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Abstract: By combining seismic damage investigations with refined numerical simulations, this
study explores the damage mechanisms of urban building groups. First, a seismic damage simulation

model for building groups in Luxian County during the Ms 6.0 earthquake was established. The effec-
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tiveness of the model was verified using seismic damage field investigation data from two levels: typi-
cal residential areas and the whole city. Based on the simulation model, four sets of ground motions
with different durations and spectral characteristics were selected to compare their destructive effects
on the building groups in Luxian. The evolution of the destructive forces over time and their relation-
ship with peak ground acceleration (PGA) were studied for different ground motions. The results
showed that the spectral characteristics of ground motion had selective damaging effects on different
types and heights of buildings, affecting the degree and distribution of damage within urban building
groups. The destructive forces of different ground motions varied greatly at different times, leading to
significant differences in the damage development speed of buildings. Ground motions with lower ini-
tial destructive force could still cause severe damage to buildings in later stages of the earthquake.
When normalizing PGA, it was found that for smaller PGAs, the damage degree caused by different
ground motions was similar, but as PGA increased, the damage difference between different ground
motions increased continuously, with damage indices differing by several times.

Keywords: urban seismic damage simulation; Luxian Earthquake; elastoplastic time-history analysis;

analysis of seismic damage mechanism; seismic damage investigation
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Fig.1 Seismic damage to a middle school building group in Luxian County
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Fig.2 Seismic damage to a winery building group in Luxian County
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Table 1 Statistics on the level and quantity of damaged

buildings in Luxian County
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Table 2 Proportion of damage levels in a middle school in

Luxian County
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Fig.7 Seismic damage simulation results of a winery in Lux-

ian County
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Table 3 Proportion of damage levels in a winery in Lux-
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Table 4 Proportion differences in overall damage levels of

buildings in Luxian County
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Table 6 R-values and proportion of damage levels of building groups in Luxian County under different ground motions
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