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An Experimental Study on the Accuracy of Concrete Unit-Water Content Using
High-frequency Water Fraction Sensors
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Abstract
The unit quantity is an important factor influencing the durability, workability, and quality of concrete. Methods for measuring the
unit quantity include a high frequency heating method, a unit volume mass method, a capacitance method, and a microwave method.
However, these methods have disadvantages of poor measurement method, time required, and accuracy, and a relatively
experimental method compensating for these disadvantages was used to measure the unit quantity using a high frequency main
sensor (FDR) capable of simple and fast measurement. In addition, the unit quantity was evaluated by analyzing the measurement

data through deep learning.
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25 W(Kg) C (Kg) (Kg) G (Kg) Temp (°C) | EC (us/cm) | VWC (%) | TDS (mg/L) [Salinity (mg/L)| Epsilon (%)
OPC W 160 160 1051 767 20.93 2903 49.28 1451 1596 37.65
OPC W 170 170 1036 756 20.45 3406 53.74 1703 1873 44 56
OPC W 180 180 340 1021 745 20.47 3889 60.33 1944 2138 54.26
OPC W 190 190 1006 734 21.35 4415 69.66 2207 2428 64.34
OPC W 200 200 991 723 21.31 4645 72.88 2322 2554 66.96
OPC W 210 210 976 712 21.42 4837 76.40 2419 2660 69.41
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25/ 0PC W | OPC W | OPC W |OPC W |OPCW|OPCW =2/ OPC W | OPC W | OPC W | OPC W | OPC W | OPC W Mean
Error 10 | 170 | 180 | 190 | 200 | 210 | M@ Error 160 | 170 | 180 | 190 | 200 | 210
+ Skg| 7185 | 4866 | 6085 | 500 | 6178 | 57.05 | 5336 * 5kg| 100 100 100 100 100 100 100
+ 10kg| 98.32 99.25 57.36 79.05 949 8188 | 8188 + 10kg| 100 100 100 100 100 100 100
+ 15kg| 100 100 96.9 98.65 98.73 9799 | 9871 * 15kg| 100 100 100 100 100 100 100
Distribution of Deep Learing Model Results Box Plot of Deep Learing Model Results (concrete_OPC, add_density) Distribution of Deep Learmg Model Results Box Plot of Deep Learing Model Results (concrete_OPC, add_density)
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