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An Experimental Study on the Evaluation of Concrete Unit-Water Content Using
High Frequency Moisture Sensor (FDR)
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Abstract

The unit-water content has a major problem in concrete structures which leads to micro cracks on the concrete during
drying time. Thus, the compressive strength and durability of the concrete structures are significantly reduced. Several
techniques have been developed to measure the unit-water content in concrete structures such as heating drying, unit volume
mass, and capacitance measurements. However, these techniques have problems in during measurement such as longer time,
expensive and difficult in analysis of data. Frequency Domain Reflectivity (FDR) is one of the sensors which used to measure
the water content. This method has several advantages including easy to measure, inexpensive, and capable of measuring
moisture in real time. In this study, an attempt has been made to evaluate the unit-water content in concrete using the FDR
sensor and interpret the data with deep learning method.
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= W (kg) C (Ka) G (Ka) S (Ka) Temp EC VWC TDS Salinity | Epsilon [ Density
W 160 60 767 1052 21.32 2720 53.43 360 496 4418 2317
W 170 70 756 1035 20.37 3478 55.43 739 912 47.58 2275
W 180 80 340 745 1021 19.95 3449 55.43 724 8% 47.58 2277
W 190 190 734 1006 22.53 3907 68.33 1953 2148 63.4 2259
W 200 200 723 991 21.53 3932 63.41 1966 2162 58.54 2253
W 210 210 712 976 21.73 4581 75.77 2290 2519 69.13 2269
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= W (kg) C (Kg) G (Kg) S (Kg) Temp EC VWC TDS Salinity | Epsilon | Density
Slump 80 163 754 1033 24.09 3652 58.93 1826 2008 52.94 2281
Slump 120 170 746 1023 2351 3782 58.15 1891 2080 51.82 2271
Slump 150 177 738 1012 2348 3977 56.25 1988 2187 48.91 2267
Slump 183 183 732 1003 23.07 4178 64.95 2089 2297 60.18 2261
Slump 210 190 340 724 992 22.89 4250 64.92 2125 2337 60.18 2265
Air 3.0 % 2348 3966 63.26 1983 2181 58.37 2278
Air 45 % 185 729 1.000 23.53 3816 63.41 1908 2098 58.54 2252
Air 6.0 % ’ 23.28 3922 66.25 1961 2157 61.48 2227
Air 8.0 % 23.45 3984 65.68 1992 2191 60.92 2191
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