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Coarse Aggregate on the Properties of High Flowing Concrete
Yong-Wook Jung ™, Seung-Han Lee ”, and Yong-Ho Yun"

Y Dept. of Civil Engineering, Keimyung University, Daegu, 704-701, Korea
(Received April 18, 2005, Accepted July 28, 2005)

ABSTRACT

This study is to examine the influence of defective grain shape of coarse aggregate and lowered fineness modulus
of fine aggregate on the characteristics of high flowing concrete. The flow ability and compact ability of high
flowing concrete was examined using fine aggregate, varying its fineness modulus to 2.0, 25, 3.0, and 35, and coarse
aggregate with before and after grain shape improvement. Also the influence of fineness modulus of fine aggregate
and grain shape of coarse aggregate on dispersion distance of particles of aggregate was examined by relatively
comparing the dispersion distance between particles of aggregate. According to the experimental result, minimum
porosity when mixing fine aggregate and coarse aggregate was shown in order of fineness modulus of fine
aggregate, 3.0, 2.5, 2.0, 3.5, regardless of the improvement of grain shape. So when the fineness modulus is bigger or
smaller than KS Standard 2.3~3.1, the porosity increased. When the spherical rate of the grain shape of coarse
aggregate improved from 069, a disk shape to 0.78 sphere shape, the rate of fine aggregate, which represents
minimum porosity, decreased 6% from 47% to 41 %. The 28 days compressive strength according to fineness
modulus of fine aggregate increased about 3MPa as the fineness modulus increased from 2.0 to 25, and 3.0.
However, the 28 days compressive strength decreased about 9MPa at 35 fineness modulus as compared with 3.0
fineness modulus. The improvement of grain shape in coarse aggregate and increase of fineness modulus in fine
aggregate made the flow ability, compact ability, and V-rod flowing time improve. Also the fineness modulus of fine
aggregate increased the paste volume ratio when a higher value was used within the scope of KS Standard 2.3~3.1.

Keywords : high flowing concrete, grading, fineness modulus, grain shape, paste volume rate
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Table 1 Chemical composition and physical
properties of binder

Fineness [Ig.loss| Chemical composition (%)
(cm%/g) | (%) 5i04A1LOs[Fe03Ca0OMgO|S0s
OPC | 315 3,180 - |22.9] 557 | 3.4 {64.1{2.58| 0.6
Flyash| 2.67 3,972 2.67 149.2] - - | -110] -

Type |Density

Table 2 Physical properties of aggregates

Absorp Ratio of
Type Density| -tion |F.M. |absolute volume

(%) (%)

S1(2.0) 2.60 145 | 2.16 63.72

Fine S52(2.5) 2.60 144 | 258 64.51

aggregate| S3(3.0) 2.58 190 {294 66.26

34(35) 258 190 |3H4 62.04
Gl

Coarse |(Before)” 268 | 1.03 |7.05 58.13
aggregate G2

(After)? 2.68 094 |[7.08 66.26

1) Before : Before improvement of grain shape
2) After : After improvement of grain shape

Table 3 Properties of admixtures

Type Characteristic|Main component| Density | pH
Super Soft yellow Polyca_rbomc 1.04+0.05!3£1.0

plasticizer (Liquid) acid
Air entraining| Soft‘ ye}low Rosine 1.05:0.05/9+15
agent (Liquid)

Table 4 Mixing design

. B W/B |S/al Unit content (kg/m>) Adm1>;ture

Series xke/m3| (%) | (%) (Bx%)
W C|FA| S| GISP|AE

G1S1
G1S2
G1S3 530 34 |47 (18013711159]722|839| 1.0 | 0.05
G154
G2S1 _
G252
G253 530 34 |41 |180|371(159{630{934] 1.0 | 0.05
G254

st=2de(Esls =2 & K173 55(2005)
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Fig. 1 Grading curves of aggregate
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Type rate | rate rate P E £4u)5 olg3la IAYAY] EAATE HHoR
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Table 6 Test item
Test item Test standard 31 ®EX YUE 2 BN ol BYSHe
Slump flow 650450 mm —a= o =
= O|X|= 45k
U type compacting height 50 mm under S=80 olxl= 2
V-rod flowing time 7~20 sec
__Air content 5£05% 2 Figs. 2 39 2HE 20, 25, 30, 353 ZZA
Table 7 Test results
Ratio of Porosit Bulk volume| Void | Paste | Volume U type Slump V-rod “Air
Series | absolute volume (%) Yot aggregate | volume | volume | rate |compacting height| flow |flowing time| content
(%) ’ (£/m') (L/m) | (£/m) | (%) (mm) (mm) (sec) (%)
G1S1 77.76 22.24 - 760.64 169.17 | 40853 | 241.50 90 550 26 5.1
G152 78.30 21.70 761.78 165.31 | 40353 | 244.11 50 640 15 4.6
G183 78.83 21.17 764.27 161.80 | 397.53 | 245.70 40 660 12 4.0
G154 76.75 23.25 787.59 183.11 | 395.53 | 216.00 20 690 18 3.8
G251 78.57 21.43 760.43 162.96 | 40253 | 247.01 40 610 18 45
G252 78.98 21.02 761.55 160.08 | 39853 | 248.96 25 660 13 4.0
G253 79.43 20.57 762.27 156.80 | 394.53 | 251.61 20 690 10 3.7
G254 77.13 22.87 787.59 180.12 | 39253 | 217.92 140 750 37 35
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Fig. 2 Porosity according to S/a (Before)
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Fig. 3 Porosity according to S/a(After)
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Fig. 4 Slump flow according to fine aggregate F.M.
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