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A Fundamental Study on the Optimal Mix Proportion
for Antiwashout Underwater Concrete
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Abstract

Recently, in other.view of underwater concrete construction, special admixture agent of con-
crete has been developed for antiwashout of concrete under water with easy carrying out method
in some foreign nations. They had successful cases in experiment and construction and it trend
to use in many cases with many scales. However, in domestic, there was rare record in carrying
out,

In this paper, reference for successful results of experiment and construction about
antiwashout underwater concrete, as variable add of special admixture agent and other agents.
We have carried out property tests of fresh and hardened concrete, certified the properties and
made the antiwashout underwater concrete have enough strength to endure with easy construc-
tion. And we have decided the optimal mix proportion for antiwashout underwater concrete
under standard state.

Keywords : underwater concrete construction, special admixture agent of concrete, antiwashout
underwater concrete, optimal mix proportion
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Table 1 Chemical & physical properties of ordinary portland cement

Insol Setting Compressive
Specific Chemical Property (%) e " | Blain Time Strength
) Loss. | Res. . ,
Gravity o (%) (cm?/g) (hr-min} (kg /cm?)
SiO, | AlLO, | Fe,0,] CaO [ MgO | SO, | e initial | final | 3days | 7days | 28days
21.0 4.5 2.5 63.0 0.9 1.0 0.2
3.14 y 5 ’ ’ ) ) ) 3,290 4-55 7-05 195 269 327
22,5 6.0 3.5 66.0 3.3 2.0 0.9
Table 2 Physical properties of aggregates
Water
Max Dia. Unit Weight
Itern Type Status ax d F.M. Gravity Absorption nit Weigh
(mm) 5 (kg /m3)
(%)
Used Material - 3.10 2.60 1.49 1401
Sand | Washed Sand =g 25 tion - 23~31 | 2.5~2.7 = 1500~ 1850
Used Material 19 7.05 2.65 0.57 1547
Gravel |Crushed-Stone | " - tion — 6.0~8.0 | 2.5~27 | below 3.0 1550~ 2000
Table 3 Physical properties of admixtures
Type Main Property Phase Color
Antiwashout Underwater Agent(AWA) Hydroxy Ethyl Cellulose Fine Powder White
Superplasticizer (SP) High Condensate Tri-Azin Liquid Dark Brown
AE Water Reducer(AE) Lignin-Sulfonic Acid Salt Liquid Dark Brown
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Table 4 Usage of admixtures
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Admixture Usage T EAYES] 9 =48 ZAAE ¢
Antiwashout Underwater Agent 0.0, 1.5, 2.0, 2.5, 3.0kg /m? 10Xx20cme] Y=g B2 o|f3ta] A Ay}
Superplasticizer 0.0, 1.5, 2.0, 2.5% cement weight $M Zizdo] BrE Yoy 402 Er 24
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ol A 20cm $174A &, B ol 1ocm $7
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Table 5 Mix proportion
Unit Weight (kg /m3)
Gk Grax S;?or;p Air (W/C|S/a %Zgﬁtgf;t Super- SP/C AE Water AE /C
(kg /cm?)| (mm) (%)| (%) (%)W | C|S|G © plasticizer | = Reducer
(cm) Agent (SP) (%) (AE) (%)
(AWA)
0.0
0. 0.0
1.5 528 s 0.0 0.0
210 19 50 4.0 57 42 1220|386 {674 | 948 2.0 7-72 2.0
22 9.65 2.5 0.97 0.25
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Table 6 Optimal mix proportion for antiwashout underwater concrete

Unit weight (kg /m3)
Slump )
s | Guax Air |W/C|s/a SP/C | AE/C
F w AW. P
(kg /em?)| (mm) (C’:‘; @) | @ | %) cls|¢c ALSP g | 4B (@
210 19 50 4.0 57 42 1220 | 386 | 674 | 948 2.5 579 ‘1'5 0.97 0.25
7.72 2.0
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