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Study on Concrete for Tunnel Lining with Resistance of Explosion and Spalling

Takashi Kawanishi ~ Ryuichi Chikamatsu

Tsutomu Yashiro Takayoshi Tomii

Abstract

Concrete tunnel linings needs to be fire resistant and sufficiently resilient to prevent a concrete piece from
falling away. Resistance of explosion and spalling can be improved by using thin polypropylene short fibers
that prevent explosions and increase concrete resilience. Resistance of explosion and spalling were
experimentally verified to determine the practical applicability of concrete containing thin polypropylene short
fibers. We demonstrated that the post-addition of polypropylene short fibers and compaction with an inner
vibrator had little effect on the decentralization of the fiber. Adequate construction performance was achieved.
Thus, resistance of explosion and spalling were improved by adding polypropylene short fibers with each fiber
measuring 0.02 mm to 0.05 mm in diameter and 10 mm to 20 mm in length, where the mixing volume ratio
ranged between 0.1% and 0.05%.
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Result of Compressive Strength Test
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Result of Explosive Spalling Depth
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Result of Shock Test
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Fig. 11 ¥TEE[EEL O ik
Comparison of Shock Frequency Ratios
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Example of Coming off Situation after Shock Test
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