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Abstract: [Purposes] Standing seam roof system is widely used in all kinds of large-scale public
building, a full understanding of the wind resistance of roof system and its degree of damage under the
action of different wind load levels for improving the safety and durability of the structure is of great
significance. [Methods] Taking the T4 terminal building of Urumqi Airport as engineering back-
ground, the wind resistance performance of the standing seam roof system was studied by carrying out
wind uplift tests. According to the wind uplift test, the mechanical model of the standing seam roof

system was established to analyze the wind uncovering failure process. The regression analysis method
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was introduced to analyze the wind disaster vulnerability of the roof system. [Results] The results

show that the spacing of fixed supports and the presence or absence of anti-wind clips are important pa-

rameters affecting the wind resistance of the roof system. The addition of anti-wind clips can greatly

improve the wind bearing capacity of the roof system. Specifically, compared with the roof without an-

ti-wind clips, the roof bearing capacity of the roof with anti-wind clips is increased by 44.83%. The

vulnerability curves of the roof system of the terminal building can well reflect the damage state,

which is light damage, moderate damage, severe damage, and complete damage, corresponding to

the load bearing gradings for 0—0.4, 0.4—0.7, 0.7—0.9, and greater than 0.9, respectively. This

work can provide references for the standing seam roof system engineering design and practice.

Keywords : terminal building; standing seam roof system; wind uplift test; regression analysis;

vulnerability analysis
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Fig. 1 Aerial view of the terminal building
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Fig.2 Schematic diagram of standing seam metal roof system
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Fig. 3 Wind tunnel test model of terminal building
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Table 1 Parameters of specimens
e
TZ-1 1 000 b 7.73 —4.9
TZ-2 900 ¥ 7.73 —4.9
TZ-3 750 H 7.73 —5.9
TZ-4 750 H 3.16 —5.9
TZ-5 600 H 7.73 —8.8
TZ-6 600 el 3.16 —8.8
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Table 2 Failure conditions of specimens

WA IR Y IR M2/ kPa
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TZ-2 M n e R —5.9
TZ-3 7 2R —8.4
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Jei 45 0 B T 2R AE LA 0. 7 kPa A Ry TR 1 B B E 47 1
fnLAEm 6.3 kPa i KAy B, 2 K J7i5 3] 5. 8 kPa
B 22 T A T S AR A A R AR R A I
I 25 o R T BT IR AN 1 4 T

B4 RETZ- 1B F TR
Fig.4 Failure phenomenon of specimen TZ-1
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Fig.5 Finite element model
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Fig.6 Load and boundary conditions
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Fig.7 Finite element simulation result
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Table 3 Simulation conditions

TR . BRI GEEE /T S A/
mm mm
1 0.9 420 1000
2 1.0 420 1000
3 0.8 420 750
4 0.8 420 600
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Fig.8 Displacements of the large ear edge of roofs with

different wind pressure gradients
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Fig.9 Roof system damage classifications
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Table 4 Roof system damage degree classifications
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Table 5 Ratios of failure parameters of roof system under
different failure levels
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0.03 0.10 042 0.72 1.14 146 1.77 1.88 2.50
0.01 0.02 0.60 1.07 1.43 1.55 2.50 2.62 2.50
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Fig. 10 Linear regression analyses of different damage levels
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Fig. 11 Vulnerability curves of roof system
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