FEEEe 2adee A3 daAF Bt

Assessment on the Seawater Attack Resistance of Antiwashout
Underwater Concrete
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ABSTRACT

In case of constructing the concrete structures under seawater environment, the concrete suffers
from deterioration due to penetration of various ions such as chloride, sulfate and magnesium in
seawater. In the present study, Immersion tests with artificial seawater were carried out fo
investigate the resistance to seawater attack of antiwashout underwater concrete.

From the results of compressive strength, it was found that blended cement concrete due to
mineral admixtures such as fly ash(FA) and ground granulated blast-furnace slag(SGC), were
superior to ordinary portland cement concrete with respect to the resistance to seawater attack.

Moreover, XRD analysis indicated that the formed reactants of ordinary portland cement paste
by sulfate and magnesium ions led to the deterioration of concrete. As expected, however, the
blended cements with FA or SGC have a good resistance to seawater attack.

This paper would discuss the mechanism of seawater deterioration and benefical effects of
antiwashout underwater concretes with mineral admixtures.
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(@) ions related with seawater attack (b) permeation of ions into concrete (c) reactants due to seawater attack

] 2 1 Schematic diagram on ‘seawater attack of concrete .
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Table 1 Chemical composition and physical properties of cement and mineral admixtures

Items Chemical composition {%) Ig, loss | Specific Blaine
Types Si0; | AkOs | Fe0s | CaO | Mg0 | S0 %) | gravity | (em'/g)
OPC 21.95 6.59 2.81 60.1 3.32 2.11 2.58 3.15 3,112
FA 67.70 25.00 2.85 2.0 0.90 - 3.47 2.15 3,274
SGC 32.30 14.80 0.40 44.1 5.50 1.00 1.10 2.80 4,580
(2) A

ZEAE v RAE AT ARHAE AHSsHeH, F2EFAE AT 5mme HA4E AHE
stat. A9 2814 422 Table 29 24

Table 2 Physical properties of aggregates

Items Specific . .o, | Percentage of | Abrasion ratio Unit weight
Types gravity Absorption (%) solid (%) (%) FM. (kg/m)
Fine agg. 2.60 0.94 56.8 - 2.60 1,475
Coarse agg. 2.74 0.78 65.4 28.9 6.47 1,741

() FFELUY E3A € 2AFETA

FZEEYAY EgA(o)s AWAR dghe FAE 4HEZ2A HPMC (Hydroxy-propyl
methyl Cellulose)?l Z2AAE, nASZFA (o8l HRWRE %3he AERQ 2 £FEEEAAESA
o} F3gAdo] 2L AAUAE AL E3Ae PR 4 B8y YA L Table 37 2

Table 3 Chemical composition and physical properties of chemical agents

Items Mai it A Density Content of Amount of
ain composition earance
Types comp PP (kg/8) | chloride (%) | dosage (Wx%)
AWA HPMC White powder 0.8%01 - 1.2
HRWR Melamine Semi-brown liquid 1.23+0.02 10+1 40%2
4) Ng&d
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Table 4 Composition of 2 times concentrated arlificial seawater (g/}

NaCl MgClz * 6H20 NazSO4 CaClz KCl
50.86 10.40 8.18 2.32 1.39
32 23229 M L g

3. E E
3379 FFELHUAN ZTZYE FAA(Y10X20 cm)E AFsFed, EaE v Table 59

Table 5 Mix proportion of concrete

Items | Gmax | Slump Air W/B | S/a Unite weight (kg/m’) AWA | HRWR
Types (nm) | flow (em)i (%) (%) (%) C|I|WIFAIGS| S G | (WX%)| (Cx%)
OPC 420 0 | 0 | 674|900
FAC 25 505 (4% oi&| 50 42 336|210 8 | 0 |660(830| 12 18
SGC 210 0 | 210|664 | 896
23 Agy
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29] 98O F ettringite, gypsum, brucite @ Friedel’s salt®] # =7t AEHAD EHAMEA FHo|2E
o] Mg A Eo] HAREI REXEACANHE Ho|2ESY HHY &S & 7 Ut

400

| ﬁ

Water

o

{ | 1 Freidel's sait

250 —0— orc —O—
| L1 1 Thaumasite

—A— FAC —h—
sGe | I prucite
| Gypsum
1 Ly

Bor l 1 1 L1 i Ettringite
1 R | | Portlandite

T T T T T

10 20 30 40 50

300 2 Theta

250 1 L L 1 Fig. 4 XRD pattern of OPC paste immersed in

0 20 40 60 80 100 .
Immersion period (days) artificial seawater

Compressive strength (kgf/em z)

Fig. 2 Compressive strength of antiwashout underwater
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Fig. 6 XRD pattern of SGC paste immersed in
artificial seawater
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