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ABSTRACT

This study was performed to evaluate the chlorine ion penetration resistance, chemical resistance and freezing and thawing resistance
used ordinary portland cement, crushed coarse aggregate, crushed sand, river sand, fly ash, limestone powder, blast furance slag powder
and superplasticizer to find optimum mix design of low carbon green concrete for structures. The performance of low carbon green
concrete used fly ash, limestone powder and blast furnace slag powder were remarkably improved. This fact is expected to have
economical effects in the manufacture of low carbon green concrete for offshore structures. Accordingly, the fly ash, limestone powder
and blast furnace slag powder can be used for offshore structure materials.
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Table 1 Physical properties of ordinary portland cement

Specific | Blaine Setting time (h : min) Compressive strength (MPa)
gravity | (cm'/g) Initial Final 3 days | 7 days |28 days

314 | 3323 3:50 5:12 26 34 40

Table 2 Chemical composition of ordinary portland cement
(Unit: wt. %)
Si02 Ales Ca0 MgO SOs F8203 Others
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Table 5 Chemical composition and physical properties of
limestone powder

21.12 4.87 62.34 4.21 247 3.45 1.54

Chemical composition (%) Physical properties

Specific gravity | Specific surface
’ . MgO | CaCOs | AlOs | Others (920 °C) (o’ /o)
Table 3 Physical properties of aggregate Lot 1 9626 | 061 509 XD 3,052
Item | Specific . Absorption Unit  |Percentage
. Fineness . . .
gravity modulus ratio weight of solids
Kind (oven dry) (%) (kg/m) (%) Table 6 Chemical composition and physical properties of
Crushed coarse 261 6.86 197 1530 597 blast furnace slag powder
aggregate Chemical composition (%) Physical properties
Crushed sand 2.61 3.19 1.28 1,030 58.4 I\/Igo a0 ALO 50 Other Specific gravity SDECiﬁC surface
River sand 255 2.31 191 1500 | 597 A | ] SR RS 0 ) (cm?/g)
5.37 [ 47.32| 0.57 | 30.04 | 16.70 291 4,733

Table 4 Physical properties and chemical composition of fly
ash

Physical properties Chemical composition (%)

Specific Blaine Moisture
gravity (/o) SiO, CaO AlyOs Fe,O3 | content | Ig.loss
(20C) £ )

232 | 3307 | 6237 | 912 | 21.05 | 4.87 0.17 242

Table 7 General properties of superplasticizer

Ttem! Specific | Solid
Type Main ingredient| gravity | content pH Appearance
P @0C) | @
Superplasticizer | Polycarboxirate| 1.18 16.40 5.05 ng}l]itqzieélow
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Table 8 Mix design of low carbon green concrete C} =4dgofidahy
Itemn| W/B | S/a Unit material content (kg/m’) EAGE 0] i3t ATAAELS KS F 2456 (B4 453990
Type @@ w|C|S|G|FA|SP|LP| PC tjet ZaeE0] Agt ;\] S o] 71% B typedl ] %7]%_ =
ore U096 918] 0 | 0 ] 0 | 418 A, 53 oz ANtk A 149 $9F 550

67 2741893 1905 | 103 | 0O 33 2.89

s X100% JIAJA] ZAl A LrE A7) Eo
Ch5  [39.3(49.7| 161 | 225 | 891 | 903 | 103 | 49 33 2.42 100x100>400 mm ]Xﬂ oﬂ _]/] g 2ARE 5
C45 184 [ 889 901 | 103 | 90 | 33 | 203 4 CollAf =18 C=, — 18 TAA TARE A, 1ARE F4l]
35 143 | 888 [ 900 | 103 | 131 | 33 | 1.64 —18 CollA 4 CTE A= 4 ColA 1A7F AR Ae
1 cycle® WHE =3sto], 5283 1 cycle 28A7HS 5A|7H

% OPC: ordinary portland cement 100 %, C67: cement 67 %+ limestone
powder 8 %+ fly ash 25 %, C55: cement 55 %+ limestone powder
8 %+ fly ash 25 %+slag powder 12 %, C45: cement 45 %+
limestone powder 8 %-+fly ash 25 %+slag powder 22 %, C35:
cement 35 %+ limestone powder 8 %+ fly ash 25 %+slag powder
32 %, W: water, B: binder, S/a: sand percentage, C: cement, S:
crushed sand 3 +river sand 7, G: crushed coarse aggregate, FA: fly
ash, SP: blast furanace slag powder, LP: limestone powder, PC:
superplasticizer.
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AE ¥ F S st AdS HAIsHI
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SFHARA A ASTM C 267 49l w2l ¢ 100x200
mm2] ‘ﬂ%’%—/\lxﬂ—% AR 28% B3t 717 (20 C, 50 %
RH) A71 % AL 5 99 FAE 5 %, %ME% 10 %, ¥skz
& 10 % SN0l 27} 56Y B2t HA A7 3, 7dukc AlFY
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Fig. 2 Relationship between curing age and weight change
ratio (H2s04)
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Fig. 3 Relationship between curing age and weight change
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Fig. 4 Relationship between curing age and weight change
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C559 A 45A419] 4 570l 0.7 % Uepgon, 1L
&Y vl 32 %91 €359 A% 1.2 % Z71skd=d,
ol ARSI nlEge] Togo] FUIeel| wheh Shake]
sk Aol SHEE Aoz HdET (Cho and Sung.,
2006; Sung et al., 2009).

A= 8FAY] A= n2EH L nlRde] o] 12 %<
CH5= Z27180] 0.2 %, 32 %2l C35%= 1.9 %= Vet
o, A7) 7Rt we o) Skt SREAEC] A
A o AA Aoz HebEc) (Sung and Noh, 2004; Temkhajomkit
and Nawa, 2004).
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Fig. 6 Relationship between mix type and compressive
strength (curing age 56 days)
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Fig, 7 Relationship between mix type and compressive
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