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Abstract

The safety risk level assessment of concrete buildings under fire is a complex issue involving mul-
tiple indicators and uncertain factors. Aiming at the multi-attribute decision-making problem in the
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fire safety risk assessment of concrete buildings, this paper combines system engineering theory to
construct a comprehensive evaluation model based on combined weights and an improved multi-
attribute decision-making method. Firstly, the study establishes an evaluation system including 4
first-level indicators (fire hazard, structural fire resistance, fire-fighting facility level, and evacua-
tion and rescue capability) and 20 second-level indicators. Secondly, the game theory-based com-
bined weighting method is used to integrate subjective and objective weights, and the MTOPSIS-GRA
(Modified Technique for Order Preference by Similarity to Ideal Solution-Grey Relational Analysis)
model is combined for comprehensive evaluation. Finally, the effectiveness of the model is verified
through case analysis. The results show that this method can scientifically quantify the fire risk level
of concrete buildings and provide a decision-making basis for building fire protection design and
safety management. This study also provides a new method and practical path for the fire risk as-
sessment of concrete buildings.
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Figure 1. Fire safety risk assessment indicator system for concrete buildings
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Table 1. Raw data and standardized results for expert scoring indicators
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