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Applicability of Impact—-Echo Method for Assessment of Residual Strength of
Fire-Damaged Concrete
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Abstract

In this study, the applicability of impact-echo method for assessment of residual strength of fire-damaged concrete is
investigated. A series of standard fire test is performed to obtain fire-damaged concrete specimens. Impact-echo tests are executed
on the specimens and the responses are analyzed. Compressive strengths of the fire-damaged concrete are evaluated and correlated
with the ultrasonic wave velocities determined from the impact-echo responses. The effectiveness of impact-echo based ultrasonic
wave velocity measurement for assessment of residual strength of fire-damaged concrete is discussed.
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Table 1 Concrete Mixture Design
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Table 2 Compressive Strength Test Results

Specimen No. Heating Time (Maximum Temperature) Measured Strength (MPa) Average Strength (MPa)
N-1 28.68
— No Heating
N2 (at room temp. : 25C) 28.90 30.06
N-3 32.59
H30-1 28.81
H30-2 30 min (64C) 30.97 29.75
H30-3 29.47
H60-1 25.54
H60-2 60 min (104°C) 26.10 25.50
H60-3 24.87
H120-1 14.74
H120—-2 120 min (249C) 15.20 15.47
H120-3 16.48
H180-1 7.53
H180-2 180 min (903C) 8.01 7.86
H180—-3 8.03
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Fig. 3 Temperature Response (180 min case)
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Table 3 Ultrasonic Wave Velocity Measurement Results
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Table 4 Average Residual Ratios of Compressive Strength and Ultrasonic Wave Velocity

Heating Time (Maximum Temperature) Strength Residual Ratio (%) Velocity Residual Ratio (%)
No Heating (at room temp.: 25C) 100 100
30 min (64C) 94.97 99.77
60 min (104°C) 84.83 72.56
120 min (2497C) 51.56 44.74
180 min (903C) 26.15 33.15
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