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Osaka Municipal Central Gymnasium

FRTEH, KBRAF RBR T X H3-1-40 Location,”Minato-ku, Osaka City, Osaka
BEX ARTHBEEES Owner,/Osaka City, Board of Education
EHE KRTATHEH D Architects,”Osaka City, Urban Redevelopment,
MRt BERE Housing Bureau
BITE /AR RMIE NIKKEN SEKKEI
[ELNESP Ty S e-E Contractors /Obayashi Corporation
HASHEAE Nishimatsu Construction Co., Ltd.
T 19965 4 B Asanuma Corporation
Completion Date,Apr., 1996

d®EZL YRS Aerial view from the north-east.
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HWTF 34 77—+ n0kE— Lobby of the sub-arena on the third basement. 7 —7 Sub-arena.
Pilotis of the main arena. Falls is on the glass roof.
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A large-scale gymnasium was buried underground in a level,
nondescript environment near Osaka Bay and a 30-meter high
hill covered with greenery was created above the gymnasium.
This facility was built to accommodate the 1997 Namihaya
National Athletic Meet in 1997. Choosing a site in the city
proved difficult. In the end, Yahataya Park, adjoining Asashio
Station on the subway line, was selected. However, the gymna-
sium and the pool, which were to be built first, together had to
stay within a seven percent building coverage limit imposed on
facilities in the park. Consequently, the main arena, with a
capacity of 10,000 persons, the sub-arena, training room, judo
room, kendo room and other facilities, which have a total floor
area of 43,000 square meters, were placed underground. The
area is near the bay, and the water table is high. This made it
impossible to dig deeply. The solution was to create a 30-meter
high hill. Legally, the bulding area is only 500 square meters.

The difficult conditions imposed by the program made it
necessary to create a hill covered with greenery in the middle
of a level area, but the hill has turned out to have a very
favorable impact on the environment. The green hill, which
suddenly appeared out of nowhere, has generated a new, dis-
tinctive landscape and is used by local citizens as a place for
strolling and relaxing.

Visitors forget that the spaces are underground. A trough has
been created between the main arena and the sub-arena to
promote lighting and ventilation in the basement, and a sunken
garden lit by natural light can be viewed from the entrance
lobby and the lobbies of both arenas.

The main arena is 110 meters in diameter and 30 meters high.
The average depth of the earth covering the top of the main
arena is one meter, and the total weight of the earth cover is
70,000 tons. The roof supporting that weight is among the
largest circular prestressed concrete shell structures in the
world. After repeated experiments and simulations, measuring
instruments were installed in 754 places and changes in stress
were controlled by computer during construction.

Openings covered with membrane structures are located at
the tops of the main arena and the sub-arena. The opening over
the main arena has a diameter of 17 meters and that over the
sub-arena a diameter of 9 meters. These introduce light; there
are also openings for ventilation on their peripheries. The
tendency of the earth to maintain constant temperature creates
a cool-warm tube effect; this natural ventilation and the coo-
ling effect of water flowing over the glass on top of the entrance
keep the temperature inside the arena at 29 degrees C in
summer and 15 degrees C in winter. The backs of spectator
seats are equipped at the top with air nozzles which supply air
when the arena is being used. The angle of each air nozzle can
be changed to suit the individual. The environmentally friendly
mechanical system, which combines energy savings and the
capacity for individual control, is very advanced.

Covering a building with greenery is not unusual nowadays,
but it is unprecedented on this scale. Transforming a level park
into a green hill is quite effective from an environmental point
of view as well. Moreover, the creation of a new environment
through the integration of structure, mechanical systems and
landscape design is an achievement worthy of a BCS Prize.
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