Mechanical and Physical Properties of Antiwashout
Underwater Concrete under Different Curing Temperatures
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Abstract

This paper is evaluated for properties of aggregate and antiwashout admixture not only to
minimize segregation and water contamination of underwater concrete but also to meet concrete
quality required.

Two antiwashout admixtures used in this study were available domestically and slump flow,
pH. setting time, and filling property of fresh concrete and the compressive strength, flexural
strength under water and in the air under 2 different curing conditions (10T and 20C) were
measured.

Compressive strength ratio of specimens cured in and water temperature 10C/20C added
HPEC and HPMC was 64% and 89%. respectively. Relative compressive strength of 2 kinds
observed higher concrete added HPEC, 3% at 10T curing temperature, 34% at 20C. The flexural
strength of specimens made under water was 1/4~1/6 of compressive strength similar to the
existing data in the literature.
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Table 1 Mix propertion

Volumetric

Gmax | W/ w s/a Air | Antiw | Sur mix
Kinds , content | admixtures | plasticizer ,

(mm) | (%) | (ke/m) %) (2/m")

%) (ke/mr') (kg/m’)
C S G
HPMC 3 8
25 44 220 40 4 256 35

HPEC 2.5 7.5 19
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Table 2 Test resuits of fresh antiwashout concrete

Filling(cm) Setting Time(hr:min)
Slump Air Turbidit .
i C T t
Cement Antlw'a‘shout Flow Content D}I y . . T fulat B
Admixture ( 5min | 10min 10T 20T
mm) (%) (ppm)
Initial | Final | Initial { Final
T 1 HPMC 50.15 4.9 11.36 70 0.5 0.5 24:59 | 30:48 | 17:47 | 20:55
ype HPEC 53.20 4.2 11.25 60 0.5 0.5 24:50 | 25:30 | 14:10 | 16:29
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Table 3 Compressive strength of antiwashout underwater concrete
Age of 7 days Age of 28 days
Curing Compressive Compressive | Compressive Compressive Compressive | Compressive
Kinds T ture Strength of Strength of Strength Strength of Strength of Strength
Cast in Water | Cast in Air Ratio Cast in Water | Cast in Air Ratio
(kg/cr) (kg/cu) (%) (kg/cu) (kg/cnt) %)
HPMC 10T 225 257 83 283 320 88
HPEC 235 238 83 279 315 88
HPMC 20T 238 270 95 316 334 95
HPEC 245 281 91 325 358 g1
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Table 4 Flexural strength of antiwashout underwater concrete

Age of 28 days
Kinds Curing Flexural Strength of Flexural Strength of Flexural Strength Ratio
Temperature Cast in Water Cast in Air (%)
(kg/cn) (kg/cu)
HPMC 67 83
10T 81
HPEC 65 85 76
HPMC 79 87
20T S
HPEC 80 92 87
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