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An Experimental Study on the Evaluation of Mortat Unit-Water Content by Powder Ratio
Using Frequency Domain Reflectometry Sensor
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Abstract : Currently, interest in the quality of concrete is increasing. Among the important factors for evaluating the quality of concrete, interest in
unit-water content is also increasing. Currently, the air-meter method, the microwave oven drying method, the capacitance method, and the
microwave penetration method are used to measure the unit-water content of concrete.. Among the above methods, except for the microwave method,
the measurement method is complicated, portability is reduced, and economic efficiency is reduced. This research aims to measure a unit-water
content by using a Frequency Domain Reflectometry(FDR) sensor that is economical, simple to measure, and portable among microwave methods. In
addition, it is an experimental study to determine the accuracy of unit-water content using a single input residual model during deep learning to solve
the limitations of the FDR sensor.
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I 1. ZA| 0| TE AUXE Hig®

W/B* Water Binder (kg/m3) ) )

Category (%) (kg/m3) OPCH* F/AR** /P Fine aggregates Admixture
F10:S10 272 34 34 1004

F10:520 238 34 68 1003

F10:530 204 34 102 1001

F20:310 54.4 185 238 68 34 997 0.70
F20:520 204 68 68 995

F20:S30 170 68 102 993

Water—to—Binder ratio

**  Ordinary Portland Cement

% Fly Ash

*HEX Slag Powder
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TDS Epsilon | Salinity VWC EC Temp
Categor . OPC100
Y| (mg/L) | (%) | (mg/L) | (%) | (us/em) | (C) 8 F/AT0
F10:510 | 2435 | 75.02 | 2,679 | 8595 | 4871 | 23.04 : FIAZO
F10:520 | 2326 | 70.08 | 2558 | 77.26 | 4,652 | 22.94 il
F10:530 | 2242 | 67.95 | 2466 | 7415 | 4,484 | 2264 6 SIP30
F20:510 | 2,280 | 69.83 | 2508 | 7692 | 4561 | 2257 Z.
F20:520 | 2185 | 65.83 | 2,403 | 7129 | 4370 | 21.85 =]
F20:530 | 2,053 | 61.64 | 2258 | 66.46 | 4107 | 21.89 Ea
;3'
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2
ategory| F10:510 | F10:520 | F10:S30 | F20:510 | F20:520 | F20:530
Error (%) (%) (%) (%) (%) (%) 1
+ 1kg/m® | 98.67 3.33 0.67 28.67 0.0 0.0 0 =
3 155 160 165 170 175 180 185 190 195 200
+ 3kg/m 100,0 100,0 99_33 96_0 100,0 85_33 Predict Water (kg)
+ 5kg/m® | 100.0 | 100.0 | 99.33 | 100.0 | 100.0 | 100.0  oiamt i e B
+ 10kg/m®| 100.0 | 100.0 | 99.33 | 100.0 | 100.0 | 100.0 a8 1. 2 X0l ME TR s B2 Jo
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