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Abstract

The aim of the research is to provide a fundamental data of low viscosity typed superplasticizer (SP) on
cement-based materials incorporating various supplementary cementitious materials (SCMs). As a relatively new
product, low—-viscosity typed SP has introduced for high performance concrete with high viscosity due to its high solid
volume fraction with various SCMs. However, there are not enough research or reports on the performance of the low
viscosity typed SP with cement-based materials incorporting SCMs. hence, in this research, for cement paste and
mortar, fluidity and rheological properties were evaluated when the mixtures contained various SCMs such as fly ash,
blast furnace slag, and silica fume. From the experiment conducted, it was checked that the low viscosity typed
superplasticizer decreased the plastic viscosity of the mixture as well as the yield stress. From the results of this
research, it is expected to contribute on introduction of new type SP for high performance concrete or high-viscous
cementitious materials.

Keywords : rheology, plastic viscosity, vield stress, low viscosity typed SP, SCMs

1.4 & JoH HeH4l. o3t 2a2|Ee idselE AT W
2] W SR AR 2 SR et 2a2E

1.1 9ol 82X O] fr57de @As] BolAA HHs). ol Te Hek
2T 4 ARdelld et W sl Qs 232 3] sl ARSele SR E ) AL é% 7**?%]0]‘3} =3
Eo| idsohs Fazlolt o2f3t dea URel] ffel PES W2 feAe dE=AR R WA, w2 =
of B2 A7F ol FoAIAL Q18] 232|ES s oF ¥ & R 3FE 5 l SolM 9
O i 71 eR 28BS -AMIERE W SVl Coussot[6]9] A2l A7} 5 T‘Ef = 33t
FAU AR S ARsle] Ea9ES adsse E S dAEol At el 7Idlst s S

Nehdi et al.[7]9] A9} Zo] 50| 7%}0]: IR PAR=Ee)

Received : February 21, 2019 \:qxqo] ;qxloﬂ 7]0]‘6‘]—]’,]- 1:]-13} 1A= 7E]-_/|: 1]_4 4 BAL

Revision received : May 2, 2019

Accepted : May 31, 2019 Zh8of ol G-=A ZZa3H8—10]7} JoEE SHEX|
* Corresponding author : Han, Dong-Yeop Z7¥ol| o3Fo] 9)|ut 5] wre. ol Eo| ZAjelna
[Tel: 82-55-772-1758, E-mail: donald.dyhan@gnu.ac.kr] el I UA, ofdds] OL Fol EAfete

(©2019 The Korea Institute of Building Construction, All DR E= AR =2 AEE FAIRIEHL. &, 2485
rights reserved.

219



Fluidity Performance Evaluation of Low Viscosity Typed Superplasticizer for Cement-Based Materials Incorporating Supplementary Cementitious Materials

A5AE ANt T e
AAA FeH12]. o7t 7] =
Heksl7] el 7N sfelEeiAlrE AHEY s T
Alols] o] A=Y s AeAlE 283t F32EY
/90 T QI oy ] R Aol B3, s
38| E ufgke] EXIo] thefst AgHEA| 2 A-hE
g 1A% Al Aol thisk el =3} AFs)

o0 W\

olet,
ole] & QoA A FaelE
HolE % mEEe wfge] Hhste] 7]
oF Ay A AAle) The el o
o) BERE N el el s 1t A
o A AAle] TR el 2 el SEA
W Aol sl Bk S B A Aus
o vland] A AR AYEY TS gAY it
A ARk vlmstel thpe B3e] EaelE
el HIsHs el oie 71 A Ak

Al o) 4ol
o) g A IS

UI‘o]

m[m
>,
=
i

}11
O_u
olr r‘r‘
N
g

ﬁiﬁ

4 d
2 R
HT 2

AR

[e]

Z ol

‘5 %*#XiH

HlE sjojAEe} LE}E
zulsloi). ER AEY % 7

Eie] Siste] Q0w AgE
SAIE FU3 220N AslES AT,
ARIE slo|~E 9 waEke] gkl tahi A
£ WS FEAP 7IRA R HEs Wil el
A 2Hgoln F2 4ds AMIE A ARE difes
Mt Azolm 2 ARIE HlolAEe} wEEl2 B W
A e 0,359 B-APAH = TSRO narRe)
AHE 28| = 0,72 24590 ARES 1S
A=Al s vlas el 0.2%0A4 1 Z%WPXI r’]’o 3t
S Ajslol TaF wslel 2 s B
Ut thEo® 2ol ARG XV&E% T
olst7] 9Jat AR (Step 2] A9 Al

Aol A=

TAS 7k

=
=
vl

L O v

‘/‘I\‘Xﬂg Aot

220

E solaEe} mEEEo] ta) A
Table 2014 B= vle} Zo] o) Ay} %
Avlel A=A gstslch A
Aol W= AAEY 1% A
3 = AR ZEtolofA, ¢E~EH:L A =
Euleli, ofg EsRO] Ageg QurHdl #—é‘ﬂ
10%2 g3KIc) A% B7HE 91et A=Y
A TR 0.4,0.8, 1.2%2) 3714 RS 74]2
it

A AR AR 2 Thol me Al
oliE Y mEElEe) $5 54S ] 96 B2
= AL FlenHE olgslo] = ARE ==5
AHE Ho]AES] AXALQ} 32088 =434}
Ak, thk, mEE2e] B9 dlenjeE o3
wgetslol ALERg AMgalo] 2749) A
S I e b L

HE

7]

Olt

Table 1. Experimental plan for low viscosity typed
superplasticizer performance without SCMs (Step 1)

Phase cement paste mortar
W/B 0.35
C:S - 1:07
Polycarboxylate-based SP,
Type low-viscosity type SP
Superpla-
sticizer
Dosage(%) 0.2, 0.3, 04, 05, 0.6, 0.7, 0.8, 1, 1.2
Test Modified-mini slump

Flow curve (yield stress, viscosity)

Table 2. Experimental plan for low viscosity typed
superplasticizer performance with SCMs (Step 2)

Phase Cement paste Mortar
W/B 0.35
C:S - 1:07
Type Fly Ash, Blast Slag, Silica Fume
SCMs
Content (%) 10
Tvoe Polycarboxylate-based SP,
Chemical yp low-viscosity type SP
admixture
Dosage (%) 04, 08, 1.2
Test Modified-mini slump

Channel Flow (yield stress, viscosity)
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Table 3. Physical properties of superplasticizer
main

Specific Solid
Type Phase  Color co?rﬁon gravity  content pH
Generic - polycar—
type liquid Brown boxylate 1.048 20 54
Low
. . o Transp  polycar-
ws{cosny liquid arency  boxylate 1.200 38 6.5
ype
Table 4. Coefficients for the correlating model
kl (Pa) kQ (mm) kg (S) k4(Pa) k5 (S) kﬁ(Pa)
729 126 30 1568 46.1 11.6

2551

Shear rate

15s

time

Figure 1. Applied shear rate protocol for flow curve
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Figure 2. Dimension of channel flow apparatus
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Figure 3. Influence of admixture dosage on flow depending
on different types of superplasticizer
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Figure 4. Influence of admixture dosage on yield stress
depending on different types of superplasticizer
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Figure 5. Influence of admixture dosage on plastic viscosity
depending on different types of superplasticizer
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Figure 6. Influence of admixture dosage on flow depending
on different types of superplasticizer
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Figure 7. Influence of admixture dosage on yield stress
depending on different types of superplasticizer
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Figure 8. Influence of admixture dosage on plastic viscosity
depending on different types of superplasticizer
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