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Development of Folded Plate for Arched Roof

Takefumi Nakako, Takayuki Nakahara, Takeyuki Yoshida

Synopsis :

A technology to construct folded plate arched roof of the minimum curvature of 150 meters has been developed, in collaboration
with Nihon Teppan Co., Ltd., by using Nihon Teppan's HK500 folded plate with large cross sectional height of 145 millimeters.

This new technology distributes the strain along the width of the strip to match the curvature of the arched roof with steel
plate. The bottom of the folded plate however was corrugated by a conventional curving process method.

To use this technology, a preforming machine based on the principle of the roller leveler was designed and developed. And the
conditions to obtain an arched roof with a good external appearance were examined. This examination yielded the following con-
clusions.

1) Developed preforming machine gives a sufficient prestrain (plastic elongation from 0.15 to 0.25%) to both edges of the strip.

2) The optimum prestrain at both edges of the strip is 0.18%. This is easily obtained by an intermeshing the rolls and adding

strip tension.

3) An arched roof with a 150 meter curvature can be successfully fabricated using these prestrain strips manufactured on a con-

ventional roll forming machine used for HK500 folded plate.

4) This technology is widely applicable to roof curvatulres from 150 to 224 meters and has been widely acclaimed by many

clients and contractors.
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Fig. 3 Geometric conditions in the case of applying folded-plate
to arched roof.
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Table 1 Relation between arch radius and the maximum longi-
tudinal membrane strain.

H (mm) R (m) @%g“
145 250 0058
145 200 0.072
145 150 0.097
145 100 0.145
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Fig.4 Appearance of the folded-plate with 145mm height
which is attached to the arched roof with curvature of
250m.
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Table 2 Cost of roofing
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Fig.5 Cross-sectional shape of the folded-plate examined.
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Fig. 6 Calculated cross directional distribution of the longitudi-
nal membrane strain caused by attaching the folded-
plate to arched roof.
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Fig. 7 Equipment used in the pre-forming process.
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Table 3 Mechanical properties of material used.
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Fig. 8 Relationship between the tension and the maximum lon-
gitudinal membrane strain.
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Fig.9 Cross directional distribution of longitudinal membrane
strain of materials used in the roll forming test.
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Fig.10 The conventional folded-plate forming machine used.
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Table 4 Result of roll forming test by using conventional machine.
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Fig.11 The testing mount for arched roof using foldet-plate.
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Table 5 Relation between arch radius and frame height.
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Fig.12 Appearance of the folded-plates on the test arched roof
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Fig.13 Wave generated in the folded-plate and its quantifica-
tion.
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Fig.14 Relation between arched roof radius R and magnitude of
the wave.
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Fig.15 Cross directional distribution of longitudinal membrane
strain of several types of steel sheet.
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Table 7 Details of the buildings in which the newly developed
arched roof were applied.
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Fig.16 Nagatanien Okayama factory.
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Fig.18 The multi-purpose open space building construction in
Fukuoka-cho Toyama.
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