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ABSTRACT: This paper describes the effect of fly ash replacement on the setting time of antiwashout underwater concrete, where

cement was replaced by 0% to 50%.

Experimental work was performed on the condition of sea water and in air to find out the

characteristics of setting time between the concretes that were cast in air and cast in 15 C of sea water. The experimental results show

that the setting time of underwater concrete with 50% replacement was delayed about 10 hours than normal concrete.
concluded that, at the case of underseawater concrete addicted with fly ash,

And it can be
the delayed final setting times are shown as the function

T1=0.069F+7.69, where Tf is the delayed final setting time and F is quantity of fly ash, respectively. These results confirm that the

setting time of underseawater concrete could be prolonged.
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Table 1 Physical properties of cement and fly ash
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Setting time

Compressive strength

(h:m) (kgfjem’)
Tt Specific Blame tial Final Median Moisture LOI
OMS gravity (cm’fg) ~ [MUa na size(m) (%) (%)

Gill Gill 3d’s 7d’s 28ds 9ld’s

Vicat Vicat
more

OPC 315 3250 2:33 3:54 559 6:19 213 271 410 452 15.8 0.39 1.38
FA 2.15 4440 - 30.2 0.27 2.35

Table 2 Chemical composition of cement and fly ash (%)

Chemical composition

Items —
SlOz A1203 F€203 CaO MgO Na203 Kzo SO3
opCc 2020 580 300 6330 340 012 092 210
FA 4966 2288 816 891 379 038 070 030
Table 3 Physical and chemical properties of admixtures
Specific Solid
Admixtures  Composite  Form P . pH  content
gravity
(%)
A WA HPMC Powder 0.7 8.0 -
S P Melamine  Liquid 1.30 7.5 35
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Table 4 Physical properties of aggregates
mm)  EMY ) my P @ B @ % re sc judge
Fin.agg - 258 150 271 1535 40.69 0.0053 3.46 - 037 72 510  harmless
(m 20 256 163 683 1454 4148 568 - - 50 100 95 323  harmless
Table 5 Mix proportions of concrete and properties of fresh concrete
l\fg Efﬁ",‘iiﬂ% ﬂl;nvlvp o (17"5 wlé?glL t \?(,7{)])3 \?% (Séf) Unit weight (kg/m®)

' (cm) (kg/m’) w C S G FA AWA SP
Control 028 380 1200 035 2330 50 50 43 220 440 666 876 00 00
FO-A 000 580 11.70 320 2252 50 50 43 220 440 666 876 49 44
FION 027 365 1150 045 2328 50 56 43 220 396 659 867 44 00 00
FI0-A 000 545 1140 355 2231 50 56 43 220 396 659 867 44 49 44
F30-N 043 365 1110 050 2291 50 71 43 220 308 645 847 132 00 00
F30-A 000 585 1100 345 2195 50 71 43 220 308 645 847 132 49 44
FSO-N 050 380 1120 045 2270 50 100 43 220 220 630 829 220 00 00
FSO-A 000 565 1090 3.60 2166 50 100 43 220 220 630 829 220 49 44
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Fig. 1 Air content of fresh concrete
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Fig. 2 Unit weight of fresh concrete
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Fig. 3 Slump flow of fresh concretes
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Fig. 4 Bleeding of fresh concrete
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Table 6 Setting times of concretes (hours)

Normal concrete AWA concrete

Fly ash
rigllgfte Air Air Sea water
% Initial Final Initial Final Initial Final
0 4.0 5.7 8.5 9.5 13.5 17.0
10 4.7 6.5 8.8 10.5 15.0 19.0
30 5.0 7.0 10.5 13.0 170 230
50 6.5 8.8 12.5 160 215 270
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Fig. 5 Setting time of normal concrete
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Fig. 7 Effects of fly ash on the delayed setting time
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