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Analytical Study on Thermal Expansion Affecting Wind Bearing Capacity

of Folded Plate Roof
Hidekatsu Asai  Hiroyoshi Tokinoya

Abstract
Folded plate roofs are often used on steel structures. However, many of them have been damaged by strong
winds such as typhoon. Investigation of damaged roofs has shown that one factor in this damage is a reduction
in roof joint strength caused by cyclic heat expansion. This paper describes the effect of heat expansion of a
folded plate roof, particularly to the joints, through an analytical case study that has modeled a folded plate roof,
roof joints and purlins. The analytical results are as follows. 1) The heat expansion of a folded roof plate and
roof joints are affected by purlin deformation. Heat expansion at the edge of the purlin is much larger than at
the center. 2) If the heat expansion of a roof joint is regarded as free heat expansion, it can be very different
from the real heat expansion of the building. 3) If the stiffness of the roof joints or purlins is high, large axial

force can be induced in the folded roof plate.
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