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ABSTRACT

In this study, the damages of high strength concrete exposed to high temperature have been evaluated by the impact
echo method. Elastic wave velocity and dynamic modulus of elasticity were measured by the impact echo method, and the
compressive strength and the static modulus of elasticity were measured by the compression testing method after expo-
sure to high temperature. The results showed that elastic wave velocity has a linear correlation with the compressive
strength and dynamic modulus of elasticity has a linear correlation with static modulus of elasticity. Based on results, it is
concluded that the impact echo method can be effectively applied to evaluate the mechanical properties of fire damaged
high strength concrete.
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Figure 1. Conversion of time domain data to frequency domain data.
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Table 1. Mixture Proportion of High Strength Concrete
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Unit weight (kg/m’)
W/B S/a SP Binder c
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OPC Silica fume Fly ash aggregate
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Figure 2. Test setup for impact echo method.
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Figure 3. Compressive strength of concrete after exposure to
high temperature.
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Figure 4. Static modulus of elasticity after exposure to high
temperature.
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Figure 5. Response spectrum after exposure to high temperature.

Table 2. Calculation of Dynamic Modulus

Temperature (°C) | Peak of frequency on spectrum (Hz) | Density (g/cmz) Velocity (m/s) Dynamic modulus (GPa)

24 22,128 248 4,425 48.48
100 21,835 2.46 4,367 46.83
200 21,230 2.37 4,246 42.76
300 16,284 2.33 3,256 24.72
400 13,125 2.30 2,625 15.87
500 10,097 2.30 2,019 9.38
600 6,542 2.28 1,308 3.90
700 5,859 2.25 1,171 3.09
800 5,269 2.20 1,053 244
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Figure 6. Relationship between compressive strength and
elastic wave velocity for the concrete exposed to high tem-
perature.
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to high temperature.
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