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Estimation Error and Reliability of Measuring Unit Water Content Test

Methods for Fresh Concrete Depending on Mix Design Factors at the
Laboratory Level
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In this study, water content tests were performed on various fresh concretes subjected to different binder compostions to review the
estimation errors and reliability of water content test methods. Micro-oven drying method, air-meter method, capacitance method and
microwave penetration method were used to estimate water content of fresh concrete. Errors in water content estimation were
analyzed by each test method. Regardless of the test method of water content, the estimation error was less than 5 %, and in the case
of the test using mortar, the error in the estimation value was relatively large. In addition, based on the test results of water content of
various concrete, the probability density function in which the estimation error for each test method becomes the population was
analyzed. Water content test methods of fresh concrete which using concrete samples showed high estimate reliability of 97 % within
the estimation error range of + 10 kg/m’. On the other hand, the reliability of water content test method using mortar samples was
lower.
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Keywords : Unit water content, Microwave oven drying, Air-meter, Capacitance, Microwave penetration
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Table 1. Experimental plan

Series Factors Levels Water content (kg/m’)
Water content Ternary blended concrete” 1 170, 180, 190, 200, 210 5
I Mix design factors Slump (mm) 80, 120, 150. 180, 210 5 163. 170, 177, 183, 190 5
Air (%) 3,45,6, 8 4 185 1
OPC = 100 1 170, 180, 190, 200, 210 5

I Binder compositions (%) FA® = 0. 10. 20

_ GGBS"= 0,510.’20, 30 12 185 !
Material factors Sea sand = 0, 10, 20, 30, 50 | 5 185 1
il Aggregate S/a = 50, 55, 60 3 170, 190, 210 3
Guax = 13, 20, 25 3 180, 210 2

a) OPC : FA : GGBS = 70 :

15: 15, Binder = 340 kg/m’

b) water content has been adjusted to each slump levels

c) Fly ash

d) Granulated blast furnace slag

(a) Microwave oven drying
method(Mortar)

(b) Air-meter method
(Concrete)

(¢) Capacitance method
(Mortar)

(d) Microwave penetration method
(Concrete)

Fig. 1. Test kits of concrete water content

AB0IM AFBE 2XZFS 340 kg/m'2 ARZA0M TS| 0 %8| 4FS 27| M2 WXIAA 231 R[2te0] Mz e
Hate M, S-ZeitlE Hattl= S0l As TIlsIAct =g Z32/E0] et AUHiEAES TSt
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