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Abstract

The objective of the paper is to investigate the effect of mix designing factors on the workabhility and rheological
parameters of self compacting concrete in order to facilitate the difficulties of quality control of high sensitivity of
SCC. Mix proportions of SCC were prepared with various conditions of coarse, and fine aggregate, and unit water
content, and the SCC mixtures were tested on workability, rheological properties to provide basic data for quantitative
evaluation. Test results indicated that the yield stress of SCC decreased with increasing the coarse aggregate volume
ratio, and increased with increasing the amount of VMA. However, unit water content, fine aggregate type, and air
content didn’t affect the yield stress value. The plastic viscosity according to the mixing factors showed a similar
tendency to the yield stress. In addition, there was no correlation between yield stress and workability (flow, T50,
V-lot). However, there was closely correlation among plastic viscosity and T50 and V-lot. Especially, T50 and V-lot

time decreased with decreasing plastic viscosity
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Z70A) ARgRpo] SC09] YAWE], el 2 S T3, 55, 3T(HR)OR Heign, BN weRt
2= AR dHA QIth3,4,5,6]. olefgt ikt vligke. 2, 4, 6%(355), A EUES 0, 3, 4%B3FD)E Wt
Qlofl 9J3F SCCO] WIRHd2 SOC7t tefo &2 34 Ailels & 0] & 16550 AAISsI, ojnff, &3 SH=
o AR 2geta glov], fafele] B4 AV SCC B2 600~T00mm Aeon], B LHn 228
%ﬂ o A3 4 gl olfol|= k. &, 002 A UESHES s 7o) NGRS wishAAA HigkeA
Rolq T8 A3H0z 48] S sccel wg st
Erlﬂ(%_“?l LA ERT} IRy 944208 EHo ot BWEOo R SHE Z2 Ty, V-lot, U-boxs &
AlFGE =ole Aol S8t Aslo] 2r] oko ZIT|Eo] 7|27 EAL BrEIAL
;Lan 2 B oA 2 IAe] ), dEAe] & #leRA] BAOR Y U A4 HEs 243l EE
. ST BT SHA AReER wRE EA] ok A FJEA 23S et sk sk, 12 k] AEAIE
ZES] gAY & SYT Z7 ST ZT 500mm - Table 1of] YERHQIY s vl = Table 201 &5}
E=GARHOTSE Tso), V-lot fr3tAIRHOI8E V=-lot), U-box %Itk
ol B oE ul A ArE 2AEle] Zg|E 27] EAS
AeFr o g wst 4= Q)= 7% A4RE AlEeke 24, SO0 Table 1. Experiment factor and tests
o] ggAol Zxe]of 7ot} sich ltems Variables
Binder(kg/m®) 480
- - Gv(vol*%) 28, 30, 32
Al al g} , 93U,
2. A3AF 2 _ Water(kg/m®) 170, 180, 190
Experiment Sand type ratio
2.1 MEE e forush : sea) e
o=EadaAs ) Air content(vol«%) 2,46
2 Aqtolr= AP IS 73 40MPa 710 = gkl VMA(AD+%) 0,3 4
of u}2 SCC B4 motetaat BAlFe: 480kg/m’ (L2 Siump flow(mm)
Lo njEar 469 eHoz wASC) mﬁzzz
- - Fresh
WA AlsdQologl= Fo o] 482 28, 30, Tests U-box(mm) Concrete
399%(3%:20) 2} THJ4=ERS 170, 180, 19Okg/m3(3 Yield stress(Pa)
= WS, 1A S BN SeieT A Viscosly(Pa.
Table 2. Mixture proportion of concrete
i i w/B Gv Unit weight(kg/m®) SP VMA
Mix Type - Mix ID (%) (%) w Binder cs ss G (B+%) (SP*%)
. Gv-28 35.4 28 170 480 689 291 765 110 3
oarse
aggreoate  GV30 354 30 170 480 652 275 820 103 3
Gv-32 354 32 170 480 615 260 873 108 3
W-170 354 30 170 480 652 275 820 103 3
Water W-180 375 30 180 480 642 271 807 1.00 3
W-190 396 30 190 480 632 267 795 0.90 3
cs-7 375 30 180 480 642 271 799 1.00 3
Sand CS-5 375 30 180 480 458 451 799 1.00 3
cs-3 375 30 180 480 275 632 799 110 3
Air-2 375 30 180 480 642 271 799 1.00 3
Air Air-4 375 30 180 480 642 271 799 1.00 3
Air-6 37.5 30 180 480 642 271 799 1.00 3
VMA-0 375 30 180 480 642 271 799 0.90 0
VMA VMA-3 375 30 180 480 642 271 799 1.00 3
VMA-4 37.5 30 180 480 642 271 799 1.10 4
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Figure 1. Particle size distribution of cement Figure 2. Particle size distribution of blast furnace slag powder
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. . . Densit S
Table 3. Physical and chemical properties of cements Aggregates (g/cmsk)/ FM.  Absorption(%)
o Compressive Fine Crushed 2.65 3.18 1.43
Setting time aggregate
Density Fineness strength(MPa) Sea 261 2.08 0.99
Prysical  (glem’) (M0 e Final Coarse aggregate 2,67 6.76 078
Properties (min) (o 3days 7days 28days
315 3387 240 500 313 422 546 2.2.4 &34
Al 7AYo =
Chemical Si0, ALO3 Fex0s CaO  MgO SO; KO NaO % Od:lloﬂ A]‘g‘% al c—} o %TX‘HL 3317}%7:]13 }‘]‘%
compositi- 3}l Wit 1,06g/cm’olch, SHAIVMA)E MCAS

o™
19.8 52 33 628 21 26 1.1 0.1 - = -
- AME3IG=T], W= 1.00g/cm’0] 1l TRFEZL: 50= ]

H3jo] AMgIgIT,

Table 4. Physical properties of ground granulated

blast furnace slag powder 2.3 Al3iHHH
Density Fineness Activity Factor(%) Flow ratio SCCe] &H= Z== KS F 25940 we} ”:;;g—s]'ﬁlitﬂ,
(g/om’) (em/g) 7day 28day (%) SHI Z29| P2 Hil A F5E5 Tk,
291 4014 56 89 110 Tod SHI T2 24 = &8 Tay)l 500mm E9st
oo} ARk S7g%E Zlojt,
222 TE2&YL wHE V—lot {-3FAI3-S KSCE 2003—-039] “Zt)7|2 A183t
H

D2LEIT u|BERe S SARR] 3% wRSH1 uiiEy  fof ARl wek Arjs=d A¥7]9= Figure 3
S A8k, ol tigt B - 38 EALS Table 4 3} 2t} U-Box 244 AIES KSCE 2003—01 “S43
oF #11 Qx H3E= Figure 29 T}, £ o83t 7= S AlE"o| wet Ak,
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Figure 3. V-lot test

Figure 4. ICAR rheometer
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Figure 5. Slump flow and S/P dosage for each mixture
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Figure 6. Tsy Flow time according to mix designing factors
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Figure 7. V-lot Flow time according to mix designing factors
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