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Development of high performance shotcrete for permanent shotcrete
tunnel linings (Application of high-early strength cement with
alkali-free accelerator in spring water condition)
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Abstract

Since the mid of 1990, permanent shotcrete tunnel linings such as Single—shell and NMT have
been constructed in many countries for reducing the construction time and lowing construction costs
instead of conventional in—situ concrete linings, Among essential technologies for successful
application of permanent shotcrete linings, high performance shotcrete having high strength, high
durability and better pumpability has to be developed in advance as an integral component, This
paper presents the idea and first experimental attempts to increase early strength and bond strength
of wet—mixed Steel Fiber Reinforced Shotcrete (SFRS) in spring water condition. In order to increase
early behavior of SFRS, a new approach using high—early strength cement with alkali—free liquid
accelerator has been investigated, From the test results, wet—mix SFRS with high—early strength
cement and alkali—free accelerator exhibited excellent early compressive strength improvement
compared to the ordinary portland cement and good bond strength even under spring water condition,

Keywords : High performance shotcrete, permanent shotcrete linings, high—early strength cement,
alkali—free accelerator, spring water
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