surrounded by the sea, Hainan is one of the provinces with the largest number of typhoon
landing. Typhoon not only directly causes serious damage to houses and buildings, but also may cause
sea level rise and storm surge disaster. Houses are prone to serious losses under this coupling disaster.
In order to explore the physical vulnerability of houses under the action of typhoon storm surge, the
masonry houses in villages on the east coast in Hainan Province were investigated. Firstly, based on
the analysis of the data from the affected houses, the construction characteristics and main failure
modes of masonry houses are determined, and the disaster intensity is characterized by wind speed and
tide inundation depth. Then, the typhoon physical vulnerability of masonry houses is analyzed based

on mechanical properties, and the internal relationship between typhoon and typhoon storm surge di-
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saster is established using Monte Carlo simulation. Based on the quota list method, the calculation

method of housing economic loss under the action of typhoon storm surge disaster is established. Re-

sults show that the roof and wall of masonry buildings are seriously damaged during typhoon storm

surge disaster, in which the typhoon economic loss accounts for the main part. The typhoon storm

surge economic vulnerability curve illustrates a two-stage yield platform. Through the physical vulnera-

bility analysis of masonry civil houses in this area, this paper aims to provide some reference for disas-

ter prevention and reduction in coastal areas.

Keywords: typhoon; storm surge; physical vulnerability; economic vulnerability; Monte Carlo simu-

lation; masonry house
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Fig.1 Structure diagram of masonry roof truss
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Fig.2 Hollow constructed wall in masonry house
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Fig.3 Roof damage after the "Ramason" disaster
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Fig.4 Wall destruction after the "Ramason" disaster
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Table 1 Classification of damage levels of masonry struc-

ture houses
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Table 2 Monte Carlo simulation parameters for vulnerability of masonry structure
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Table 3 Monte Carlo simulation parameters for typhoon storm surge
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Table 4 Maintenance measures
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Table 5 Decoration, furniture and appliance prices
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