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An Experimental Study on the Evaluation of Unit-Water Content of High Strength Concrete
by Frequency Domain Reflectometry Sensor
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Abstract : In this study, unit-water content was measured using a frequency domain reflecometry(FDR) sensor that complements the problems of
the existing unit-water content measurement method to evaluate the unit-water content affecting the workability, durability, and quality of high
strength concrete. The experiment used the unit-water content of high strength concrete as a variable, and the accuracy and probability distribution of
the unit-water content measured through deep learning were analyzed for the output value output through the FDR sensor. In the case of the
unit-water content predicted by deep learning analysis, a high accuracy and high distribution of more than 93% were found within the error range of +
10 kg/m’. In the future, research is needed to secure high reliability by utilizing data obtained through experiments with various variables.
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Category w/B* s/a* Water Binder (kg/m’) aggfler;]ea\tes ag(;(r):g;:es Admixture
% % kg/m?® %B
(%) (%) (kg/m°) oPC F/A s/pP Total (ka/m?) (kg/m?) (%B)
h-w—160 34.0 160 804 877 0.85
h-w—165 35.1 165 797 870 0.80
hw—170 | 362 48 170 282 47 14 470 791 864 0.75
h-w—175 37.2 175 785 857 0.75

* Water—to—Binder ratio
** Fine aggregate ratio
*** Ordinary Portland Cement
XX Fly Ash
*xAE* Slag Powder
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h-w-160
Category 0.4 :::i:z
h-w—160 | h-w-165 | h-w—170 | h-w—-175 h-w-175
Error Zos
+ 5 kg/m®| 5455 90.24 95.24 98,05 3
+ 10 kg/m®|  93.33 100.00 100.00 99.35 £ |
+ 15 kg/m®|  100.00 100.00 100.00 99.35 o1 A
+ 20 //\
3 100,00 100,00 100.00 100.00 o £ o
Kg/m g: (3] 155 160 165 170 175 180 185 190
Predict Water (kg)
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