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Effects of Moisture Content in Concrete on Diffuse Ultrasound

Eunjong Ahn', Myoungsu Shin**

Abstract: This study investigates the effects of moisture content on diffuse ultrasound to be applied for the evaluation of micro-structural damage
in concrete subjected to various environmental conditions. We monitored diffuse wave parameters for concrete samples in process of water saturation

for 5 days. Dried samples were immersed in a water bath, and the change of moisture content in concrete were estimated by measuring the change
of mass. For the diffuse wave analysis, a frequency range of 500 kHz, which represents a scattering regime of ultrasound in concrete, was selected. The

test results reveal that the ultrasonic diffusivity slightly changed, and the ultrasonic dissipation significantly increased by approximately 120% in the
process of water saturation. Therefore, the moisture content in concrete should be considered for the evaluation of micro-structural damage using diffuse

wave techniques.
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Fig. 1 Diffuse-wave propagation in concrete [Ahn et al., 2019]
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Table 1 Mix proportions of the test specimen

Mix proportions (kg/m’)
Cement Water Fine Coarse Su;.)e.r )
aggregate aggregate  plasticizer
374 16 935 935 1.5
(1) (0.45) 2.5) (2.5) (0.004)

J. Korea Inst. Struct. Maint. Insp. 143



Function

generator
¥
Power Transmitter Low noise
amplifier _:I I pre-amplifier
L 3 Receiver
I ]
1 i
] 1
1 1
1 1
1 1
Concrete ! 80 :

. Function
%% || generator
. Pre-amplifier

Power amplifier

Fig. 2 Diffuse-wave test setup
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Fig. 3 Diffuse-wave time signal after averaging 100 repetitions
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Fig. 4 Flow chart of diffuse-wave data processing
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Fig. 5 Ultrasonic energy density versus time for fully dried and saturated specimen
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Table 3 Change of diffuse wave parameters in process of saturation

Immersed hours

Immersed hours

0 9 21 42 6 9 112 0 9 21 42 6 9% 112

Mass Diftusivity
1472 1485 1490 1496 15.02 15.05 15.08 > 832 841 841 862 862 872 862

(kg) (m7/s)
_ Moisture 090 126 1.68 206 228 245 Dissipation - )¢ 248 281 321 354 384

increase (%) (1/ms)
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Fig. 6 Change of diffuse wave parameters in process of saturation
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Fig. 7 Correlation between diffuse wave parameters and moisture content
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