Journal of the Korea Institute for Structural Maintenance and Inspection

Vol. 24, No. 2, April 2020, pp.86—93
https://doi.org/10.11112/jksmi.2020.24.2.86

D2E0 BU U MM BUo| ARIE

(e — R )
£33\ 2B 40l 0IRlE HY

A, A8T, AL, AR, e

PISSN 2234-6937
elSSN 2287-6979

The Effect of Addition of Blast-furnace Slag Powder and Limestone powder
on Shotcrete Binder with Calcium Aluminate Accelerator

Bong-Hee Kang', Gyu-Yong Kim®", Jae-Won Choi’, Kyung-Mo Koo®, Bong-Choon Hwang’

Abstract: Shotcrete concrete is generally used in the form of ready-mixed concrete products using type I ordinary portland cement(hereinafter referred
to as OPC) and about 5% of accelerator mixed separately in the field. In this study, we tested the effect of addition of slag powder(SP) and limestone
powder(LSP) on a penetration resistance, compressive strength of binder for shotcrete using calcium aluminate type accerlerator. And we analysed
hydrates and pore structure effects on mortar performance. In the future, it is expected to be useful for manufacturing optimized composite cement

as a binder for shotcrete.
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Table 1 Experimental plan

Specimen Binder type (Bx%) )
1 Properties
ID OPC SP LSP
OrC 100 - - - Hydrate analysis (XRD)
SP10 90 10 - - Pore distribution
SP20 30 20 analysis (MIP)
- Penetration resistance
L8PS 95 - (1, 3, 5 minutes)
LSP10 90 - 10 - Compressive strength
SP20LSP5 75 20 5 (1,7.28days)

1) OPC : Ordinary Portland Cement
SP : Ground Granulated Blast-Furnace Slag Powder
LSP : Limestone powder

Table 2 Chemical composition of experimental materials

Chemical composition (%) Blaine
LOI SiO, ALO; Fe;0; CaO MgO SO; K,O (em’/g)

Samples”

SC 11.7 33 351 09 478 09 01 02 -

OPC 02 219 52 36 632 20 22 10 3,480

SP 1.61 341 149 14 374 68 32 0.6 4,140

LSP 369 109 3.7 18 437 13 0.7 1.0 7452

1) SC : Calcium aluminate accelerator
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Fig. 1 Compare of XRD pattern of each specimenns at 1day(left) and 28days(right)
(notes : @ : Alite, O : Calcite, 4 : Portlandite, < : AFt, ll : AFm)
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Fig. 2 Amount of hydrates of OPC, SP10, SP20, SP20LSP5 measured by Rietveld method
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Fig. 3 Amount of hydrates of OPC, LSP5, LSP20, SP20LSP5 measured by Rietveld method
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Y438l AFtE QH4 8K Soroka and Setter, 1977; Kurdowski, 2014)
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2=, SO 7F AR EHA C3A7H Y el Ee1~7Y
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A=, o= 24 (1) 2ol FZAZ A SC CAC A&
o] OPC2] C$H, 9} BE-3l| AFtE AAd 3t = AdaFo] 7338l
a1, oj¢k FAloll AA=RE FFE CCo W3 4 (4)
o] wkgo] ool e ekt AshE FAHTKCussino
and Negro, 1980, Fentiman, 1985).
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Fig. 5 MIP measurement result of OPC, LSP5, LSP10, SP20LSP5 at
28day
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Table 3 Volume classification by pore size

Classification of pores OPC SP10 SP20 LSP5 LSP10 Eg?f;

Large
239 234 215 223 236 232

Capillary (0.05-107m)

pores Medium
(0.01-0.05m) 570 452 4.15 566 513 3.02

Gel pores

(0.01/m<) 9.79 879 793 106 876 891
Total pores 179 156 142 185 163 143
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AEZE A ZITkaL AR 31 o, B Ao A= SP 3
Zholl & -§4 A o] HE = A Ltk FAFSH AP Aol
AeSP7EEYE 73, A L A A ZXEH= AR
¥ 7}=]o}(Kim et al., 2014, Lee et al., 2013) & A5-2] Az}o}
FAFSEAIRE, ool thgh W &gt 12 gR1sh &= gIQich wef
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Fig. 6 Penetration resistance measurement
result of specimens
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