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A Study on the Effect of strength improvement and CO; reduction
by using Eco-concrete in construction site
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Abstract

Blast furnance slag cement is a cement manufactured with using industrial by-product and it can
reduce COgz by replacing cement when same uit volume concrete is produced. But Blast furnance slag
has a short point that early strength of concrete is not good in winter season and it can be used. So,
in this study, as long as replacement ratio of Blast furnance slag to original portland cement is under
30%, developed cement, ecoment, improve early strength of concrete and it applied to constructoin
site. As a result, it improves 37% in terms of 1l-day strength, it reduces 6.7% in terms of COg
emission when 1m® concrete was produced.

The importance and applicability of study wll be expected to increase cosidering global effort and
green growth-strategy in country for reducing greenhouse gases.
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Fig. 1 Concep of eco-concrete
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Table 1 Chemical composition of blast furnace slag

R LOI SiO; AlO3 Fe,03 CaO MgO SO K20 Na,O SUM
%) 0.20 3441 15.80 141 40.02 5.51 2.20 0.40 0.05 100

Table 2 Physical properties of blast furnace slag

g8 AT H
T A= Cl = 2
79 28 91y (cm’/g)
KS+2 557 757 957 1.67 0.02] 2.807 4,000~6,000
Lo B 70 94 108 1.83 0.01 291 4,430
Table 3 Chemical composition of ground limestone

*év‘:_'— Q%@’% SiOZ Ales Fe203 CaO MgO SOs KzO NazO SUM
%) 36.50 10.39 3.31 2.23 44.78 1.52 0.64 0.62 0.01 100
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Table 4 Demand performance of concrete and Testing Parameters in types
e ER &Y= 23 27)% AEA EFH%) ST
(mm) (%) OPC FA EM
. ZE .oy ek
Plain 80 20 - =E—o7le
23l or=
— | 180+ 45+15 FHLASDE
EM 20 60 20 20 -1, 2, 3¥_125C
- 3,7, 289_20C
Table 5 Mixture proportions of concrete
2p W/B | Sla | SP/IC | AE/C A =) F(kg/m?)
O IO IO N W | OPC | FA | EM s G SP AE
Plain 45 46 - 0.020 170 302 76 - 783 926 - 0.076
EM 20 45 46 - 0.020 170 227 76 76 781 923 - 0.076
OPC : HEXEUC AWE 1= FA : Zgfo|ojA], EM : oZHE
SCHZAN : MZAL, 2.60g/cm’, G(Z-&ZA) : 25mm, 2.62g/cm’, SPA| : FPC
Table 6 Properties of hardened concrete and fresh concrete
F=7=(MPa)
TRz |EHZ RS INF
A=}
T () (um) ) 1o¢ 20e
19 2y 3y 3y 74 28
Plain 195 290 4.0 3.49 110 15.9 19.6 28.3 40.3
EM 20 185 270 38 3.83 12.2 16.2 19.8 2.7 423
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Fig. 3 Indoor experiment

Fig. 4 Hydration heat measurement
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Fig. 5 Hydration heat measurement in ready mixed concrete (Plain & EM)
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Table 7 Calculation of CO, emission when 1m® normal concrete

was produced

(&9 : ko)
Com=
T2~
MPa W/C W C FIA S G AEZA (kg-CO, )
27 48% 170 333 37 849 927 2.59 278
30 47% 170 352 39 823 935 2.74 293
35 46% 170 392 44 787 931 3.05 326
CO; A &9 .
(kg-CO/m) 0.7466 0.6197 0.0037 0.0028 0.25
Table 8 Calculation of CO; emission when 1m® EM-concrete was produced
(29 kg
COMl&=F
pd ==y
MPa wC 4 C F/A EM S G AEZA (kg-COoJm)
27 48% 170 259 37 74 849 927 2.59 257
30 47% 170 273 39 78 823 935 2.74 270
35 46% 170 304 44 87 787 931 3.05 301
CO; ¢ &% B
(kg-COpfm) 0.7466 0.6197 0.46 0.0037 0.0028 0.25

Table 9 Calculation of CO, emission according to producing quantity in types of compressive strength
(T4 : kg-COyp

27MPa 30MPa 35MPa AR 2%
=39 o 171137 1643 6.647 179.427
O ol 47564.189 481,956 2,168,380 50214526
3
(kg-CO/m) EM 2§ 43,934,655 443,998 1,997,678 46376,331
Azrash 3,629,534 37,958 170,702 3838,195
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Table 79} 8& Z4=d QukvE 2 EM A& @)

2o Im’ A A s olisiE: MRS WS dZAE A A4 821 25 APT vjazae)E
0% EME BEEEU=AMES vigte} of 3% EM 2w 3lo] dise] golE 77 25-27- 15002 BEL
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Table 12 Calculation of CO, emission according to producing quantity in types of compressive strength
(9] : kg-COy

21MPa 24MPa 30MPa 35MPa A B

EERISEE: 160,140 274,827 53,569 62,811 551,347
Coal e oyt 40,610,639 74,701,991 20,489,903 20,489,903 151,515,371
(kg-COfmr) EM H-g 37,489,703 68,873,350 14,475,319 18,876,866 139,715,238
A7zt 3,120,936 5,828,641 1,237,519 1,613,037 11,800,133
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i Fig. 9 Compressive strength with Age of Concrete i
% Table 11 producing quantity in types of compressive strength %
(2] © ke-COy)
| 21MPa 24MPa 30MPa 35MPa A4 2o |
i 71 % 50,526 179,392 - - i
zz 109,614 95,435 53,569 62,811 201347
% gtk 254 272 293 326 %
HHC%O;k EM A& 234 251 270 301 kg-COJm’
i A7 & 5} 20 21 23 25 i
| (7.8%) (7.8%) (7.8%) (7.5%) ;
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