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Mechanical Properties of Early Strength Mortar with Ground Granulated
Blast Furnace Slag and Expansive Additive
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In this study, the effects of ground granulated blast furnace slag(GGBFS) and expansive additive(EA) on early strength mortar were
examined for the purpose of reducing carbon and improving cement performance. As a result, ealry strength Portland cement(EPC)
tended to decrease in flow compared to ordinary Portland cement(OPC), but binder with EPC and GGBFS was possible to obtain higher
liquidity than OPC. EPC showed higher compressive strength and shrinkage than OPC. The compressive strength of specimen with EPC
and GGBFS was reduced proportionally to the replacement ratio of GGBFS. The replacement ratio of GGBFS above the compressive
strength equivalent to OPC was higher under low temperature conditions. The use of GGBFS resulted in high shrinkage compared to
OPC, and this characteristic was even greater under low temperature conditions. The shrinkage of specimen with EA was decreased in

early ages, but was higher than the OPC in long-term ages.
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S5HMS 2MoR HETSUTARIE(l5 OPOIY 55 4 Materil Properties
Fo| YRS Wolshy| I3t ZUBAME(O5t EPC) o 12 Ordinary portland cement
B _ B ~ (density 3.15g/cm’, blaine 3,560cm?/g)
Sei20[22(0lst GEBFS)S| SRIHIS AESIIAL SIAULE E Cement
i o 3 Early strength portland cement
ot & M=o SYRAEPCHGEBFS)UIN LME 4~ Q= +FH (density 3.15g/cm’, blaine 5,210cm’/g)
§34 %7|'0'” EHSKH )S\I§|7:” J_éﬂio*IH(OBf EA)9| &!%7}%}5' gil 7H)|j Ground granulated Density 2.90g/cm3, blaine 4,5800m2/g
P _ _ blast furnace slag
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] O ; ' =t o Expansive agent Density 2.70g/cn?’, blaine 2,210cm*/g
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Table 1. Experiment plan
WB Binder composition(%) Curing
1D o B:S temperature Test item
*e) opc” EPC” | GGBFSY | EAY )
OPC 100 - - -
EPC - 100 - -
E+B10 - 90 10 - " « Flow(mm)
E+B20 5 - - 80 20 - * Unit weight(ton/m’)
E+B30 ' - 70 30 - * Compressive strength(MPa)
10 P
E1B40 _ 60 40 _ * Length change(x10™)
E+B30+E2 - 63 30 2
E+B30+E4 - 66 30 4

1) OPC : Ordinary portland cement 2) EPC : Early strength portland cement
3) GGBEFS : Ground granulated blast furnace slag 4) EA : Expansive agent
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Fig. 1. Mortar flow by binder types Fig. 2. Mortar unit weight by binder types
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2 GoME Bakia H ARE g5 Pas SH0= 24 R2E20] tiolt] Asit=Ee] N=52110|2 HGGEBFS)
S YYMEA7H DXl Feis 4=ttt 1 Zu, HSRSHEAUEOPC)0] HlsH ZHSAUEERPC) = S27F d4st
= B8 Bel, EPCRf GGBFSE &M AfEske 4% OPCEL 52 7542 227} 7KsaInt. Eef EPC= OPC
O] =2 YUSI=E EReL, +50] S7lohs J2E 2R EPCOl| GEBFSE Algste 49, 1 2-E0 M2t H2He
2 USZEE aaoll, #EFE s S EXCH +52 MEI0|M U STI6IRICL EPC H GEBFSE &
ZEM =0IM, BAE UEZEE FYATIL 7ML 52 NAPI= 2UE 2SI,
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