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Unutilized underground spaces, such as abandoned tunnels due to transformation of social
structure, are widely regarded as “Industrial heritages”. There is a need to optimize the usage of

these assets in an alternative way.

Construction of training facilities in underground spaces with controllable ambient conditions is
one of the effective ways that takes advantage of some unique tunnel features such as air tightness

and constancy of temperature and humidity.

In this paper, after addressing issues related to the diverse application of abandoned tunnels and
altitude training conditions required by athletes, advantages acquired by fulfiling the requirements
of the aforementioned issues are discussed, followed by compilation of technical matters that
should be attended, as viewed from various fields of specialization.

Key Words :low oxygen facility, high oxygen faciliy, altitude training, airtightness, constancy of
temperature and humidity, underground opening, industrial heritage
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PREDICTION AND ANALYSIS OF TRAIN WIND IN SUBWAY STATIONS
AND MEASURES FOR MITIGATION

wE EH &R BT ORE’-FHF EHES

Takaaki NISHIMURA - Takeshi MORIYA * Kunitaka UNAMI * Nobuharu MORII

With an eye toward making subway stations more comfortable and as a part of its efforts to create
a barrier-free environment, Tokyo Metro intends to take the following measures: installing
facilities for vertical movement of passengers such as elevators; and installation of two-way
evacuation passages and smoke elimination equipment, which are among steps taken to comply
with fire-disaster-prevention standards established by the Ministry of Land, Infrastructure and
Transport. Tokyo Metro is also working on measures to mitigate train winds (train-driven air
movement) inside stations. A study was made, utilizing simulation techniques as well as
measurement of wind velocity, at stations in service that suffer strong train wind, and actual
mitigation measures are being provided for stations where possible. A one-dimensional analysis has
been used to predict train wind, in which the subway as a whole is represented by a pipeline
network model comprising the subway tunnel, platform, passage, and stairs — all modeled as tubes
according to fluid dynamics. Analytical logic and coefficients have been reviewed to improve the
analysis program. Finally, we have developed software dedicated to analysis of air flows in stations.

This paper introduces the concepts applied in the program and reports on the state of the study,
including the construction work undertaken as part of the study. We also report on the actual
construction undertaken as part of train-wind mitigation measures and discuss its effectiveness.

Key Words:train wind, simulation, analytical program
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