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ABSTRACT

Recently, in many laboratories and institutes it is being studied on the high flowing concrete widely, which has
high fluidity, non-segregation ability and fillingability, and sometimes being applied to the construction field actually.
And the fluidity properties of high flowing concrete are influenced according to the several factors ; binder content,

water/binder ratio and water content etc.

This is an experimental study to compare and analyze the effect of water/binder ratio and water content on the
properties of high flowing concrete. For this purpose, the mix proportion of high flowing concrete according to
water/binder ratioW/B : 0.30, 0.35, 0.40, 0.45) and water content (W : 155, 165, 175, 185 kg/m’) was selected. And
then slump-flow, V-lot, L-passing test in fresh concrete, and compressive strength, freezing and thawing test in

hardened concrete were performed.

According to test results, it was found that the viscosity of all those high flowing concrete with the water
content 175 kg/m’> was satisfied with 50 cm pass time of slump flow prescribed by Japanese Architectural Standard
Specification (JASS 5) - from 3 to 8 seconds. And non-segregation ability of concrete with W/B 0.35 was better than
the other mix proportions. Especially, the compressive strength after curing 24 hours(l day) of all high flowing
concrete was higher than that prescribed by JASS 5(50 kgf/cm®).

Keywords : high-flowing concrete, water/binder ratio(W/B), water content, compactibility, non-segregation ability
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Table 1 Experimental plan and mix proportion

Unit welght .
Rep. . s/a | Water Test items
W/B | of FA I?;ﬁzn(zf contergt (kg/m)
0,
(%) (%) | (kg/m") C FA S G Fresh concrete Hardened concrete
155 412 103 799 | 821
165 440 110 770 TN
0.30 .
175 467 117 742 | 763 . Elolmg. ;tgrength )
18 | 49 | 128 [ 75 | e | 1, 28, S6days
] + AIr content
155 359 90 827 | 80 Unit weight . Freezing and
165 383 9% 802 | 84 thawing test(x)
035 . - Fluidity :
. 175 406 101 776 797 Slump-Flow(cm)
Ordinary 185 | 429 | 107 | 750 | 771 o
—1 20 |portland | 50 - Fillingability :
cement 155 313 8 84 | 877 V-lot(sec)
04 165 | 334 | 84 | 88 | 851 | L-passinglem)
40
175 355 89 802 | 824 |. Non—segregation ability
185" | 375 | 94 | 780 | 802 | L-passing
—— (ratio of coarse agg.)
155 218 69 873 897
165 297 74 849 | 872
045
175 315 79 826 | 849
185 333 83 802 | 824

* mix proportion of freezing and thawing test
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Table 2 Property of materials

River sand, 2.5mm,

Fine agg. FM. 260, S.G: 2.5
Crushed stone, 20mm

Coarse agg. FM: 661, S.G: 262
Ordinary portland cement

Cement Specific gravity(S.G.): 3.15,

_ Brain: 3,200(ct’,/ g)

Specific gravity: 2.13

Fly ash Brain: 3,228(cr/ g ),
IOL : 2.44%
Superplasticizer
Admixture Polycarbon-based,
- S.G: 1.04~1.06
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Table 3 Experimental results

L- ; Volume
Water |Dosage| Air Unit | Slump |SF50cm| V-lot passing test ratio Compressive strength
w/p | content | of SP | content | weight| flow | pass Falling Ratio of| (paste (kgf/cm®)
. time height | COarse /agg.)
(ke/m*)| (%) | (%) | (kg/) | (cm) | (sec) | (sec) | (o) | 22g: Lo 1) 4 8
(%) (%) day | week | weeks | weeks
155 13 1.7 2349 | 695 | 1701 | 4141 | 100 7.2 53 264 478 680 873
030 165 1.1 19 2342 | 720 1550 | 1650 | 105 12 59 224 386 559 654
' 175 09 19 2317 | 720 3.24 997 19.0 6.4 65 272 404 710 794
185 0.7 24 2297 | 625 1.63 537 22.0 9.8 71 237 432 619 678
155 12 29 2.328 | 615 874 | 70.69 35 05 48 204 413 625 724
035 165 09 2.2 2338 1 630 634 | 4962 | 115 0.7 53 198 379 567 711
' 175 09 1.7 2325 | 670 2.96 597 13.0 17 58 165 388 584 679
185 0.8 18 2318 | 640 2.12 478 16.0 1.7 63 160 411 517 659
155 11 16 2366 | 545 | 1530 | 55.30 - - 43 169 369 504 646
0.40 165 1.0 16 2334 | 55.0 983 | 5031 - - 48 161 360 450 572
' 175 0.7 2.3 2320 | 555 420 19.97 - - 52 150 357 473 561
185 0.7 2.0 2.291 | 59.0 2.79 5.39 14.0 - 57 132 255 344 402
155 1.0 23 2345 | 465 - 22.40 - - 40 9% 301 431 554
045 165 0.9 24 2300 | 495 - 31.02 - - 4 87 299 415 485
' 175 07 24 2297 | 465 - 2408 2.0 - 48 87 283 400 488
185 0.7 15 2.302 | 60.0 2.12 8.05 40 - 52 82 201 341 350
Table 32 ZEloloAlE 20 % AHES EAYIAGFTE 1.5
A ES APARE HERd Zlojth
.21
5
31 245 RESH HE o 24 % ool
20
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0.0 : : :
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on BAg SAYAHIME BsTo| ZTtael g 80
70
Gravel E 60 F
sP & 50 | &= A
|
g —8—0.30
Water S-F test & 40 —-0.35
—A—0.40
FA Dry Flowing 30 ——0.45
mortar Mortar mortar
Cement [> I:> Q [>Placing 20 L L L — L L A
165 165 175 185
Sand 210 -270 sec
Water content (kg/m 9)
30 sec. 60sec. 60 sec. 60 sec.

Fig. 1 Mixing method of concrete
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Fig. 2 Variation of SP and slump-flow according to
W/B and water content
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50cm pass time of slump-flow(sec)
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Water content (kg/md)

Fig. 3 Variation of 50cm pass time of slump-flow

Fig. 4 Testing method of V-lot test
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Fig. 5 Variation of V-lot time according to W/B and
water content
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Fig. 7 Variation of falling height and paste/agg.
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Fig. 8 Difference of coarse aggregate ratio

Szl 02 TRSRIRIE0] SH0 B AEN o1

1000
W/B 0.30

800 [~ -

600 f—————— —
—e—155

400~ T —m—165

200 b —e.—wsj
—o—185

0 X
1000

800

600

400

200

O 1
1000

800 |

Compressive str. (kgf/cm?)

600

400

200 [

1000
W/B 0.45
800 [ ————————

600 [~— —

200 [~ —

0! N L 1 1

Age (days)

Fig. 9 Variation of compressive strength
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