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Abstract:In order to comprehensively and accurately evaluate reinforced-concrete-beam fire-damage state, with

combination of various information from fire hazard tests and numerical simulations, MTOPSIS-GRA model
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for comprehensive assessment of RC-beam fire-damage state was successfully proposed. Firstly, through a
series of fire high-temperature tests, vibration tests and static-load tests upon totally 10 T-shape beams,
corresponding key data, such as thermodynamic-decay characteristics, was further achieved. And based on
that, the above information was better compared with the results achieved by ANSYS numerical simulations
and calculations. Secondly, one set of assessment-index systems for RC-beam fire-damage state, composed of
post-disaster apparent characteristics, maximum surface temperature, fire duration, bearing capacity reduction,
stiffness reduction and fundamental frequency reduction and other indexes, was constructed. Besides that, a
comprehensive quantitative-classification standard targeting to the said assessment-index system was
preliminarily determined. And by means of further optimizing assessment-index weights achieved by Analytic
Hierarchy Process and Entropy-weight Method with combination forms, as well as introducing and improving
Modified Technique for Order Preference by Similarity to Ideal Solution (MTOPSIS) and Grey Relational
Analysis (GRA), one MTOPSIS-GRA model applicable to comprehensive assessment of RC-beam fire-
damage state has been determined. Finally, by applying this way into practical post-disaster RC-beam fire-
damage assessments and conducting necessary comparative analyses between the current post-disaster building-
structure appraisal standard method and actual results achieved by a large number of experiments, it turns out
that the assessment results achieved therein are basically consistent with the standardized assessment ones.
However, the former can more comprehensively and accurately assess whole-structure fire-damage state.

Keywords: reinforced concrete beam; thermo-mechanical coupling; fire damage; static load test; multi-

information fusion model
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Fig.7 Schematic diagram of static loading device

AR K 50 % 1) R A R O AR B U (D) 1
AR R AW 4R LR 2,
1.3 HERNSH
1.3.1 #AEs OB AR TERE Kol T AR
i 1 “# M RE S 2 SOl [12], & RS BRI g 27 M e

(a) FFEEE

(b) IR
B8 #HEAXBRKERRWIE

Fig. 8 Static load test device and bean failure diagram
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Table 2 Residual bearing capacity and stiffness
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B-N 32.55 17.30
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B-T09L44 27.36 5.23
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B-T12L.44 25.10 3.83
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Table 3 Comparison of stiffness and bearing capacity
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Table 7 Post-disaster damage assessment results

of test beams

s Wi B ARSI R
B-TO6LO 0.6655 I, I,
B-TO6L.12 0.569 4 I, I,
B-T061.44 0.504 6 I, I,
B-TO9LO 0.407 1 I, I,
B-TO9L12 0.3727 I, I
B-T09L44 0.349 4 I I
B-T1210 0.232 4 I I
B-T12L12 0.216 9 v I\
B-T12L44 0.206 4 v I\
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