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Reduction of Segregation in Conventional Concrete
in Terms of Coagulation and Dispersion of Cement Particles

abstract

1055156 Michiya FUKUDA

The effect of superplasticizer and mixing on the coagulation and dispersion of cement
particles in the workability and bleeding of concrete or mortar was examined so that less
amount of bleeding and low viscosity can be compatible in conventional concrete
requiring vibrating compaction. Three types of superplasticizer with different dispersing
performance were employed. It was found that the superplasticizer having the highest
dispersing performance at this moment, that is, for ultra-high strength concrete was
suitable to achieve low viscosity for easy vibrating compaction for the water-powder
ratio of 40% in which the amount of bleeding can be neglected. Also, the longer mixing
time resulted in the less amount of bleeding and lower viscosity. It can be concluded
that the concrete with water-cement ratio of 40% and low viscosity for easy vibrating
compaction can be devel oped.

Key Words
segregation, bleeding, coagulation, dispersion workability, viscosity, superplasticizer,
mixing time, free water, cement particles



— N N N ™M

— N ™
o < N N NN

D B e B e B o |

< S T O WL N~NO

13

- N M I W
N A H H Nm

AN N N N N N N N

14
14
14
14
14
15
15
21

AE

- N M I W
m A A A 4 4 N ™

MO MO O O O O O ;M

<

23
23

24
26



[1]




Rm



Rm

18cm
4 50% AE
30% 40%
50% -1 3
Rm
W/C
-1 3 Rm
1 2 3
1 2
3 AE 3 AE



2 1
1
AE
2 1
1
-2 1
-2 1
N/mm?
/m cm?/ 7 2
d ? % | h-min | h-min 3d d 8d
13 3.15 3200 | 276 2-08 | 3-16 276 | 473 | 64.0
2
-2 2
-2
" F.M. "
2.59 2.04 2.69 66.0
2.6 2.21 2.04 63.8
3 AE
AE SP-
8SBs SP- 8SB




50
W/IC 40 AE
-2 1
— SP —
30 1 10
—_— O —
5
-2 1
SP 1 10
20 60
1 4
rm 2 1 [3]
-2 2

F'm d1 dz d02 d02 2 1



do 100mm

dy mm
d d;
70
e
e
o
©
do=100m
-2 2
2
Rm
(3]
Rm 10
V

10




1 5 [4]

-2 4
JSA 1123- 1997

50mm

60 10

30

2 2cm

Br=B Wsx 100 2 3

Ws=sW Mx S



Br

B
Ws kg
M
W kg/m?
S kg
130mm




' m
' m
[5]
2.70
250 /‘\0/\‘
—
2.30
2.10 \
1.90
1.70
150 1 1 1 1 1
0 2 4 6 8 10 12
min
-2 5 ' m
Rm -2 6
Rm Rm
AE
AE
[5]



2.00

£ 150 0/./‘/_‘\*
1.00
050
0.00 1 1 1 1 1
0 2 4 6 8 10 12
min
-2 6 Rm
'm Rm -2 7 ' m
Rm AE
AE
' m
AE
AE [6]
2.00
1.50 ’/ﬂ_ﬁ‘
£ 1.00
0.50
000 1 1 1 1 1
0.00 0.50 1.00 1.50 2.00 250 3.00

F'm

-2 7 I'm Rm

10



8

AE I m/Rm

12

-2 5 -2 6 ' m Rm
I mRm
2 7 AE
3.00
2.50
2.00
£
o
N 150 Mﬁ\‘
|-
1.00
0.50
0.00 ! ! : : :
0 2 4 6 8 10
min
-2 8 r mRm
-2 9
2
r Rm -2 10
r
Rm
2
2 9

AE



%

3.00

2.50

2.00

1.50

1.00

0.50

0.00

3.00

2.50

2.00

1.50

1.00

0.50

0.00

2 10 12
min
-2 9
3.00
¥ — o 250
| 200
E/EFM\E 150
1.00
050
3
. . 0.00
2 | 10 12 ot
min B—Rm
-2 10 I Rm

12



I mRm

I m/Rm

3.0

2.5

2.0

15

1.0

0.5

0.0

I mRm -2 1
AE
11
0.0 05 1.0 15
%
-2 11 r mRm
AE
AE

13

2.0



2 SP- 8SB 2
8SV SP- 85V
SP- 8HU SP- 8HU

AE
AE

AE
SP-

SP 8SB

SP 8SV

SP 8HU

2 W/C 40

14

wiC




3 1 5
2
3 2
fm -3 1 W/C50 ' m
AE
AE
W/C40 AE SP 8SB
AE
[6]
SP 8Ssv SP 8SvV
[7] SP 8HU
SP 8HU WI/IC Sp HU
W/C40
Rm -3 2 W/C40 50
' m
W/C50 2 Rm
W/C40 2 Rm
AE SP 8SB
SP 8Sv  W/C50 Rm
W/C40 WIC
SP 8SvV
SP 8HU WiIC
Rm
W/C40 SP 8HU
11 W/C Rm -3 3

wiC Rm SP 85V

15



8HU

3.00
2.50
2.00
150
1.00
0.50

0.00

3.00
250
= 200
150
1.00
0.50

0.00

SP 8SB
AE

W/C40

6 8 10
min

12

W/C50%

6 8 10
min

16

12

—e—SP-8SB
—@— SP-8SV
—A— SP-8HU

—e—SP-8SB
—@— SP-8SV
—— SP-8HU

SP



450
4.00
3.50
3.00

Rm

2.50
2.00

—— SP-8SB
_—I% —A —@— SP-8SV
—— SP-8HU

T —
1.50

1.00
0.50 W/C40

000 1 1 1 1 1

4.50

4.00
3.50 iP = /ﬂ‘t:a L! éf

3.00

Rm

2.50
2.00

—e—SP-8SB
—B—SP-8SV
——SP-8HU

1.50
1.00
0.50

0.00 1 1 1 1 1
0 2 4 6 8 10 12

W/C50%

45

/E
Y

15

Hare
;

35 40 45 50 55
w/C

0

25

-3 3 WC Rm 11

17

—e—SP-8SB
—@— SP-8SV
—— SP-8HU




4.50
4.00

3.50
3.00

£ 2.50

—e— SP-8SB

——SP-8SV

= 200
1.50

—A—SP-8HU

1.00
0.50

0.00
0.00

450

4.00
3.50

3.00 A

—e— SP-8SB

250
®2.00

—@— SP-8SV

—x— SP-8HU

1.50
1.00

W/C50

0.50
0.00 :

0.00 0.0

1.00

150 200 250
r

3.00

-3 4 I'm Rm

F'm Rm
M m

[8]

r mRm
I m/Rm
' m

-3 4

W/C40 50
Rm

Rm

SP  8HU
AE

W/C40 50

Rm

18

AE



8HU

2.00

1.50

/Rm

r

0.50

0.00

2.00

1.50

I m/Rm
[EEY
o
o

0.50

0.00

SP 85V

' m

19

Rm W/C40
I mRm
I mRm AE
A\/\\ —e—SP-8SB
— —m— SP-8SV
—A— SP-8HU
WI/C40
2 4 6 8 10 12
min
—e—SP-8SB
—m— SP-8SV
E —/\— SP-8HU
W/C50
2 4 6 8 10 12
min
3 5 r mRm
-3 6 W/C40 50
2



AE

HU

%

%

0.33

10.00
9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

10.00
9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

W/C40

20

4 6 8 10 12
min
NK W/C50% |
\/\ ?\
T —|
e, *
4 6 8 10 12

11

—e—SP-8SB
—&— SP-8SV
—A— SP-8HU

—o— SP-8SB
—@— SP-8SV
—— SP-8HU

SP



3.00

= 250 —m
-
2.00
SR ——SP-8SB
150 —l— SP-8SV
—A—SP-8HU
100 —— E—
0.50
0.00 1 1 1 1 1 1 1 1
00 05 10 15 20 25 30 35 40 45
%
-3 7 Fm W/C40
3.00
2.50
£
@ A—’Jﬂ\
2.00
'/{:Kﬁ;_ii —— SP-8SB
1.50 —@— SP-8SV
—A—SP-8HU
Y S
0.50
0.00 1 1 1 1 1 1 1
00 05 10 15 20 25 30 35 40 45
%
-3 8 Rm WI/C40
AE
AE
AE
8HU AE

21

AE

SP



3 W/C40 Rm
W/C40

22



AE

@

2

©)

AE

AE

23



24



AE

Piyamahant

25

Supakit Swatekititham

2003

1

Songkram



[1]

[2]

[3]

[4]
[3]

[6]

[7]

[8]

,1993 9

AE
No.2 pp.355- 360 1998

No.640 2000 6

11
255- 267 1999 11
AE
AE SP8SV
No.14 2002
AE SP8HU

No.14 2002

26

Vol.20

AE
No.634 V-45

SPBRV



