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A Study on the Hydration Heat of Antiwashout Underwater
Concrete Using Fly Ash
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College of Marine Science, Gyeongsang National University, Tongyoung, Kyongnam 650-160, Korea
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ABSTRACT: The concretes cast in the sea water would be likely to be rich mix and mass concrete. Therefore it is important to
check out the hvdration heat of concrete and to reduce it to prevent the concrete from processing the temperature crack. Recently

the anriwashout agent is used on underwater concretes for preventing from the segregation of concrete in the water.
the combined cement replaced by fly ash 30% unit weight of binder

experimental studies were done for

The

to study on the

characteristics of hydration heat of antiwashout underwater concrete, and its characteristic was discussed by comparing one cast in
sea water with another one in air. The present paper showed that the hydration heat of concrete replaced by 30% of fly ash was
more significantly reduced than the normal concrete. The hydration heat of antiwashout underwater concrete was higher than that

of normal concrete, but it was reduced lower than the normal concrete by adding fly ash..
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Table 1 Physical properties of cement and fly ash
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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 4,440 - 30.2 0.27 2.35
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Table 3 Physical and chemical properties of admixtures
Specific Solid
Admixtures  Composite  Form pec. pH  content
gravity (%)
AWA 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
Gravel - ¢ ocific AADS™ Unit o sty 5% Salinity  shen Sound- Fine Alkali reaction
Agg. max avit ption FM  weight %) vol. %) %) ness particle
mm) T (@) kegmy 7w Y (%) (%) RCSC O Judge
Fin.agg - 2.58 1.50 271 1535  40.69 - 0.0053 346 - 037 72 51.0  harmless
Gravel ) 256 163 683 1454 4148 568 - - 50 100 95 323 harmless
(crushed) -
Table 5 Mix proportions of concrete and properties of fresh concrete
Mix. Gmax Séﬁp o Air WI-eIingl;n WB  W/C sfa Unit Weights (kg/m’)
No.  (mm) o B gy B BBy ¢ S G FA AWA SP
Control 20 430 12.00 035 2330 50 50 43 220 440 666 876 0 0.0 0.0
FO-A 20 615 11.70 320 2252 50 50 43 220 440 666 876 0 49 4.4
F30-N 20 375 11.10 050 2291 50 71 43 220 308 645 847 132 0.0 0.0
F30-A 20 570 11.00 345 2195 50 71 43 220 308 645 847 132 49 44
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Fig. 1 Max. temperature and arrival time of concretes
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Fig. 2 Temperature rising curves of antiwashout underwater concrete
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Fig. 3 Temperature rising curves of concrete cast in sea water and air
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Fig. 4 Temperature rising curves of concretes affected by fly ash
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