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Dielectric Properties of Cement-based Materials

Burachat Chatveera ' and Winai Homsriprasert

Thammasat University, Rangsit Campus, Khlong Luang, Pathum Thani 12120

Abstract

The objective of this research was to study the influence of moisture and temperature on the
dielectric properties of cementitious materials (cement paste, mortar and concrete). The mix proportions
including Portland cement Types 1 and 3, sand, coarse aggregate and admixtures (fly ash, silica fume,
superplasticizer and air-entraining agent) were studied to investigate the dielectric properties. The results
of this study were used as the data base of curing cementitious materials with microwave energy. The
Network analyzer was used for measuring of the dielectric properties with opened ended coaxial probe
technique.

From the tested results of the dielectric properties of cementitious material, it was found that
temperature did not affect the dielectric properties of solid proportions but it had an effect on the dielectric
properties of liquid proportions. In the case of the dielectric properties of cementitious materials, it was
observed that the dielectric properties of all specimens showed the highest values in initial period after
mixing (0-3 hours) but these values were rapidly decreased in next period (3-18 hours), and at 24 hours
after mixing the dielectric properties yield comparable values. The dielectric properties of cementing
materials increased with increasing the water-to-binder ratios. For cementitious materials with Portland
cement Type 3, it was found that the dielectric properties were higher than that of Portland cement Type 1.
In case of the admixtures, it was observed that the cementitious materials with fly ash showed the highest
dielectric properties and the dielectric properties of the cementitious materials with silica fume were less
than that mixed with fly ash. The cementitious materials without admixtures showed the lowest dielectric

properties.

T Associate Professor, Department of Civil Engineering, Faculty of Engineering.

2 Research Assistant, Department of Civil Engineering, Faculty of Engineering.
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(Dielectric constant (£ )) (Loss tangent (fan d))
gAY
mga gaga maga AgIga
YuFmudlesauaudiszanii 1
3.1270 4.4100 0.0070 0.2250
(Portland cement Type I)
Fanu
2.0016 2.2616 0.1303 0.1771
(Silica fume)
k4
101908
4.0091 4.5004 0.1657 0.4094
(Fly ash)
T
11.4044 91.8206 0.0001 18.5861
(Water)
asani Ny
13.8916 24.9266 4.6281 10.4388
(ADVA CAST 207)
asnnnszaereseIna
8.5879 31.3209 1.1891 8.8140
(DARAX AEA)
NI
2.4353 3.0067 0.0221 0.2840
(River sand)
uu
1.0472 1.8442 0.0511 0.0668
(Crushed limestone rock)
YuBudlesauaudlszani 3
4.0357 4.5106 0.1657 0.4198
(Portland cement Type IIT)
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fanay
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(Dielectric constant (£ )) (Loss tangent (fan d))

YuFuddosanaudilsziani 1

3.7394 0.1159
(Portland cement Type I)
Fanu

2.0798 0.1535
(Silica fume)

k4

101900

4.2192 0.2592
(Fly ash)
i

48.4202 6.2173
(Water)
A5aAUINAY

20.6534 7.9708
(ADVA CAST 207)
asnnnszaenosema

22.9615 5.7640
(DARAX AEA)
N51803017

2.6943 0.1803
(River sand)
nuu

1.2084 0.0578
(Crushed limestone rock)
YuFudlesanaudlszani 3

4.254 0.2724

(Portland cement Type III)
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Dielectric constant Loss tangent
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(a) Dielectric constant (b) Loss tangent
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(a) Dielectric constant (b) Loss tangent
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Dielectric constant Loss tangent
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