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for seismic disaster prevention and mitigation. the nonlinear time-history analysis of cities, build-
ing seismic risk assessment of mainland cities was conducted in this work. First, the urban build-
ings database was established according to the macroscopic indicators provided by the Nationwide
Census and China City Statistical Yearbook. Then, ground motion intensities of the specific sites
was obtained from the Global Earthquake Activity Rate Model 1 (GEAR1) method and the 5th
seismic ground motion parameters zonation map of China. Then, site classifications of the cities
were obtained using the corresponding relationship between the ground slope and the shear wave
velocity, through which the ground motion input could be further determined. Finally, based on
the dynamic elastoplastic analysis of urban buildings, the seismic economic loss risk and extensive
damage and collapse risk were assessed. Using the methods cited above, a map of building seismic
risk of mainland cities is given. The results showed that: (1) the method proposed in this work
can assess the building seismic risk of mainland cities based on the publicly available data; (2)
high seismic economic loss risk regions are mainly located in areas where the intensity of design-
based earthquakes given by the 5th seismic ground motion parameters zonation map of China is
more than 0.3g; (3) after consideration of urban population and GDP, the building seismic risk
of the eastern and central cities will increase significantly due to higher density of population and
wealth; (4) differently-selected ground motions have little impact on the seismic economic loss
risk but has a greater impact on the extensive damage and collapse risk. The outcomes of this
work can provide a useful method for future works on building seismic risk assessment of main-
land cities.

Keywords: dynamic elastoplastic analysis of urban buildings; major cities in mainland China; con-

struction of urban buildings data; seismic risk assessment of buildings
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Fig.1 The 5th seismic ground motion parameters

zonation map of China
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Fig.2 Seismic probability map given by the
GEARI method (Magnitude>>5.8)
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Fig.3 Building analysis model used in the dynamic

elastoplastic analysis of urban earthquake
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Fig.4 The map of urban seismic economic loss risk using

the 5th seismic ground motion parameters zonation
map of China (without considering the population

and GDP of city)
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Fig.5 The map of urban seismic economic loss risk using
the GEAR1 method (without considering the popu-
lation and GDP of city)
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Fig.6 The map of extensive damage and collapse risk of
buildings using the 5th seismic ground motion pa-
rameters zonation map of China(without considering

the population and GDP of city)
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Fig.7 The map of extensive damage and collapse risk of
buildings using the GEAR1 method (without con-
sidering the population and GDP of city)
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Fig.8 The map of urban seismic economic loss risk using
the 5th seismic ground motion parameters zonation

map of China (considering the population of city)
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Fig.9 The map of urban seismic economic loss risk using

the GEARI method (considering the population of city)
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Fig.10 The map of extensive damage and collapse risk of
buildings using the 5th seismic ground motion pa-
rameters zonation map of China (considering the

population of city)
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Fig.11 The map of extensive damage and collapse risk of
buildings using the GEAR1 method (considering

the population of city)
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Fig.12 The map of urban seismic economic loss risk using
the 5th seismic ground motion parameters zonation

map of China (considering the GDP of city)
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Fig.13 The map of urban seismic economic loss risk using

the GEAR1 method (considering the GDP of city)
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