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Estimating depth of fire damage in concrete using of surface acoustic wave propagation velocity

Abstract In this study, we experimentally and
analytically verified the depth diagnosis of fire damage in
mortar samples using multi frequency surface acoustic
waves excited by a high-intensity aerial ultrasonic
irradiation. As a result, it was clarified that the depth of
the fire damaged area in the mortar can be diagnosed by
proposed method.
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Figure 1. Principle.

Table 1. Relationship between frequency and velocity of

surface acoustic waves.
Normal model [m/s] Fire damage model [m/s]
Frequency [kHz] Experiment | Analysis | Experiment | Analysis
40 1940 1940 1200 1200
50 1950 1940 1150 1150
60 1920 1920 1020 1100
70 1890 1900 980 980
80 1840 1900 940 960
90 1980 1920 900 950
100 1900 1900 900 900
110 1870 1900 880 880
120 1920 1920 840 840
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