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Abstract

The study adopted smoke control modes of actua operation to analysis the hazard of
high fire situation while fire occurred on beginning, middle and final stage in emergency
control center of Shiue Shan tunnel. At the present stage, while fire occurred in Shiue Shan
tunnel, an existing smoke control strategy has been mainly conducted, which divided into
"evacuation mode" and "exhaust smoke mode’, and " a single hole way " and "two
holes-single way ",etc. The actual modes of operation are divided into 28 kinds of evacuation
mode, 12 kinds of exhaust smoke modes. This study adopted a single hole way with the
original 4 kinds of evacuation mode and 6 kinds of exhaust smoke mode as a smoke control
optimum design study direction.

There are 12.9 km length totally in Shiue Shan tunnel, this study adopted 5000 m as a
full-scale smulation, which is installed jet fan with the actual distance. The middle of two
shafts with relay station fires in the tunnel is assumed to be the most dangerous situation

(worse case) as the main FDS simulation scenarios. Through tests, the study find out that
the location of the first relay station is easier to produce back smoke layering among three
relay stations. Furthermore, this study used original smoke control model: Eval to Evad with
different Jet Fans and Axia-Flow Fan activation mechanism as 4 analysis scenarios as a
comparison.

Evacuation mode using the origina emergency operation design could activates the four
groups upstream Jet Fan, and activates downstream Jet Fan with intervals way. Through a
series of tests, the study find out that in accordance with fire sources with 15MW and 30MW,
the passers-by upstream 30m at the fire source to could evacuate successfully before achieving
safety criteria threshold; however, the most serious fire with 656MW, road users could not
evacuate efficiently. In order to prevent the smoke layer disturbance, it is necessary to comply
with the activation principles, the Jet Fan could not be activated between 250m upstream
position and 500m downstream position.

Keywords: Shiue Shan tunnel, smoke control modes, shafts in tunnel, FDS, back smoke
layering
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