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The Maintenance and Operation of Retractable Roof Structures
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(a) Daejeon World (b) Cheongdo
Cup Stadium

(c) Narae Dome

(Fig. 1) Application case of domestic
retractable roof structures
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(Table 1) Potential accidents and failures in
retractable roof structures”
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The release of the locking device

The travel and stop of the retractable roof

Part | Potential malfunctions and failures

The activation of the locking device

Falling from rail or cable, floating, brake
trouble, insufficient locking device, failure in
speed control, swinging, obstacle, fatigue of
mechanical unit, wearing, etc,

Overrunning or collision due to operating

failure,
. Power failure, electric leakage, disconnection,
Running
. ete,
unit

Failure of synchronization control, zigzag
running, falling object due to swinging,
Trouble of suspension rope, cut—off rope,
etc,

Improper running due to unequal settlement,
Loosening and falling of bolt due to vibration
during running,

Synchronization control . Difference in length
Control | of running between left and right,
Skew control : Left and right deviation,

Flapping of the roof membrane due to wind
during extension or retraction,

Contact with solid substances,

Derailment of a trolley,

Damage to membranes and cables due to
Roof | repeated folding,

surface | Stress concentration on the membrane due to
incorrect synchronous control,

Morphological change in the membrane due to
creep,

Insufficient re—pretensioning of membranes
and cables,

(Fig. 2) A series of procedures for the
operation of retractable roof":®
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(Table 2) Summary of a target buildings)

Target Span(m)/ Use

building | (Opening/Closing area)

Fukuoka | o) 114 x162 / (55%70) Sports
Dome facilities
Ocean 109% 300 / (109 x 206) Sports
Dome facilities
Arlake 125x136 / (74%136) Sports

Colosseum facilities

3.1 Fukuoka Dome"®"
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(a) Closed state

(b) Open state
(Fig. 3> Retractable roof of Fukuoka Dome
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(Table 3) Opening/Closing and operation
management of Fukuoka Dome

Classification Opening/Closing and
operation management
Wind Wind velocity become 10m/s or over,
retractable roof is as a rule closed,
When a snowfall is noticed or heavy snow
Snow is expected, retractable roof is as a rule
closed,
When a seismometer installed on the
traveling roadbed detects an earthquake
Earthquake .
of 50gal of over, control corresponding to
an earthquake is correctly performed,
Oveni
p,emng/ 20min,
Closing time
D f
egree o 63%
openness
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3.2 Ocean Dome

e

(a) Closed state (b) Open state

(Fig. 4) Retractable roof of Ocean Dome

(Table 4) Opening/Closing and operation
management of Ocean Dome

b oo,

(b) Open state

(a) Closed state
(Fig. b) Retractable roof of Ocean Dome
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(Table 5) Opening/Closing and operation
management of Ariake Colosseum

Opening/Closing and

Classification operation management

The opening and closing operations can
be controlled until the maximum instan—
Wind taneous wind speed reaches 20m/s, If the
speed exceeds this limit, retractable roof
remains stopped at the basic condition,

When a seismograph located at the control
room detects an acceleration greater than

Qassification Opening/Closing and
operation management
Wind To ensure the safety of the retractable
roof during storms, it is as a rule closed,
When a snowfall is noticed, retractable
Snow .
roof is as a rule closed,
While the seismometer is detecting an
earthquake, Retractable roof is as a rule
opened and closed,
Earthquak
arthquake In the event an earthquake is detected
during opening or closing, retractable roof
movement is automatically stopped,
Oven
p,emng/ 10min,
Closing time

3.3 Ariake Colosseum”®7

Earthquake
au that specified, retractable roof stops auto—
matically,
Oveni
pening/ | 4o oin,
Closing time
D f
egree o 68%
openness
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