Analysis of the Effect of Superplasticizer combined CASB on
Ultra High Strength Mortar and Concrete Using Mineral Admixture
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Abstract

i This study is performed to analyze the effects of CASB by applying the superplasticizer combined i
i CASB on the ultra high strength mortar and concrete that uses different mineral admixture depending i
i on whether the silica fume was used and the results are summarized below. From the characteristics i
i of Fresh mortar and concrete, the fluidity was lower in B2-CASB than B2-PC from the mixing of i
' CASB and based on the viscosity of the mortar and concrete in the binary proportion but in the !
i ternary proportion, B3-CASB showed a larger fluidity than B3-PC because of a reduction in the i
i restriction level due to the effects of an improvement of particle size distribution. The compression i
i strength was higher in ternary proportion than in binary proportion and higher in CASB than in PC i
i from the characteristics of hardening mortar and concrete and this is analyzed as a result of increased i
i minuteness from the calcium silicate hydrates produced from the pozzolan reaction of a mineral i
i admixture, SF, and also the charging effects of capillary pore of CASB. Overall, when using the |
i nanomaterial, CASB in combination with a superplasticizer, the fluidity and the strength aspects of i
i the ternary proportion of ultra high strength mortar and concrete with silica fume may be improved to i
% a higher quality. %
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Fig. 2 Conceptual diagram of ultra high strength concrete
using nano particle
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Fig. 4 Surface functional group of carbon black and CASB
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Table 1 Experimental plan of Mortar and Concrete

Factors Levels
W/B(%) 1| 225
. . . B
Kinds of binder| 2 | Bg?
Mixture Kmds. of . pc?
chemical 2. CASE”
admixture
Kinds of 9 | mortar
mixture - concrete
- slump flow
Fresh mortar il Reaching Time of slump flow
and concrete - Air contents
Experi-m - Unit volume Weight
ent Hi
moirtgfn:r?d 1 - Compressive strength
(3, 7, 28 days)
concrete

1) B2 : OPC 80 %, FA 20%

2) B3 : OPC 75 %, FA 20%, SF 5%

3) PC : Normal superplasticizer

4) CASB : Superplasticizer combined CASB

Table 2 Mix proportion of mortar

@ | BS | @
0 0 \ C FA SF S
240 | 853 | 213 - 1077
22.5 1:1.01 1.3
238 793 212 53 1068

Table 3 Mix proportion of concrete

Unit weight(kg/m®

WiB Sla AD

152 | 541 | 135 | - | 665 | 888
22.5 43 1.8

152 | 507 | 135 | 34 | 660 | 882
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Table 4 Chemical and physical properties of OPC

Table 9 Properties of normal superplasticizer

. Density Viscosity
B H
asts (glem®) P (cp)
Polycarbonic acid 1.09 6.50 50

Table 10 Proportion of superplasticizer combined CASB

Chemical composition(%)

Physical properties

) Blaine Density
SIOZ Aleg F6203 Ca0 MgO (szlg) (g/cm3)
20.50 | 5.20 | 3.29 | 61.63 | 3.41 3 414 3.15

Table 5 Chemical and physical properties of FA

Chemical composition(%)

Physical properties

. Blaine Density
Al F M
SI0: 205 | Fe0s | Ca0 | MgO (cm%g) | (glcm?)
51.89 | 29.49 | 6.92 4.91 0.98 4 155 2.20

Table 6 Chemical and physical properties of SF

Chemical composition(%)

Physical properties

) Blaine Density
Al F M
S10: 203 | Fes | (a0 g0 (cm%g) | (glcm?)
91.26 | 2.01 | 0.85 1.20 0.40 || 200 000 2.20

Table 7 Physical properties of sea sand

Density Finess Absorption Pa(s;mog 0§$$m
(glem®) modulus ratio(%) ;
sieve
2.60 2.45 0.83 0.30

Table 8 Physical properties of Gravel

Density Finess Absorption Pazsfm(;g Ozr;llc;mt
(glem?) modulus ratio(%) ;
sieve
2.62 6.30 1.03 0.10
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