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Abstract

The aim of the research is, for normal strength range concrete mixture, to evaluate the fluidity development and
robustness of the mixture depending on various water reducers. Although a usage of water reducer has been essential
to make a concrete under the current conditions of worsen aggregate quality, selection of appropriate performance of
water reducer is significant. Hence, in this research, regarding the normal strength range mortar, three different
performance of water reducers were evaluated in aspects of securing fluidity, and robustness, rheological behaviors.
Additionally, for the concrete mixture, the fluidity change was evaluated depending on unit water content for each
different water reducer, and the water reducing performance with manufacturing cost was compared and analyzed. By
the result of this research, it is expected to provide a case of determining appropriate kind of water reducer and to
contribute on conditions of securing sufficient fluidity with stable quality and economical advantage.
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Table 1. Experimental plan
Mixture conditions* Test
w/c 0.5, 0.55, 0.6
B Cc:S 1: 3
o River sand,
o Aggregate Crushed sand - Flow (with observation)
- + sea sand
< - Flow curve
=] ?_?Jg{gl (vield stress, plastic
S Type Lignin+PCE viscosity)
g WR PCE
- Dosage
(%) 0.7, 14, 21
wi/c 05
Unit water
contentx* 140 - 240+
- (kg/m3)
3 Sla 0.50
& Target air
N content (%) 0.45 - Slump
@)
S Agg Corse Crgshed rock . Slump flow
o) Fine River sand,
% Crushed sand - Cost analysis
5 Control,
2} Lignin,
TYPe | ignin+PCE,
WR PCE
Dosage 07

(%)
* w/c: water-to-cement ratio, C : S: cement-to-sand ratio, WR:
water reducer
= Unit water content was determined the range from the unit water
content of water reducer couldn’t work for fluidity increasing to
the unit water content of occurring segregation.




Table 2. Physical properties of water reducers

Specific Solid

Type  Phase  Color gravity content (%) pH

o L Dark
I—.L|g.n|np Liquid bg)owkn 1.168 35.0 6.4

ignin+ . ar

CE Liquid brown 1.102 27.0 6.2

PCE  Liqud D2 1.048 20.0 5.4

yellow
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Figure 1. Influence of water reducer type and dosage on flow

of cement mortar depending on water-to—cement ratio
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Figure 2. Influence of water reducer type and dosage on
yield stress of cement mortar depending on
water-to-cement ratio
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Figure 3. Influence of water reducer type and dosage on
plastic viscosity of cement mortar depending on
water-to-cement ratio
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Figure 4. Influence of unit water content on slump flow of
concrete depending on various water reducers
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Table 3. Concrete mix proportion for 280mm slump flow

Water Mix proportion (kg/m’)
reducer cement water rock sand admixture
Control 410 205 737.31 798.75 -
Lignin 330 165 815.89 833.88 2.310
Lignin+
PCE 340 170 806.06 873.24 2.380
PCE 296 148 849.28 920.05 2.072

Table 4. Unit cost of the materials for concrete mixture

admixture
Mat- crushed crushed —
erials cement water o™ “sang Lignin Lignin+ e
PCE
1000
KRW/ 75 - 18 18 550 600 1,500
ton
Table 5. Manufacturing cost for 280mm slump flow concrete
(KRW/m?)
Water - conent  water  rock  sand  29M- gum
reducer xture
Control 30,750 - 13272 14,378 - 58,399
Lignin 24,750 - 14686 15910 1,271 56,616
Lgnint 25500 - 14500 15718 1428 57,155
PCE 22,200 - 15,287 16,561 3,108 57,156
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