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Development of carbon reduction eco—friendly concrete
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Binder 4
Mixture

Fresh state 1 Slump(mm), Air(%)

Concrete -
Compressive

strength

1 (3, 7, 28 days),
Heat of

hydration(°C)

Test item Hardened

state

1) OPC : Ordinary Portland Cement(15 EEZEME A|HE)
2) S/C : Ordinary Portland Cement + 3% Slag Powder

(2& 122243 AHE :OPC 50% + Slag Powder 50%)
3) TBC : Ternary Blended Cement(3:8E7 &

SIAIHIE 1 OPC 30% +

Setting time(min) | Compressive strength(MPa) Slag powder 50% + Fly Ash 20%)
o 4) LCEB : Low Carbon Eco Binder(K{EtA ZIStZA SFIA|HIE)
initial
OPC 185 335 19.1 282 436
[ 6] 232|E HigtHE
S/C 225 375 174 26.0 449
LCEB 285 530 15.2 249 4538
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30
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g a0 TBC - - 360 | - |842[878| 1.0
£ 35 LCEB - | - | - | 360|850 |88 1.0
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(%) 3Days | 7Days | 28 Days

35 252 327 41.0
S/C 190 3.0 14.2 276 426
TBC 190 4.5 8.9 19.7 378
LCEB 180 38 8.7 21.1 379

——0PC ——S/C —8-—TBC ——LCEB

(a) EFCH(Thermocouple) Ax| (b) Data Logger(GL220-HHOCH)
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OPC 68.4 43:50 66.3 46:35
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TBC 54.2 65:15 532 61:45
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3 8], <3 5o o] AR FHRY 1 2E Y =
7te 247} 732 sto] YERUITh
AYA H 232 B 7|28 An2E OPC, S/C, TBC,

LCEBY] A2 &332 9] 749190, 190, 190, 180 mm& &4
Hon, 7L 35,30, 4.5 38 %= Z= At
23 E] B9 ALl AHA BE FAME
Qlsteled, LCEBY 10 mm A% YA A=) 371
7% KS 71520l A AlAlshE H9lol B-3ote At Elst
ok

23 e I 244 OPCY| A% 3,7, 289 AT
MR 252, 327, 4.0 MPa® Z4Eglon, S/CE 14.2,
27.6, 42.6 MPa, TBCE 8.9, 19.7, 37.8 MPa& =4 qith

o

1o ot

38

1o

LCEBY] 3% 543 AFYL &+A=2 87, 211, 37.9MPaZ &7
E]o} OPC, S/CET; ®E AgolA A SH= I oo
E¥& OPC tiH] 3% Aol 65.5 %, 28% AZollA 7.6 %2
GA SAEET, ol AFel Zatetel et FEAE A
&0] A it FTE AU UMk =3 TBC el 3
U Aol e 2.2 % T4 A2 YA FAE gl ou, 7Y, 28Y
G SN2 A2 71%, 03 % 24 Z74E 0 72 AT o] Al
HHE TBCE JAlste 42 U2 =+ i3l

a2
290 ABRPHY) 2 2 ES SepUEY 2

Bol #mex= OPC 66.3C, S/C 64.0°C, TBC 53.2C, LCEB
450 TR RG] Boldog: U] foA 7[2Ao=
SEE e waZAE YA TBCY A9 T F 1=
712 Ha2= =YAITto] 65A17F 15802 OPCEL} o 214
7F25R A= HolA = A ERISHIET, LCEBY 212k =

Zto] 5 oA 444702 OPCEL} 108 LoiA|=
FoZ FARE F 12 & EEAZES ERlstler, o3t 4
& SHRME FASHA FQlstgitt, ol FHSEH
LCEB>TBC>S/C>OPCY] £M 2 42319 A7 50] 949
< gRlstelen, A%l A+= OPC > LCEB > S/C> TBCY &

Al

0% ox nd
and

¢

.

193 1= 2024.03 37




38

7|&7|At 1 _ Technical Articles

ME ZHRo|M=LCEB > OPC > S/C > TBCY A& H1e
T =EATro] whE A S FRIe 4 JiSiTh

x =
APFAFES ASAR] Z8o| 7HeT Ada e £

A AHIE 27H5t X} St

A9AE 7125/ A¥ZAA=2= LCEBY 4% 27, 342
o] 747t 285, 530 min Z7g%= 0] OPC tiv] 223t F40] 717}
54.1, 58.2 A A= @2 Uk ZEEE Higo
A% 2 4472+ OPC, S/C, LCEB &A1& 205, 220,
235 mm 27 o] 540l Ak S7tstE 7330':% glstgie

o, $EHE] 4 LCEBE 3, 7, 28¢ A

24.9, 458 MPaZ 2150} 7] AHL tha YA 24

L}, 28 AjFollA OPC thH] 5.0 % Fo.2 3]skt
ojZigt APANE 7|Htoz ZAYES AERYPAL

1519
= U=

L
o
2
s
5
o

pa)
lo

L3RR sto] £AYE B/P TESTl W iy RAje] 23
E9| Sahatadsr =48 AAIEFe T 1 AT} LCEBYTBCYS/

JN‘

T2 290

C>OPCY &AM & 431 2750l ¢
| A Fo| A= OPC > LCEB > S/C > TBCY &A1 Z, ZHE
o A= LCEB > OPC > S/C > TBCY £MZ 12k ZEA|

53 A Ao

o] 943 £31d A% A5 S BT R FF B 43kl
275 tERAY vz Bgo] 4§ Y Bl
$5712 7itete, A AAAOR B2FUL BEE W
AN £ 7\ 0tet e Aeka W8 EFAE 9 227
2o Bl BAAQ SHe) 27b4Q) A7 Atk A
2 Hr}, Yopr} ujazae o] FeElx] oha, Heka 87
EPAES O H5S 7o el 275
o pFEAE, Fo A Palo] LRl Y 7R
2 59 482 918 27M4Q A7E olo7t Tl BYA§ S
2ER sto] Auka WP SPANES F) BFE o]
B IR0 2L GAFHo| 7lofstant et

1.Ministry of Environment, (2021). Submit the increased 2030 National Greenhouse Gas Reduction Target (NDC)' to the Secretariat of the United Nations Framework Convention on Climate

Change, Article 3, Paragraph 1 of the Enforcement Decree of the Carbon Neutral Basic Act, press release,

2. M.B. Medellin; A. Fuentes; A. Gorokhovsky; J. Escalante, “Early and late hydration of supersulphated cements of blast furnace slag with fluorgypsum,” Materiales de construccion. 2015, p.3.

3. A. Gruskovnjak; B, Lothenbach; L. Holzer; R, Figi; F. Winnefeld. “Hydration of alkali—activated slag: comparison with ordinary Portland cement.” Advances in cement research, 18, 2006, p.119-128,

4. MB. Haha; G. Le Saout; F. Winnefeld; B. Lothenbach.
blast—furnace slags.” Cement and Concrete Research, 41, 2011, p.301-310,

“Influence of activator type on hydration kinetics, hydrate assemblage and microstructural development of alkali activated

5. D. Dutta; P. Borthakur. “Activation of low lime high alumina granulated blast furace slag by anhydrite.” Cement and Concrete Research. 20, 1990, p.711-722.

6. 2WT, ABM, SEN, HE4, LTS, 2PI2E U NEH 27/2 nelet 2

F2|E9| 70|

EI2E MSAIR) BEt AEE O SBABSIEIR, 17, 63, 2021, pp. 563571,

SR a2IXSS|X| Magazine of RCR



