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ABSTRACT

Tn this study, the freezing and thawing resistance in sea—water of hardened cement paste was investigated
by adding slag, diatomaceous earth and fly ash as blending materials and air entraining agent and
superplasticizer as admixtures to the cement paste.

The structure of hardend cement paste was densified by potential hydraulic properties and pozzalan
reactivities of materials and the freezing and thawing resistance of the paste was improved with the effect
blending materials and admixiurs,

As the blending materials were added to the paste, the quantity of C;A was relatively reduced and the
formation of expansive ettringite was suppressed to decrease the penetration of sea—water or CI7, 50,% ion,
and then freeze—thaw resistance was enhanced, Particulary, when 40% of slag was mixed, the resistance was

excellent.
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Table 1, Mix Proportions of Specimens.
. . Cement Admixture Blending matenals
Serles Na. Species W/S Remarks
{OPC) AE SP Slag Diato earth F.a
1 100 - - - - - 0.40
2 100 - - - 0.40 curing time !
3 80 20 - - 0.40 56 days
4 60 19 - - 0.40
I b P a0 0.05 - - 10 - 0.40
6 50 - 20 ~ | gy | mmersed
liquid . §
7 a0 - - 10 0.42
8 80 - - 20 0.44
1 100 - - - - - 0.50
2 100 ~ — - 0.40 curing time
3 80 20 - - 0 41 2% days
4 68 40 - - 0.41
11 ] M o {1.05 2.0 - 10 - 0 40
6 80 - 20 — 0.39 immersed
7 % - - 1 | o4 liguid - 5
8 80 - - 20| 0.43

P : Paste specimen,
F.a, : Fly ash

M Mortar specimen,

Table 2. Chemical Composition of Artificial Seawa-

ter.
Compound Nall | MgCl, |Na,80,; CaCl, | KCl
Concentration | co | 590 | 4090 | 1.16 | 0.69
g/ 1)
EAFAE ) 2% {0 cycle) ¥ 7L2 12P AFFa
(), 2444 ncycle 2 712 13 3 .4- (£.)
F F7%e] neycle 34 A FEAAS Pod T2

Po= (£a/£:)7X100(%)
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dg] cycle 8 (£ ARl Hleyele) 5 Mol 61

-4 2] 4= (durability factor)DF =

of

DF=P,N/M
22 el
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AE " Air Entraining agent,

{591)

SP  Superplasticizer, 5: Art seawater
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Hunber of froeze-thaw cycles

Fig.1. Relative dynamic modulus of elasticity of
specimens subjected to freezing and thawing in

seawater,
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Fig.2. Durability factor of specimens (series I, II)
subjected to freezing and thawing in water
{W} and seawater (S),
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Plumber of freeze-thaw cycle

Fig.3. Residual length change of specimens(series I, I1) subjected to 90 and 180 cycles of {reezing and thawing

in seawater,
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Fig.4. Weight change ratio of specimens subjected to 90 and 180 cycles of {reezing and thawing in seawater.
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Fig.5. XRD patterns of specimen number [ —1
subjected to freezing and thawing in seawater
with various cycles.
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