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An Experimental Study on the Characeristics of Antiwashout

Underwater Concrete Using Sea Sand
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Abstract

Recently as the development of a large-scale ocean structure or ocean is in progress, the
importance of underwater concrete construction came to the fore. However, a problem with this
underwater concrete construction is the segregation of cement and aggregate occurs when concrete
is poured into the underwater. However, recently as an adhesiveness of the constituents of fresh
concrete is increased even in our country, antiwashout concrete admixture were developed. The
antiwashout concrete admixture can reduce the segregation significantly. Although this antiwashout
underwater concrete is superior to the traditional underwater concrete in terms of durability,
watertightness, stability, etc. But it is still unsatisfied due to the lack of criterion or construction
experiences. Furthermore, because of an insufficiency of natural aggregate, the development of
replucing aggregate came to be necessary.

Accordingly. the purpose of this study is to investigate the feasibility of sea sand as a replacing
aggregate and the characteristic change of antiwashout underwater concrete using river sand, sea
sand, and blended sand (river sand'sea sand=3:7) through experimental researches.
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Table 1. Chemical & physical properties of ordinary portland cement

Specific Chemical composition(%) Ig. Loss. Irﬁse?;l-
gravity Si0: Al:Os Fe:0s CaO MgO SOs (%) (%)

3.13 21.0~225 45~6.,0 25~35 63.0~66.0 09~3.3 1.0~2.0 05~1.3 0.2~09
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Table 2. Physical properties of agrgregates

Table 3. Physical & chemical

C ABAZE FE NN AR

roperties admixtures

~, . ~._ Items . apr
. Item - : Unit N The chief Specific
. ?m':'n“)x gf:g;?; Ab“&’/f,“"“ FM Welghg Type | ingredient PH gravity Appearance
Type ™. (kg/em”)
. AE water Naphtalene- 9 |12 Dark
River sulfonic ’ Brown
ping|send | ~ | 298 231 |266] 1540 reduer | poid gan, | T EOOL | {oquid
ine
High Light
agg. Super- 7 1122
Seal - | 258 | 188 |282] 1569 plasticizer | Paiensate |40\ "to0z| Brown
Antiwashout ;
Coaese Hydorxy [11.5 11.06 White
age. | | 262 116 1683 1588 underwater | Cellulose |£15| £002 | Powder
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50+£5 cmol™, WA 202 Table 4% 2ot A8 A/MFL FFELALIHAE Sd-FY
05, 0.75. L.0%=E A7M8la, AERSAE GAANNEZY 0.25%, F5H3AE SAANEFY 1.0, 1.5
20%3 d7tste] ALg3 %o B A ei@ulE Table 5% 2.

Table 4. Mix_condition

64 | Gmax [Slump flow . AE water Super- Antiwashout
(kg/cdt) | (mm) (cm) Cement Fine age. Coarse age. reducer plasticizer uniegx::;:ter
Ordinary | Hwang | Jindo | Yongwon X:0.00% A:C~1.0% | 1:W+0.50%
210 25 50+5 portland | river sea crushed O: 0.25 0/0 B:C~15% | I:W~0.75%
cement sand sand -stone e 0 2.0% | MW 1.00%
Table 5. Mix proportion
Unit weight (ke/nt)

/el mm b _ | Antiwashout
(kg/cit) (cm) w ¢ 8 G water ]S“p.eF underwater

reducer |Plasticizer agent

1.0% 0.50%

210 25 50£5 55 40 220 400 632 969 0.25% 1.5% 0.75%

2.0% 1.00%

24 4995 9 F3%H

241 adE A%

232 E AFA2 EHEA (Mixing capacity) 602 ZA4 =Ao] F2FA, FEA. AIHME 237
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Fig. 1 Suspension as to usage to Fine agg. & AWA Fig. 2 pH as to usage to Fine agg. & AWA
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Fig. 4 Slump flow over time
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Fig. 3 Immediately slump flow as to usage & Fine agg.
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Fig. 5 Air contents as to usage of AWA Fig. 6 Setting time as to usage of Fine agg.
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Fig. 7 Setting time as to usage of AWA Fig. 8 Unit weight as to usage of superplasticizer
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Fig. 9 Compressive strength as o usage of AWA Fig. 10 Compressive strength as to curing water
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