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An Experimental Study on the Manufacturing and Application of
High-Workable Concrete

Yoon, Jai Hwan Cha, Tae Hwan Hong, Soon Jo Kwon, Gi Hoon
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Abstract

Recently, High-Workable Concrete has been developed and began to be used to a great extent
in foreign countries, but it is not familiar with and fully introduced in Korea yet.

Therefore the aim of this paper is to suggest a reference data for the development of
High-Workable Concrete according to the comparative analysis which were done on the effects
of mix proportion(water-binder ratio, sand-aggregate ratio, unit water, a kind of superplasticizer)
on the flowing characteristics. And also this paper aims to examine the compactability and seg-
regation resistance of High-Workable Concrete in a mock-up test and in a field test.

From the result, we concluded that it is possible to produce and to use the High-Workable
Concrete at the construction site,

Keywords : High-Workable Concrete, compactability, segregation resistance
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[ Mixture design |
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[ Determination’ of the optimum mixture |
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| Small scale test |
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1 Prototype test |
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[ Field test |
Fig. 1 Flow-Chart of test
Table 1 Properties of materials
Material Properties
Ordinary Specific gravity: 3.14, Blaine: 3226cm?/
Portland g, 28day compressive strength: 380kgf /
Cement cm?

Blast furnace
slag Cement

Specific gravity: 3.01, Blaine: 3820cm?/
g, 28day compressive strength: 245kgf /

cm?

lab. River-sand, Specific gravity: 2.56,
Ctest | F.M.:2.44
Prototy |River-sand+washed-sand,
Sand pe test | Specific gravity: 2.59, F.M.: 3.0
field |[River sand+washed-sand,
test | Specific gravity: 2.59, FM.:2.89
lab. Crﬁéhed stone, Specific gravity: 2.61,
test | M.: 686, G, 25mm
Aggre- | Prototy- | Crushed stone, Specific gravity: 2.61,
gate | petest |M.: 7.2, Gy, 25mm
‘ field Crushed stone, Specific gravity: 2.65,
| test IM.:698 G, 25mm

ngh range water

reducing AE agent

Main composition: naphthalene

| Specific gravity: 1.2+0.01, pH: 8~10
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Tabie 4 Variation of superplasticizer

W/B| s/a B w s.p
Tvee 1an) | (%) kg /md|kg /m®)| (Bx%)
o (] 24 ) B 0
BCJ 36 36 48 486 175 1.6, 1.7, 1.8
BCEn36 | 36 48 486 175 10.9, 1.0, 1.1
BC Er 36 36 48 486 175 1.1, 1.2, 1.3
Table 5 Variation of water-binder ratio
Type W/B| s/a B , W ' s.p
(%) | (%) (kg /m®)kg /m®)| (Bx%)
BC Er 34 34 47 506 172 2.3
BC Er 36 36 48 486 175 1.2
BC Er 42 42 50 441 185 1.6
BCEr44 | 44 | 5L | 427 | 188 | 15
BC Er 50 50 53 394 197 1.8+1.0
OPCEr 34 . 34 47 506 172 2.8
OPCEr3! 36 43 486 175 1.8
OPC Er 42 42 50 441 185 2.1
OPCEr44! 44 51 427 188 1.8
OPC Er 50 50 53 394 197 2.1+1.0

Table 6 Experimental factors and levels
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Table 2 Variation of unit water weight
W /B s/a B w s.p*
Type | 3 ’ .
() 1 (%) |(kg/m® (kg /m?®); (Bx%)
500 170
BCJ 34| 34 48 506 172 2.3
515 175
444 160 2.0
458 165 1.9
BCJ 36 36 48 472 170 1.7
486 175 1.7
500 180 1.5
365 175
1429 180
BCJ 42 42 48 41 185 1.7
452 190
: 421 185
BCJ 44 44 1 50 427 188 1.75
432 190
! 1.5+1.0
BCJ 50 ‘ 50 53 394 197 1.741.0
L L9+1.0

* 5.p ! superplasticizer
= BC ] 34«W /B
T_ s.p type

-Binder type

1.5+ 1.0«—viscosity agent

T——.—s,p content

Tabie 3 Variation of sand-aggregate ratio

Factor Level
Slump-Flow test 65+ 5cm
L-shape test(L-slump, L-flow) ;is;n(;iiiﬁr?)
V-Funnel test(dropping time) 10:t5sec
Slump-loss test
Air Content 4.5+1.5%

W/Bls/a. B | W G s.p
Tyee | osy 1 (%) | (ke /m" | (kg /m*) | (kg /o) | (Bx %)
- s 8737
B,(’ U |47 | 506 172 | 8576 | 23
I 3 841.3
44 9113
, 46 878.8
B,C‘ % | 48 | 486 175 o6 |17
] % 50 813.7
5 781.1
48 853.0
JBi 2 1 % 185 w04 L7
- 52 787.4
o 50 822.3
]BL M s 188 | M58 | L7
o | I %
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Fig. 2 Small wall-mold model
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Table 7 Experimental factors and levels

&LJ@&_AM Level

Slump-Flow 65+ 5cm
Air content 4.5+1.5%
temperature —
V-Funnel(dropping time |10+5sec

Fresh

Concrete U-type test <10cm
(difference of level)
L-type test L flow: >40cm

- |Lslump:=20cm
_ Compactability o
Hardened| Finishing stéte, Estﬁuﬁ ; -
7C_Igcrete aggregate, Comprgsiygfs&rﬂg&
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b) Beam Model

Fig. 3 Detail of beam-model and wall-modet
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b) Section
Fig. 4 Floor Plan and Section
Table 8 Presentation of Structures
L Seb T Twan
_ Thickness | 120mm | 200mm
Long span Horizontal -steel
D10@300 D10@200
(Top&Bot.) (Int. &Ext.)
Steel . .
Short span Vertical stee]
D10@300 D10@1300
N Y R
Amount of . N
. 3.65m? 8.66m*
_Concrete |
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d) Case of W /B 44%

Fig. 5 Effect of unit water weight
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Fig. 6 Effect of sand-aggregate ratio
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Fig. 9 Effect of superplasticizer-types
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Table 10 The resuits of test
After © 71
Types of test | Plant | Site place;em ) ! ] f 1
Slump Flow test | 55cm | 65cm \ “64cm |
Air content(%) - \ - 4.1 |
Temperature(C) ‘ 205 | 21 ‘ 21 ,‘(%13 !
V-funnel(sec) 5.3 5.06 ’ - 6200
U type test{cm) 0 | 0 “ -
L-type test(slump) — 21.3cm | - $257 =
o Mlew) | - | S%cm | -
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b) Wall Model

Fig. 13 Compactability of high-workable concrete
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Table 11 The results of test

Site
Plant pre post -
(0 min, | pumping | pumping
Types of test from | (45 min. | (105 min.
mixing) from from
mixing) | mixing)
Slump-Flow test 64cm 65cm 45cm
Air content (%) 4.2 35 ¢ 28
Temperature(C) 14 14 14
Temperature of I 185 18.5 19
concrete(C)
V-funnel(sec) - 7 5.06
U-type test(cm) - 2.9 5.5
L-type test (slump) - 24.4cm 25.8
(flow) - 54cm 47cm
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