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ABSTRACT

High fluidity concrete needs high dosage of superplasticizer to acquire sufficient fluidity and high contents of fine
powder and viscosity agents to prevent segregation. But it requires high manufacturing cost and has difficult in
quality control. Therefore, in this paper, determination of optimal mixture proportion of segregation type
superplasticizer for high fluidity concrete and manufacturing high fluidity concrete by applying developed segregation
reducing type superplasticizer are discussed using flowing concrete method. According to test results, as dosage of
superplasticizer increases, it shows that fluidity and bleeding increase, while air contents and ratio of segregation
resistance decrease. It also shows that adding viscosity agent into it reduce bleeding and improve segregation
resistance. Dosage of AE agent into it containing viscosity agent recovers loss of air contents during flowing
procedure. Combination of proper contents of superplasticizer, viscosity agent and AE agent make possible to
develope segregation reducing type superplasticizer. Compressive strength of high fluidity concrete applying flowing
method with it is higher than that of base concrete. No differences of compressive strength between compacting

methods are found.
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Table 1 Design of experiments
Mixing factors Experiments
Series w/C Slump Slump flow|Superplasticizer Vésce?lilty AE agent Fresh Hardened
(%) {cm) (cm) (C*x%) (Cg "9%) (C"'x%) concrete concrete
0
0.6
I 0.9 0 0
12
0 . Slum - Compressive strength
High 0.40 . SlumE flow compacting condition
1 40 Base concrete | fluidity 09 0.50 0 - Air contents %\? 28, 91 days)
X R . on compacting
1 18125 concrete 0.55 + Washing test of ndition(28davs)
60£10 0.60 coarse aggregate 919 1 ayh
0.70 - Bleeding ensile strengt
| (28days)
0
0.010
m 09 0.55 0015
0.020
* (! Cement
*x  Diluted with water in the ratio of 4 to 1000
Table 2 Mixing design of base concrete
W/C W S/a SP/C AE/C Unit volume( 2 /m°) Unit weight(kg/m®)
(%) (kg/m®) (%) (%) (%) C S G C S G
40 180 50 1 0.015 143 316 316 450 815 857
Table 3 Physical properties of cement
) Setting time Compressive strength
Specific gravity (Ijrlsg;]e) Sou(n(;ir)less (min.) (kgf/cm®)
£ ° Ini. Fin. 3d. 7d. 28d.
3.15 3,303 0.08 226 409 231 308 410
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Table 4 Physical properties of aggregates
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Fig. 1 Mixing procedure

o5 ARG, o #

Flowing
concrete

Base

concrete

+ Disch-

SP agent arge
+

PEO agent
_I_

AFE agent

60 sec.

Aggregates Specific gravity Absorption(%) Unit weight(kg/m®) |Solid volume percentage(%)
Fine agg. 2.58 1,598 61.0
Coarse agg. 271 1531 56.5
Tabel 5 Physical properties of chemical admixtures
. . . Recommended dosage Viscosity
Kinds Ingredient Shape Density (Cx%) (cP)
Superpla-sticizer Melamine Dark brown liquid 1.08 1.0 -
Viscocity agents Poly ethylene oxide White grain 1.00 0.2 79
AE agents Sodium lauryl sulfate Light brown liquid 1.04 0.015 -
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Fig. 2 Properties of fresh concrete versus dosage of chemical admixture
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Table 6 Experimental results of base and flow concrete

gl A g i Compressive Tensile
Kind Slump ﬂurVr:,p 0 tlént eg?etga I‘OH Bleeding Strengtlzl erengt};
s {cm) © cor resisrance (cm®/cm®) (kgf/em”) (kgf/cm”)
(cm) (%) (%)
7days 28days 91days 28days
Base 185 325 5 - 0.02 284 338 388 33
concrete
Flowing %55 668 49 94 0.02 301 386 418 34
concrete
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