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Abstract Recently, antiwashout underwater concrete has been increasingly used for marine foundations of long
span bridges. However, to shorten the construction period of antiwashout underwater concrete used in marine
foundations, high fluidity antiwashout underwater concrete should be manufactured largely improving fluidity
than the previous one. Thus, the objective of this experimental research is to suggest optimum mix proportions
of high fluidity antiwashout underwater concrete. For this purpose, concrete specimens containing ground
granulated blast furnace slag were manufactured according to the dosage of antiwashout admixture for unit
binder contents of 550 and 600kg/m3, respectively. And then, their quality performances such as slump flow,
setting time, underwater segregation resistance, and ratio of compressive strength were evaluated according to
the related specification of Korea Concrete Institute. It was observed from the test results that the minimum
dosage of antiwashout admixture was necessary to satisfy the related specification.

Key Words : Antiwashout admixture, Ground granulated blast furnace slag, High fluidity antiwashout

underwater concrete, Unit binder content, Optimum mix proportions
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[Table 1] Physical properties of cement

) Setting time | Compressive
Densn3y (min) F 1ne1216$s strength(MPa)
(g/em’) —— : (cm/g)

Initial | Final 3days | 7days | 28days
3.14 250 | 370 3,400 | 235 | 33.0 | 40.0

[ 2] Z=A9 &4 44
[Table 2] Physical properties of fine aggregate

. Density Ab.sor— Unit MZ.iSS of
Specimen ( g/cms) ption mass3 passing No. | FM.
(%) | (kg/m’) | 200 sieve(%)
River sand
(Nakdong- | 2.60 1.47 1,597 22 2.43
River)

[# 3] #2249 294 43
[Table 3] Physical properties of coarse aggregate
Absor- Uint

ption mass | F.M.
(%) | (kg/m’)

Gmax | Density

Specimen mm) | (g /cms)

Crushed rock

2 2.6 0.58 1,648 2
(Andong) 3 3 3 ? 727

[% 4] mmse ojmate] Beln Aas o0 24
[Table 4] Physical properties and chemical composition
of GGBFS

Speci-m| Density | Blaine Chemical composition (%)
en | (gfem’) |(cm’/®)| 80, |A1,05| Fe,05|Ca0 | MeO | 505 | R0
GGBFS| 2.80 | 4893 [34.1|16.1| 04 [42.3] 41 |25 07

[ 5] E3HA19] 44
[Table 5] Properties of chemical admixture

Type Main Color Spem'flc
component gravity
Hydroxypropyl White
AWA methyl cellulose (solid type) )
Sp Pol)icarbomc Ll.ght.—brown Loa
acid type (Liquid type)

2.2 Ay
221 SAA =
N2EY T n RS AN 14 SEEReA 2
AYE] HAuFH S ==E517] 9J5te] Table 61} 2ol
]S Astolch AA7|E7 s 35MPa, B3t &3
Z2 9 F7S 7k} 600mm oA}, 3.5£0.5%2 A3
oo, oA 550 U 600kg/m’ol| thaA Al
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[Table 6] Mix proportions of concrete
fCK B Target slump flow | Target air | W/B | S/a Unit mass (kg/m’) AWA SP
(MPa) | (kg/m’) (mm) content(%) | (%) | (%) | W | C | GGBFS | S G | (Wx%) | Bx%)
35 192 | 330 220 711 850 0.5 2.5
550 600 or more 3.5+0.5 35 46 | 192 | 330 220 711 | 850 0.75 2.5
35 37* 204 | 330 220 696 | 833 1.0 2.5
31 188 | 360 240 681 848 0.5 2.5
600 600 or more 3.5+0.5 31 45 | 188 | 360 240 681 848 0.75 2.5
33 200 | 360 240 667 | 830 1.0 2.5

* Optimum mix proportions of high fluidity underwater concrete
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[Fig. 10] Ratio of compressive strength of high fluidity
antiwashout concrete
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