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Microwave Moisture Measurement of Fine Aggregate in RMC Industry
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Abstract : Ready-mixed concrete(RMC) has been a major construction materials for infrastructures. However, RMC
with poor quality is reported to be social issue since it directly user's safety and convenience. Because the properties
of concrete as a construction material are greatly influenced by the variation of water content, to control water accu-
rately is the most efficient method for the quality control in RMC industry. In this study, the automatic measurement
technology of fine aggregate was developed by using the microwave moisture measurement. For the various conditions
of fine aggregate such as moisture, temperature and pressure, the calibration curve of moisture measurement was obtained
by using oven-dry method. From the infield and outfield test, it can be obtained that the accuracy of microwave moisture
measurement is very high and the automatic system of microwave moisture measurement is very convenient and useful

for quality control in RMC Industry.
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Fig. 1. Results of moisture measurement in RMC plants,
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Fig. 2. Pattern of microwave transmitted and received impulse,
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Fig. 3. Multi—-phase microwave,
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Fig. 4. Moisture measurement by oven—dry method,
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Table 1, Oven—dry test results of water content

Before oven-dry (g) | After oven-dry (g) | water content (%)
#1 500.3 500.3 0
#2 501.2 500.2 0.2
#3 498.5 493.6 1
#4 499 493.1 12
#5 501.2 4914 2
#6 503 490.7 25
#1 4952 480.8 3
#3 499.4 475.6 5
#9 502.5 469.6 7
#10 497.8 463.1 75
#11 502.1 456.5 10

HI(w,, %) = 8.3395 x (Sensor output) - 10.146 3)

H2(wy, %) = 8.3395 x (Sensor output) - 11.716 @)

12

O  Calibration data
—— Total Moisture
- - - Free Moisture

y =8.3395x - 10.146
R =0.9944

Moisture of material [%]
(o)}
T

1.0 1.5 2.0 2.5 3.0

Sensor output [mV]

Fig. 9. Calibration curve of the developed sensor,
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