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CIRCUITRY THERMAL NETWORK ANALYSIS FOR CEILING EXHAUST DUCT
OF THE EXPRESSWAY TUNNEL AT FULLY DEVELOPED FIRE
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Takehiko HATSUKU - Kenji NAMIKAWA - Hitoshi KURTOKA - Masami MORIGUCHI

The Central Circular Shinjuku Route of Tokyo Metropolitan Expressway has been under construction by
Shield Tunneling method. The tunnel is supported by segmented linings. The fire-proofing such as fire
proof panels or fire proof shot-crete are installed on the segmented linings to secure structural safety at a
fully developed fire. Ceiling partitions are installed in some portion of the tunnel where the separated crown
area is used as tunnel exhaust duct. Design requirements of the fire resistance for the ceiling exhaust duct,
however, have not been verified yet. A circuifry network analysis for the ceiling exhaust duct of the tunnel
was conducted to analyze the thermal distribution of air flow in the duct, the ceiling materials and the
segmented linings using RABT(60min.) thermal conditions. The analysis showed that the thermal influence of
the fire source was drastically eased since the ceiling material performed as a separator from the fire source
and also air flows in the exhaust duct lowered the increase of the temperature. Computed maximum
temperature of the segmented lining at crown was 233 degree in Celsius.

key words : tunnel, fire, exhaust duct, circuitry network analysis, smoke exhaust, reinforced concrete segment
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