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Abstract: In order to prevent structural safety accidents in commercial buildings during the operation
and maintenance phase and enhance the objectivity and accuracy of structural safety assessments for
commercial buildings, the following steps were taken: First, a structural safety evaluation system for the
operation and maintenance phase of commercial buildings was established. The weights of each evaluation

indicator within the system were determined using a combined objective-subjective weighting method based
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on the Analytic Hierarchy Process ( AHP) and the Criteria Importance Through Intercriteria Correlation
(CRITIC) method. Second, by incorporating the improved TOPSIS method with interval numbers, the
interval values of safety evaluation indicators corresponding to different structural safety levels of
commercial buildings were determined, yielding relative proximity values under different safety condition
levels. Finally, taking a commercial complex building in Changsha City as an example, the safety
condition was evaluated based on on-site inspection data, and the results were compared with those from
the inspection report issued by a professional inspection institution after appraisal to verify the accuracy and
applicability of the established indicator system and calculation results. The study indicates that by
combining industry standards and expert experience to establish the evaluation indicator system, and using
the combined weighting method and the interval-based TOPSIS evaluation method improved with interval

numbers on the basis of existing research, the objectivity and accuracy of structural safety assessment for

commercial buildings can be enhanced.
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Fig.1 Structural safety evaluation flowchart

HEAl b AR R SR S AR ) g S, K6 A5 T I i R Ml SR A A2 Y B
TERA R F L TGS E T AL E N ISR A — SR R, IR X B AR bR Al
AP TR PRI S s Bl HUIE — R i At O 21 DTN HE AR, A E5 M L TR R
AE RN IR R A A B A I By W 2 R,

REREH RPN ER

AR, AEHEM, AERM, AEHM, Eoan B3 RGM,

w| x| (2] %] & Bl (| 2| = 8] | | | -
=) (m| | Z| k| (& | B 5] (| | &| 5| |#| |w| || |F| |w| (x| % |9 (% |10 |E
wi| | X e h i t* w| |m| || (@] |®
x| | & w| (=] [ B] (e| (& |&] & |®] |#] & #| B
g | [ B | = d : i1 wl % 2| |®| |®
| | m| R || | m| | F] k| (2| | 2] |®| ] (2] | B 2] k] (B R Z]|Z] |2
Ny Ny N, t Ny = # % Ny N, Ny = Ny “ 4 Ny 2 P3 o o @
1 Nu st Nu N, 34 N43 N

B2 BUEREHRETFMNER

Fig.2 Structural safety evaluation system for commercial buildings
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Table 1 Summary of subjective, objective and composite weights of level 2 indicators
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Table 2 Grading of evaluation indicator factors
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