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Abstract

There have been frequent reports of roof failures or disengagement of roof cladding caused by strong wind
associated with typhoons in recent years. Damage to double-deck panels of factory roofs and public
gymnasiums are conspicuous cases. Once roof failure occurs during a tpyhoon, building contents and
facilities are in peril, often causing significant financial loss. For risk management, it is important to assess
the reliability of existing roof systems against wind-velocity increase stemming from future climate change and
unexpected wind-load increase associated with internal pressure increase through wall failure due to flying
debris. This paper examines the reliability of a low-rise building’s flat roof against strong wind. Wind
pressure distributions acting on the roof are measured by wind-tunnel experiments and their probabilistic
distributions are modeled. Then, the probabilistic distributions of a double-deck panel's strength is modeled
by tension load testing. Based on this strength model, the relation between a panel's fragility and wind
velocity magnitude is presented. Finally, the fragilities of different roof sections under given wind velocity
conditions are discussed along with both probabilistic distribution models of wind-loads and panel strength.
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Schematic of Double-Deck Panel
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Vertical Profiles of Experimental Inflows.
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Schematic of Wind-Tunnel Experimental Model.
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Distributions of Minimum Wind-Force Coefficients.
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Approximation of Exceedance Probability of Wind Forec Coefficients.
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Distribution of Exceedance Probability of
the AlJ Standard’s Wind-Force Coefficients.
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Fragility Curves of Double-Deck Panel Taps (Tension Loading)
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Wind Velocity in the Above Air vs. Fragility
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Wind Velocity in the Above Air vs. Accumulated Fragility
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