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Development and Application of Concrete for Improved Workability and Quality

Masanori Tsuzuki Yasumichi Koshiro

Masaki Sakai
Abstract

Flowing concrete having fluidity and material separation resistance was applied to the construction of a new
laboratory at our technical research institute for improved workability, and low drying shrinkage concrete
using an expansive additive and reducing shrinkage agent was applied for improved quality. Compared with
concrete having a slump of 21 cm, the highly fluid concrete reduced the unit cement content, and the slump
loss from the mixing time was small. Moreover, the concrete filled the spaces between the rebars of a heavily
reinforced structural member without material separation. For the low drying shrinkage concrete, the drying
shrinkage strain was 200-250 x 10-6 when the amount of expansion was considered. It prevented cracking of
the structural slab.
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Table 1 REHL= 27 U — DG
Mixture Proportion of Flowing Concrete

wiC | 2527 | s BAT i (kg/m’)
@ | em || w]| c| s]| G| ae]| s
SLat| 51| 21 [507 ] 175 | 344 | 897 [ 896 | - | 1.05

FL21| 50 | 821 | 498 [ 165 | 330 | 899 | 932 | 1.1
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Basic Properties of Concrete
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Table 3 &= > 27 U — L DOFE
Mixture Proportion of Low Drying Shrinkage Concrete

N e = 3
) WYB| Air LA B (kg )
e W' B S G
(%) | (%)| W | SR| C |EX]| S1|S2]| 83
EX25 170 | - | 302 | 25| 296 | 297 | 254
— 52 | 45 969
EX20-SR6 164 | 6 |307|20]297]297 | 255
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Measurement Item and Method
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Table 5 7 L ¥ athik
Fresh Properties

B H Iy fiFEIL I
e ,ﬁ;ﬁ; SL*'| A | CT.| SL | Ar | CT.
m | (%) | (O [ (em) | (%) | (C)

EX25 6ATHA |195 | 56 25 | 155 | 43 26

EX20-SR6 |6H T4 19.0 | 43 26 16.0 | 4.1 26
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Table 6 FREEVEIR
Strength Properties

JERETREE | FoiEiRdk | B S R
N/mm) | (&N/mmd) (N/mm’)
EX25 36.1 29.9 2.63
EX20-SR6 37.9 30.0 3.19
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Table 8 7L v ok
Fresh Properties

. LT T L
JAE | s @g sL¥'| Air | CT.| SL | Arr | CT.
(cm | (B | O [m]| (%) ]| ©
EX25 M1 [8HTH) | 195 | 48 | 31 | 165 | 40 | 33
T2 [8A FA) | 190 | 46 | 30 | 160 | 40 | 33
Ex20 |MEL3 [8ATH) | 185 | 44 | 29 | 155 | 35 | 31
SR |4 T4 o ) | 180 | 44 | 20 [160 | 37 | 31

H1:SL=R7> 7, Air=225k, CT.=ar /) —NRE
X2 BUBT 7T M ETHIB055 O BB

Table 9 JREMER
Strength Properties

FERETREE | FROMEAR A
(N/mm?) | (kKN/mm’)

B R
(N/mm’)

EX25 36.1 29.9 2.63

EX20-SR6 37.9 30.0 3.19
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Shrinkage Strain Considered Amount of Expansion
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Photo 4 AT 7 DIk
Slab of Low Drying Shrinkage Concrete
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2006.2

YA, W E, HRTE - RERIURHEIC X D AhEE
OOFEFE TRIZBET A58, 2> 2 Y — FT%
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