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Analysis of Factors Influencing Fire Damage to Concrete Using
Nonlinear Resonance Vibration Method
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Abstract In this study, the effects of different mix proportions and fire scenarios (exposure temperatures and
post-fire-curing periods) on fire-damaged concrete were analyzed using a nonlinear resonance vibration method
based on nonlinear acoustics. The hysteretic nonlinearity parameter was obtained, which can sensitively reflect the
damage level of fire-damaged concrete. In addition, a splitting tensile strength test was performed on each
fire-damaged specimen to evaluate the residual property. Using the results, a prediction model for estimating the
residual strength of fire-damaged concrete was proposed on the basis of the correlation between the hysteretic
nonlinearity parameter and the ratio of splitting tensile strength.
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Table 1 Mix proportion of concrete (kg/ms)

Label W C S G Ww/C | S/G

A 160 320 744 1100 | 0.50 | 0.68
B 171 285 744 1100 | 0.60 | 0.68
C 160 320 922 922 0.50 1.00
D 171 285 922 922 0.60 1.00

Soft Mat

Analogue to digital converter

Fig. 1 Experimental setup of nonlinear resonance
vibration method
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Fig. 2 Representative experimental results of linear
resonance frequency: (a) Ref, (b) 200T, (c)
400C, (d) 600TC, (e) 800C (mix proportion:
A, post-fire-curing period: 1week)
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