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Fundamental Properties of Self~-Compacting Concrete Using
Viscosity Modifying Admixture
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ABSTRACT

Hydroxyethyl cellulose - based - viscosity modifying admixture and melamine ~ based -
superplasticizer were selected to be admixtures for self-compacting concrete based on the
test results of fluidity and air content of mortar using 3 different viscosity modifying
admixtures. The experimental results show that the initial and final set of
self-compacting concrete and fly ash concrete with viscosity modifying admixture only
have been delayed approximately 5 hours and 8~9 hours, respectively. It is found that
the optimum dosage of viscosity modifying admixtures, coarse aggregate and cement
content are 0.2 % of water content, under 742 kg/m® and over 364 kg/m’® respectively.
Test results also show that the optimum fly ash in replacement of cement is 10% of
cement weight for the enhancement of fluidity and long-term strength
Keywords @ Self-compacting concrete, Viscosity modifying admixture, Hydroxyethyl

cellulose, Superplasticizer, Fly ash, Coarse aggregate content, Cement
content, Setting time
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Table 1 Chemical composition and physical properties of OPC and FA

Si0: | ALOs; | Fe:0s | CaO | MgO | 8Os | [gioss | Specific | Surface area
Types . o (%) . (Blame
(%) (%) (%) (%) (%) (%) o gravity em?/g)
OPC 20.58 5.45 2.93 62.23 3.71 2.19 1.04 3.15 2,967
FA 59.76 24.11 5.27 4.26 1.24 0.25 4.30 2.21 3,750
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Table 2 Mix proportions of self-compacting concrete

. . W/(C+FA) S/a Unit weight (kg/m") Slump flow
Classification o o )
(é) (/7) C FA W 3 G (cm
52.6 49.6 384.0 - 202 820 850 58.0
" 51.6 ” - " 854 816 59.0
" 52.8 " - " 874 795 60.0
" 56.0 " - " 926 742 58.5
Self-compacting
" 59.1 " - " 978 689 49.0
concrete
58.7 56.9 344.0 - " 962 742 54.0
55.5 56.4 364.0 - " 942 " 58.0
52.6 56.0 384.0 - " 926 " 58.5
47.6 55.1 424.0 - " 893 ” 62.0
52.6 55.2 345.6 38.4 " 912 742 61.5
" 54.9 307.2 76.8 " 899 " 62.0
Replacement " 54.5 268.2 115.2 " 886 " 62.0
method ” 52.1 345.6 38.4 ” 860 795 62.0
" 51.7 307.2 76.8 " 847 ” 61.0
" 51.3 268.2 115.2 " 833 " 64.0
53.4 55.4 344.0 34.4 4 918 742 60.0
Addition
48.9 54.3 ” 68.8 ” 878 " 62.0
method
45.2 53.1 " 103.2 " 837 " 61.0
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