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Effects of Doors and Windows System Failure
on Wind Fragility of Light Steel Roof
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Abstract ; The purpose of this paper is to study the influence of doors and windows system failure
of low-rise cold-formed thin-walled steel structure on the failure of roof system under wind load. A
two-story cold-formed thin-walled steel structure model is established,and the failure probability of
doors and windows with different wind pressure levels under the combined action of wind pressure
and flying objects is simulated by Monte Carlo method. Two kinds of door and window system
failure states are proposed. The wind-induced vulnerability curves of roof under different failure
states of door and window system are established by component-based vulnerability assessment
method. The results show that the wind pressure strength grade has a significant effect on the wind-
induced failure probability. The failure of windward doors and windows will reduce the nominal

WrFE B E7:2022 -03 -22

EE€WH: =0 BERE LM LR H (2018YFD1100404 ) ; H R A R Bl % % & & 550 H
(51738007 ) ; PLBHTT & AR BB BB A A S RF-RI3 H (RC220171)

TEE R 5k (1983—) | B #odz, it | 325 T T AR G5 B Ik O 255 T 9%



72 Tk B SOR S e AR (A R R SE R

%39 %

wind speed required for the roof to reach each limit failure state to varying degrees. It is concluded

that appropriately increasing the wind pressure level of doors and windows can effectively reduce

the probability of forming an uncovered opening on the windward wall surface, and avoid

premature damage to the roof caused by the sudden increase of indoor pressure. The wind

resistance performance and influence of external doors and windows should be reasonably

considered in the wind resistance design of the structure.

Key words: wind loads; low-rise cold-formed thin-wall steel structure; fragility ; wind-resistant

design
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Table 1 Nominal value of wind pressure coefficient

of enclosure system
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Table 2 Wind pressure performance classification of

building doors and windows kPa
pix P, pie’d P,
1 1.0<P,<1.5 6 3.5<P,<4.0
2 1.5<P, <2.0 7 4.0<P,<4.5
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4 2.5<P, <3.0 9 5.0<P,<5.5
5 3.0<P, <3.5
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Table 3  Statistical parameters for wind resistance

calculated of roof panel
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Fig.4 Finite element model of roof panel
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Table 4 Dimensions of doors and windows
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Fig.7 Wind-induced failure probability curve on

three level wind-resistant doors and windows
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Fig. 8 Wind-induced failure probability curve

on five level wind-resistant doors and windows
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Fig. 11 Wind induced damage fragility curve of

roof system under the first failure state

1.0

BRI/ %

20 30 4.0 5.0 6.0 7‘0 8.0 9‘0 160
2 XX/ (m-s™)
B 12 5 RIS T R RGN EWIA S 2
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roof system under the second failure state
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