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Abstract;: While using the assessment model of the degree of earthquake damage to buildings based on
deformation and accumulated energy consumption, the buildings were divided into five state levels, and
the environmental performance of the buildings was not studied, resulting in large errors in the evalua-
tion results. A building information modeling (BIM)-based assessment model was designed in this study
for evaluating the degree of building damage after an earthquake. The BIM-based evaluation method of
the building environment was used to study the environmental performances of buildings. On this basis,
the damage evolution equation was obtained based on the Mazars damage model of concrete under the tri-
axial condition, and the increment equation of damage evolution was obtained when the strain was grea-
ter than the damage threshold. Further, the concrete damage assessment model was constructed. It has
been experimentally proved that the building structure is generally intact when the peak acceleration of

the earthquake is less than 0.31g; however, when the peak acceleration is 0.61g, the building earth-
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quake damage index exceeds 0.8, and the building collapses. The average error of the designed model was

less than 0.03; the average evaluation time was 2.86 s, indicating that the designed model can effectively as-

sess the degree of earthquake damage for a building and that the accuracy and efficiency are relatively high.

Keywords: BIM; building; earthquake damage degree; evaluation model; building environment;

damage evolution equation
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Fig.1 Workflow of building environment research
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Fig.2 Relationship between damage index and

peak acceleration
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Fig.3 Assessment results of seismic damage degree

of building by different models
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Table 1 Evaluation indexes of earthquake damage

degree for different building structures
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Table 2 Assessment error of damage degree of different models
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