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Research on three-dimension dynamic analysis model for earthquake
impact assessment
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Abstract

Earthquakes can cause severe damage and substantial economic losses to modern cities.
Therefore, accurate and efficient simulations of seismic damage to buildings have become an
indispensable part of earthquake hazard mitigation efforts worldwide. Precise simulation
results can help highlight potential seismic damages and serve as a basic reference for urban
planning and post-earthquake rescue operations. In urban areas, simulation of structural
dynamic responses under earthquake is crucial in emergency response planning.
Multidimensional visualization of earthquakes is a current trend in simulation. In this study, a
dynamic, multidimensional simulation method for analyzing impacts on to buildings was
developed. The method employs three-dimensional dynamic analysis and data from a seismic
capacity database. High-performance computing is applied to a polygonal model, seismic
capacity data are analyzed, and the seismic response of each building in an urban environment
is calculated. Thus, in this study, the multidimensional urban earthquake impact simulation
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(MDUES) platform was established. The MDUES enables long-period earthquake impact
analysis, simulation of the seismic responses of buildings in three dimensions, and
visualization of the disaster risks and impact on a specified area. In summary, simulating
structural seismic responses in urban settings necessitates careful examination of the
characteristics of ground and building motion, and the outcomes of such analysis can provide
a crucial reference for city planning, post-earthquake rescue operations, and seismic damage
assessment.
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