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An Experimental Study on the Evaluation of Concrete Unit-Water Content by Aggregate
Type Using Frequency Domain Reflectometry Sensor
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Abstract : Recently, interest in concrete quality has been increasing. It is important to manage these factors due to unit-water content and aggregate
quality that affect concrete quality. In this study, the unit-water content of concrete was measured through an economical, easy-to-measure, and
portable Frequency Domain Reflecmetry sensor among micro-methods that compensated for the shortcomings of existing concrete unit-water content
measurement methods. As a result of predicting the unit-water content, the accuracy within the + 10 kg/m? error range was confirmed to be more than
72% of all factors. In order to ensure high accuracy, it is considered necessary to conduct an experiment to evaluate the unit-water content by conduc-
ting additional experiments according to other variables and factors.
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1. 2N EF0| ME AXIE Higtw
Category w/B* Wateg Binder (kg/m’) Fine aggreagates Coarse agggegates Admixture
(%) (kg/m®) OPC** F/AX Y (kg/m?) (kg/m?) (B%)

AS:AG 185
BS:CG 181
DS:DG 50.0 183 238 51 51 1023 746 0.70
ES:EG 196
FS:FG 203

* Water—to—Binder ratio *** Fly Ash

** Ordinary Portland Cement **** Slag Powder
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0.6 BS:CG

Temp EC VWC TDS Salinity Epsilon ESEG

Category | °c) | (us/em) (%) (mg/L) | (mg/L) (%) 05 rsro

AS:AG 22.04 3956 63.76 1978 2175 58,92 o

BS:CG 22,26 3011 53.37 1505 1656 44,08 % 0.4

DS:DG 22,15 3623 59,98 1811 1992 54,37 %

ES:EG 22,18 3011 54,28 1505 1655 45,64 ;; 0.3

FS:FG 22.00 2746 48,98 1373 1510 36.61 E

0.2
E 3, 2N BR0I 02 Xk LA 2N MET
0.1
Error category | agiag BS:CG DS:DG ES:EG FSIFG
0.0 — -
140 150 160 170 180 190 200 210 220

e 5kg/m3 58.0 96.67 97.33 30.0 82.67 Predict Unit-Water Content (kg/m?)

+ 10kg/m® 83.33 99.33 99,33 72.0 95.33

+ 15kg/m® 100.0 100.0 100.0 100.0 99,33 211, 2t OIXjof| M2 ErolAZk shA B Jajm
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