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Development and Property Analysis of Segregation—-Reducing Type
Flowing Concrete Using the Viscosity Agent
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ABSTRACT

When superplasticizer is added to manufacture flowing concrete, the base concrete
usually needs the adjustment to assure the sufficient fines contained to obtain flowable
consistency without excessive bleeding or segregation. However, this may not only increase
the cost. but also cause inconvenience in producing the base concrete. In this paper, the
experiments are performed on normal base concrete to achieve a segregation-reducing
flowing concrete by adding superplasticizer mixed with viscosity agents and AE
admixtures. Three kinds of superplasticizer and two Kinds of viscosity agent are selected.
According to the results, with regard to the performance and the cost of the admixtures,
melamine type superplasticizer combined with the PEO viscosity agent and AE admixtures
at the ratio of 1 : 0.28 : 0.001 can acquire good quality and reduce the cost in producing
the flowing concrete. With proper addition of combined superplasticizer. even though water
to cement ratios of the base concrete are different, the segregation-reducing flowing
concrete could be also achieved without reproportioning of the base concrete. However, it
would be more desirable if the superplasticizer could be adjusted, before it is put into the
practical use in order not to cause some other problems, such as rapid rate of slump loss
and retarding of setting time.

Keywords : segregation—reducing type flowing concrete, viscosity agent, combined superplasticizer
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w/C w s/a QE ,water; Vol. (¢ /m™) Wt. (kg/m")
: reducing adm.
(%) (kg/mi) (%) (% %) C g G C g e
45 170 37 0.16 120 246 419 377 630 1060
50 168 38 0.16 107 258 422 336 660 1117
55 167 39 0.15 96 270 422 303 691 1120
# Mixture of W/C 50% is for Series 1 and Series I both.
Tabie 3 Physical properties of cement
. . . Compressive strength
Specific Blaine Qoundness Setting time (min.) (ke/cm?)
avity 2/ (%)
gravity (em/e) e Ini. Fin. 3d. 7d. 28d.
3.15 3,328 0.07 260 420 214 308 384
Table 4 Physical properties of aggregates
Kinds Specific M Void volume Absorption Unit weight Particle shape
i gravity o (%) (%) (kg/m%) index (%)
Iinc agg. 2.56 2.54 42.04 1.92 1,492 53.4
Coarse agg. 2.61 6.7 41.2 1.52 1.584 57.6
Table 5 Physical properties of admixtures
- L o R Specific gravity| Viscosity {Normal dosage
Iype Ingredient Appearance (20C) (mPas) |  (Cx%)
Al water reducing Naphthalene Dark brown, Liquid 1,180 15.0 0.1-0.2
S N Naphthalene Dark brown, Liquid 1.150 15.0 0.5~1.0
plZisgiirzer P Polycarbonic acid Dark brown, Liquid 1.050 15.0 0.5~3.0
M Melamine Yellow, Liguid 1.080 5.0 1.0~3.0
Viscosity PEO Poly Ethylene Oxide Yellow, Liquid 1.000 5.0 0.1~-15
agent MC Mecthyl Cellulose Yellow, Liquid 1.010 125 0.5~2.0
AE admixtures Sodium Lauryl Sulfate Yellow, Liquid 1.040 30.0 0.01~0.02

% AR water-reducing admixtures are used for base concrete
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