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Fig. 1 Typical frame-shear structure building
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Fig.2 Component numbering rules of the first layer of
the building
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Table 1 Structural quality of the key components of

different layers
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Table 2 Stress distribution of key components
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Fig. 3 Stress distribution of key components of

different layers
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Table 3 Bearing capacity of bottom center of
key components
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Table 4 Load ratio factors of key components
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Table 5 Correlation coefficient of key components
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Fig. 4 Contribution factors of different layer components
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Fig. 5 Room contribution factors of different layers
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Fig. 6 Main functions of the power building
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Table 6 Judgment scales of functional importance
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Table 7 Judgment matrix of S functions
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Table 9 Influence factors of different floors
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Table 10 Damage criteria of reinforced concrete components
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Table 11 Damage assessment criteria for overall frame-

shear wall structures
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Table 12 Reinforced concrete material parameters
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Table 13 Numerical values of the parameters
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Table 15 Damage indices of the second floor rooms
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Fig. 9 Damages of overall the second layer and each room at different explosive positions
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Table 17 Overall building damage indices under

explosions with different equivalent charge levels
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Identification of Weak Parts of Typical Building Targets

and Verification of Explosion Damage

SHENG Jiabei', YI Huahui", XU Xiangyun?, JIAO Yuxin',

ZHU Peng', ZHANG Xian', LI Xiaotian'

(1. School of civil and Architecture Engineering, Xi’ an Technological University, Xi’ an 710021, China;
2. Academy of Military Sciences, Beijing 100036, China)

ABSTRACT: To overcome the difficulty in evaluating the potential risks caused by the weak parts of a
building target, the weak parts of a building were analyzed by coupling the location and function of the
building. First, the key components of the building were selected, and the bearing ratio factors of different
components were calculated using static analysis. Subsequently, the component correlation coefficients were
obtained through the vulnerability assessment model of highrise buildings and the simulation results of the
demolition and construction of frame—shear wall structures. The component and room contribution factors
were obtained by weighting the correlation coefficients. The most unfavorable floor was obtained by
weighting the room use function and its spatial location, and it was predicted that the weak part of the
whole building was the second—floor central room. Finally, the effectiveness of the proposed method was
verified by establishing a finite element model. The simulation results show that under equivalent charge
levels of 100, 200, 300, and 400kg, the damage index of the center room on the second floor is the max-
imum value at different positions. It is proven that the method of identifying weak parts using contribution
factors is reliable.

KEYWORDS: building; contribution factors; weak parts; overall structural damage assessment
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