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ABSTRACT

In case of constructing concrete structure under water., generally concrete mixed with
antiwashout admixture, high range water reducer, or AE-water reducing agent etc has
been manufactured to ensure the quality of antiwashout underwater concrete because of
being difficulty in ascertaining construction situation by the naked eye. The properties of
high quality antiwashout underwater concrete that were aimed at affluent fluidity.
workability and the compressive strength of 450 kegf/orf at 28 ages using two types of
blended cements are following as: (1) Setting time of antiwashout underwater concretes
using blended cements was more greatly delayed than that of control concrete, however,
was satisfied with criteria value of "Quality standard specification of antiwashout
admixture for concrete”. (2) As a test results of slump flow, efflux time and box elevation
of head, it was found that workability of high quality antiwashout underwater concrete
was improved. (3) Heat evolution amount of OPC was 1.5 times as high as that of two
types of bended cements in 72 hours. (4) Suspended solids of antiwashout underwater
concrete using blended cements was more than that of control concrete., also compressive
strength of high quality antiwashout underwater concrete was very low in early age, but
was better than that of control concrete as to increasing ages.

Keywords: heat evolution amount, setting time, suspended solids, efflux time
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Table 1 Chemical composition and physical properties of OPC, Lt HC and BFS

Item Si0e Al20O3 Fe203 Ca0 MgO SOs Ig. loss | Specific | Blaine

Type (%) (%) (%) (%) (%) (%) (%) gravity (cn/g)
OPC 21.95 6.59 2.81 60.10 3.32 2.11 2.58 3.15 3,112
LHC 35.67 13.38 3.31 39.77 4.42 3.41 1.10 2.77 4,080
BFS 32.30 14.80 0.40 44.10 5.50 1.00 1.10 2.80 4,580
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Table 2 Physical properties of aggregate

Item Specific Absorption Percentage F M Unit weight
Type gravity (%) of solids (%) e (kg/mr)
Fine aggregate 2.60 0.94 56.8 2.80 1,475
Coarse aggregate 2.67 0.78 65.4 6.47 1,741
Table 3 Chemical composition and physical properties of admixtures
Item Main Specific Density Content of Amount of q Appearance
Type composition gravity (kg/ 2) chloride (%) | dosage (Cx %) p bpear
White
AWA HPMC - 0.8%€0.1 0 0.8~1.0 - powder
HRWR | Melamine | 1.23+0.02 - - 0.5~3.0 10+1 se"ﬁ:ﬁfgwn
2.2 4% 22 459 gols 9% wMao NEJ 7E
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Fig. 3 Setting time of antiwashout underwater concrete

Table 5 Initial and final set of antiwashout underwater
concrete (hr.min.)

Type

Ti Conrtol BFS50 LHC
ime

Initial 09:33(100) | 11:57(125) | 12:30(131)

Final 11:34(100) | 14:05(122) | 14:51(128)
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Table 4 Mix proportion of high strength antiwashout underwater concrete

Gmax | Al | W/B | S/a Unit weight (kg/m) AWA | HRWR | pomark
@m | @ | @ | % [ w c Tars | s o | Wx% | (Cx%)
25 4 36 | 42 | 210 | 583 | 0 | 617 | 875 | 1.0 | 3.5 | Control
, p ) ) v | ss3 | o | 598 | 870 , , LHC
, ] y v , | 202 | 202 | 604 | 857 y v BFS50
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Fig. 4 Slump flow and slump flow loss ratio of
antiwashout underwater concrete
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Fig

. 7 Efflux time and elevation of head to slump
flow of antiwashout underwater concrete
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Table 6 Heat evolution amount of different types of
cement pastes (cal/g)

Step Initial Middle Final
Type (0~3hr.) | (3~30hr.) | (30~72hr.)

OPC 3.0(100) | 36.0(100) | 51.0(100)

LHC 1.0(33.3) |20.0(55.6) | 30.0(58.9)

BFS50 | 1.8((60.0) | 23.0(63.9) | 34.2(67.1)
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Fig. 9 Compressive strength and suspended solids of
antiwashout underwater concrete
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Table 7 Compressive strength and ratio of antiwashout concrete cast in water & in air

Type Age(days) 3 7 28 56
Control 229/263(87) 375/415(90) 493/519(95) 501/527(95)
LHC 136/145(88) 239/287(87) 474/501(95) 539/557(97)
BFS50 146/169(86) 249/282(87) 464/478(97) 542/564(96)

* Compressive strength of concrete cast in water/Compressive strength of concrete cast in air (kgf/cr)

() Ratio of compressive strength (%)
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