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ABSTRACT

" The purpose of this study was to evaluate the salt water resistance of concrete depending on various types of
cement. In this regard, 5 types of concrete were selected and their strength, void ratio and chloride ion diffusion
characteristics were tested, and mutual correlation were analyzed. From the test results, the compressive strength and
void ratio of concrete which using Type V cement was as good as Type I cement at long-term ages but the
chloride diffusion coefficient of Type V cement was larger than Type I cement. And the concrete replacing some
portion of the Type I cement with fly ash was superior in the cases of compressive strength, void ratio and the
resistance of chloride ion permeation compared to the Type I cement with the lapse of ages. On the other hand, the
compressive strength, the void ratio and the chloride diffusion coefficient of the concrete all indicated high levels of
the correlation coefficient and the coefficient of determination regardless of the type of cement.
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Table 1 Properties of ordinary Portland cement
(type | cement)

) Setting
Density |Fineness|time (min.)

(g/em®)| (em¥g)

Compressive
strength (MPa)

28 |Loss
days

SOz
(%)

Ig. |[MgO
(%)

nitial Finally 3 | 4dvs

3.14 3,333 | 4:10 16:401209]30.0]1 393 [14] 28 |23

Table 2 Properties of moderate heat and high sulfate
resistance Portland cement{type V cement)

CLAF] Compressive
CsA |7, |Density|Fineness| strength (MPa) | Ig. MeOl SO
(%) (g/em)| (cmg) [ 3 | 7 | 28 |loss| 2-|>°
2CsA
days|days|days
A1.37[17.15] 3.17 | 3550 [156(23.1|359(092]2.31 [1.77
B|l44]19.7] 3.17 | 3290 |18.1]|256(39.7]|14 |28 |19

Table 3 Physical and chemical properties of fly ash

o= . Strength .
Agent)= EF38 AEAIQl Vinsol ResinAle] AEA 228 Fineness .agtiV(ig) SIQ%J;ZA&@ 5102 | SO3 [Moisture légsé
= index(% 9 0 tent | 1o
ARgEG e, 224 442 Table 59 24, tom /&) Tday|28day] OO G| Ce] e | 09)
3563 39 94 87.43 53.75] 0.51 0.07 5.0
2.1.5 g3lEole AF AlY 49
AzlE o]2e ¥ W FAUe AES] 95k Nal Table 4 Physical properties of aggregates
B% FE9 FFFEL Akg—s}o% 36%(%F 3Bkg/m)] . - Unit .
o B 2.0 o - It Density | Absorption | Fineness i ohi Abrasion
K8 7‘1]3:?} B 2z AFE Ak o]AL (] 9] €MS 1 (g/em’) (%) modulus (Vkvgl/fns) (%)
enz B 21892 B ket AT —
2.56 2.25% 2.62 1,554 -
aggregate
22 gt Coarse | o g 1.83% 667 | 1422 | 87
aggregate
2 AP AT FaRES T Y paee] A Table 5 Physical and chemical properties of admixtures
49 2aE W3 FolA Bo| Aed v 2l AAY] ! Prop
- : Solid ;
%7c} E=3H a, ’% * QQ'ZHHKW/B) g}: 40% ZB]E =4 Admixture ](Jge/rgrllt;; pH CO?ge;]tS é\gggii(;r)
- - - - %
E pliglte A=A Al Q5] o 1l 3] =
gE e A4 }z" ‘Mi”fﬁ’ ha E‘-z] QJjL Possolith 84 K[1.152~1.157] 7.0~9.0 [31.0~35.0 -
Table 63} 2t} ojul, VE AlHEE A[UE Fo Tid AFA 202 |1.027~1.033]115:120] 150~160]| 168
Table 6 Mix proportions of concrete ’
i ight (k; 3 i B 9
Coment Gron | Stump | aAr | W/B o/a Unit vgag (kg/m°) Admixture (Bxwt%)
type (mm) | (cm) | (%) (%) (%) W C A S G WRA AEA
1 172 437 - 712 947
\% 172 437 - 713 949
T'FAL0 % 20 1012 | 45+1 39.4 43.2 17 303 ) 05 037 1.6 0.06
[+FA20 % 172 349 88 697 928
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Fig. 1 Relationship between curing ages and compressive
strength of concrete by using cement types
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Fig. 2 Relationship between curing ages and internal
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Photo 2 Internal micrograph for
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Table 7 Assessment result of chioride diffusion
coefficient of concrete by using cement

types
ement typd  Chloride diffusion coefficient(x10® em¥/sec)
ﬁ?&r‘zﬁ‘;ys) I |V(CAL%)| V (CsA4%) [[+FA10%| 1+ FA20%
28 8.2842] 8.9798 9.3062 8.5040 | 8.6071
60 5.1073| 5.7806 5.8449 47719 | 4.6324
90 3.6047{ 4.0768 3.9248 3.3899 | 3.2328
180 1.9372| 2.1735 2.0914 1.8326 | 1.7373
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Fig. 7 Comparison of compressive strength and
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Table 8 Correlation analysis result of between
compressive strength and chloride diffusion
coefficient of concrete by using cement types

Correlation {Determination| Coefficient value

Cement type| oefficient | _coefficient a -6

I 0.986415 0.973015 9E+20 | -12.0815

V(CA 1%) | 098157 0.963479 2E+17 | -9.9272

VI(CA 4%) | 0.989147 0.978412 1E+21 | -12.191

I+FA 10% | 0985199 0.970617 2E+19 | -11.056

I +FA 209% | 0982378 0.965067 9E+17 [ -10.204
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Table 9 Correlation analysis results of internal void
ratio and chloride diffusion coefficient of
concrete by using cement types

Correlation |Determination | Coefficient value

Cement tPe| oefficient | coefficient a B

I 0.987371 0.974902 5E-12 |13.56319
V(C3A 1%) 0.97812 0.956719 2E-10 |11.85203
V(C3A 4%) | 0972672 0.94609 3E-11 |12.62006
I1+FA 10% | 0.986065 0.972323 3E-11 {12.62208
I +FA 209% | 0.982401 0.965112 2E-10 111.77525
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