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Fire Protection Measures for Lining Concrete of Shield Tunnel

Takashi Kawanishi Tsutomu Yashiro

Abstract

To construct the lining of road tunnels in urban areas using a shield construction method, fire protection
measures against vehicle fires are required. This study is conducted to identify fire protection measures that can
satisfy the explosive resistance and heat shielding required to ensure fire resistance. A fire resistance test using
RABT curves simulating a tunnel fire is conducted, the optimum Polypropylene short fiber (PP fiber) shape for
preventing explosive spalling is selected, and the amount of fiber is proposed according to the strength level. In
addition, a method for modifying the mix proportion when mixing the PP fibers is proposed. Furthermore, fire
protection measures that can be applied to a segment and a cast-in-place concrete are proposed; subsequently,
the material quality and fire resistance are verified.
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Heating Curves of Fire Resistance Test
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Modify Method of Mix Proportion by
Mixing Polypropylene Short Fiber
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Target Performance of Fire Resistant Concrete
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Mix Proportion
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Outline of Fire Resistance Test
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Results of Quality Test and Measurement of
Explosive Spalling Depth
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Target Performance of Fire Resistant Concrete
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Mix Proportion
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