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A study on the quality performances of the high flowing concrete
for binder types
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Yeong-Ho Kwon Hyun-Ho Lee Jae-Dam Ha
ABSTRACT

This research investigates experimentally an effect on the quality performances of the high
flowing concrete according to binder types. The purpose of this study is to determine the
optimum mix proportion of the high flowing concrete having good flowability, viscosity and
no-segregation. For this purpose, two types using belite cement+lime stone powder(L.SP) and
furnace slag cement+lime stone powder are selected and tested by design factors including
water cement ratio, fine and coarse aggregate volume ratio.

As test results of this study, the optimum mix proportion for binder types is as followings. 1)
One type based belite cement ; water cement ratio 51%, fine aggregate volume ratio 43% and
coarse aggregate volume ratio 53%, replacement ratio of LSP 42.7%. 2) Another type based slag
cement ; water cement ratio 419, fine aggregate volume ratio 47% and coarse aggregate volume
ratio 53%, replacement ratio of LSP 13.5%.
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Table 1 Material properties used in

1238t} Table 13} o] A Ach

the combined high flowing concrete

Cement Type |Lime stone powder| Coarse aggregate | Fine aggregate H.RW.R Viscosity
-Slag cement ~-C-140(W) —19mm(crushed) -River sand -PHOENIX-HPC  |-PHOENIX-V {J)
9 -Blaine(7,975¢w/g)  |-F.M(6.70) -F.M(2.50) -Poly-carbone  |-Poly saccaride
—Belite cement -Spe. gravity(2.64) |-Spec. gravity(2.60) [-Spe. gravity(2.62) |-Solid(36.4%) +HPMC
-Particle size(9.7um) |-Absorption(1.05%) |-Absorption(0.71%) [-Spe. gravity(1.2) |-Viscosity(800cp)

4= 3,750cn/g, ¥l% 3.05,

e wjPde

X &-go] H 46.5%0)H,

REREH AANEBR)=
WalolE AWEE E3% 3500cm/g, W5 3.22, CS 51.4%, CsS 286%, CzA 1.1%°]t}, e 3150
ar/g, ¥l% 22190 AFL ALY, £8, F2FAe £YANY 19mAME AlEsHon,
27+ AR E Agsgrt. £33, 245 7 A(High range water reducing agent): 73"1?‘;5}
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Table 2 Evaluation items and reguired performance of the combined high flowing concrete
| Slump flow(em) |SF 50em time(sec)| V-funnel time(sec)| U-box height(mm)} Air content(%) |Comp. strength(kgf/cm)

6515 73 15%5 min. 300 4+ 400
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Table 3 Test range for design factors and materials of the combined high flowing concrete
Gv(%) | W/C(%) | Lime stone powder (Cx%) H.R.W.R (Bx%) Viscosity agent (Wx%)

38~54 | 426 (Belite) I 135 (Slag) | 1.25 (Belite) I 2.3 (Slag) | 0.09 (Belite) | 0.136 (Siag)

EAH(Sr), F22A &HH(Gy), S/AHNER(W/C)elH, 434 vlEge] X

ZRA AgEe TEFH AEE B AR
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Table 4 The optimum mix proportion for the combined high flowing concrete

Mix design factors (%) Unit weight of materials (kg/m) Remark
W/C | WB Gy (£/m*) S (S/a) W C L.S.P (%) S G AD V.A
410 355 53.0 (300) 47 (50.8) 180 | 439 69 (13.5) 812 | 789 11.7 | 0.245 | Slag base
510 292 530 (298 43 (48.8) 174 341 254 (42.7) 745 785 744 | 0.16 Belite base
4. =2
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