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Evaluation of Durability Performance of Wet—Mixed Shotcrete
with Powder Types Cement Mineral Accelerator
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ABSTRACT

Recently, construction works of scale are getting larger with economic growth. Shotcreting is
one of major processes in tunnels construction. Accelerator is used in tunnel and underground
structures to ensure early strength of shotcrete. Silicate based acceleratoe and aluminate based
accelerator is getting widely in the field. But these accelerators have many problems due to
decesase of long-term strength and low quality of the hardened shotcrete. in order to solve these
problems, recently developed powder types cement mineral accelerator.

In this study, we tested chloride permeability, freezing and thawing and accelerated carbonation
of shotcrete. As a result of the test, wet-mixed shotcrete with powder types cement mineral
accelerator exhibited durablilty improvement compared to the conventional shotcrete accelerator.
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Table 1. Physical properties of cement
) Blain fineness Specific Stability Compressive strength (MPa)

Physical (cm¥g) avit (%)
. gravity ° 3 days 7 days 28 days
properties
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Table 2 Mix proportions of concrete

Type of | Gmax | Slump | W/C S/a Air \'Y C S G accelerator | plasticizer
mixture | (mm) (cm) (%) (%) (%) | (ke/m’) | (ke/m’) | (kg/m’) | (kg/m’) (kg/m’) (g/m")
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Table 3 Condition of accelerated carbonation
CO2 (%, vol) Temperature (C) humidity (%)
10 50 50
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Fig 1 Results of chiloride permeability test
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Fig 2 Results after repeated freezing and thawing test
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Table 4 Result of carbonation test

ARE FEA FHANE AL £zagEY FAS Depth of Carbonation (mm)
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