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An Experimental Study on the Effect of Mineral Admixtures
for the Durability of Shotcrete
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Abstract : Shotcrete needs the enough durability without deterioration for life time. But shotcrete is being deteriorated
according to aging like concrete by internal causes within itself and by external causes which can be physical, chemical,
or mechanical. Durable shotcrete can be made by increasing the cement content, adding chemical and mineral admixtures
and so on. So, in this study, chloride ion penetration test, freeze and thaw test, neutralization test were conducted to
examine the durability characteristics of shotcrete with mineral admixtures such as silica fume, blast-furnace slag and fly
ash. These results indicate that shotcrete with silica fume is durable. Therefore, the present study provides a firm base

to make high performance shotcrete.
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Table 1. Experimental variable definition

Series Contents Notes
NO | Non mineral admixture Alkg‘&pg&:;ﬁ;’a‘”
SF05 Silica fume 5% Alkali-free accelerator
SF10 Silica fume 10% Superplasticizer
SG10 Slag 10% Alkali-free accelerator
$G20 Slag 20% Superplasticizer
FALS Fly ash 15% Alkali-free accelerator
FA30 Fly ash 30% Superplasticizer
Table 2. Mixing properties(kgfim3)
Variable | w/b C A\ Asgregite Admixture
G | S [SF| FA | Shag
NO 550.0 0] 0 0
SF05 5225 275
SF10 495.0 550 -
SG10 | 040 (4950|220 | 785 | 774 | - | 550 | -
SG20 40,0 - (100 -
FALS 4615 | - - | 825
FA30 435.0 - - 11650
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Fig. 1. Compressive strength for different silica fume contents
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Fig. 2. Compressive strength for different slag contents
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Fig. 3. Compressive strength for different fly ash contents
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Table 3. Chioride ion penetration test results

Serics (Chmec&h GP:;:;“ Remarks
NO(SF00,SGO0,FAO0) 13844

SF05 3121

SF10 1,308

$G10 10,449

$G20 8,320

FALS 10,287

FA30 11,626

Table 4. The results of freeze and thaw test

Specimens | Iitial Value| 300 Cycles| Roave, ‘fs’y?;:;‘ic
NO(SFO0,SGOO.FA00)| 1734 1600 85.1
SF05 1775 1693 910
SF10 1751 1650 8838
SG10 1707 1682 971
$G20 1746 1656 90.0
FAIS 1657 1612 946
FA30 1718 1671 946
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Fig. 4. Carbonation depth for different silica fume contents
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