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STUDY ON CAST-IN-PLACE FIRE PROOF CONCRETE WITH
POLYPROPYLENE FIBER IN SHIELD TUNNEL

Kiyoshi KASUGA, Keiichiro ENDO, Takeshi HUJII, Tsutomu YASHIRO
and Takashi KAWANISHI

The Baba gateway section of the Metropolitan Expressway Yokohama Circular Northern Route project
was constructed by a shield tunnel machine, and required cast-in-place fire proof concrete for the tunnel
lining. Since the Baba gateway section was located in the middle of the long underground tunnel, it was
critical to maintain workability and fire resistance of the cast-in-place fire proof concrete, despite its long
transportation and casting time in the tunnel. A full-scale experiment to simulate conditions in the actual
tunnel construction was performed, and time course variation of workability and pumpability of the cast-
in-place fire proof concrete were measured. Fire resistance tests in a full scale level were conducted, and
resistance for explosive spalling and heat barrier performance for reinforced bars of the fire proof con-
crete were evaluated. The full-scale experiment confirmed that the fire proof concrete could maintain the
workability required for the tunnel construction. The fire resistance test results indicated that the required
fire resistance could be given by 0.08 vol% of polypropylene fibers, and the required heat barrier perfor-
mance could be provided without increasing a concrete coverage in a current tunnel lining design.
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