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Abstract: China’s vast urban and rural building clusters face a significant risk of structural damage
and collapse when subjected to strong earthquake forces. Current research methods fall short in simul-
taneously meeting the demands of obtaining comprehensive building information at the county level
and accurately simulating seismic events.. To achieve rapid and accurate seismic performance assess-
ment of urban and rural building clusters, a method combining regional architectural characteristics
and GIS data for intelligent acquisition of building information and seismic capacity assessment was
proposed. Roof information and external dimensions of building clusters in counties and districts were
obtained through remote sensing methods such as GIS data and high-resolution satellites. Leveraging
the above information and the actual characteristics of regional urban and rural per capita GDP, geo-

graphical location, and construction customs, a fuzzy inference model based on fuzzy theory and ex-
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pert system was established to determine the internal information such as building structure type, ma-

terial properties, and opening conditions, and numerical simulation is used to realize seismic damage

analysis of regional building clusters. This method was applied to acquire parameter and seismic dam-

age analysis of building clusters in a county town in Southwestern China. The actual seismic damage

situation in the partially affected areas of the Ludian earthquake was used to verify the applicability of

this method. Results demonstrate that this method exhibits strong applicability in the seismic perfor-

mance assessment of both urban and rural building clusters.

Keywords: GIS; acquisition of building information; regional architectural characteristics; seismic

performance evaluation of buildings
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Table2 The relationship of damage status and inter—storey

drift ratio
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WMLk 1/300 1/200 1/100 1/55
WARZER 1/1000  1/800 1/400 1/250
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Fig.5 Statistical diagram of damage degree of case study-
building group
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Fig.7 Satellite image of a town before the earthquake in

Ludian County
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