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Effective Static Wind Load for Clips of
Standing Seam Roof System

JING Xiaokun, LI Yuangi
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract; Detachment failure of clips from roof panels of
standing seam roof system is a typical and often-happened
phenomenon in practice. A calculation method of effective
wind loaded area for the clips under wind load is proposed
considering the actual wind loaded area and the spatial
correlation of fluctuating wind pressure on the roof surface.
Based on wind load time series obtained from the synchronous
multi-pressure measurement on a rigid gable roof model, the
finite element model for standing seam roof system
considering wind load path in the roof system is established.
By using a magnification coefficient in comparison with the
widely-used tributary area, the concept of effective wind
loaded area is introduced to estimate the effective static wind
load for the clips. It is shown that the wind-induced forces for
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clips obtained from the proposed calculation method using the
magnification coefficient can envelope the extreme values
from dynamic time history analysis, and the expression of the
method is very simple, which will be convenient in practical
use.

Key words: clips of standing seam roof system; effective
wind loaded area; wind load path; time history analysis;

effective static wind load
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Fig.1 Wind-induced damage of standing

seam roof system
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Fig.2 Rigid model and layout of pressure taps
on gable roof (unit;mm)
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Fig.3 Mean wind pressure coefficient distribution
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Fig.4 Fluctuating wind pressure coefficient
distribution on gable roof
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Fig.5 FE model for standing seam roof system

considering actual wind load path
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Fig.6 The number and zone of shape coefficients
for the clips
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Fig.7 The influence surface for the clips
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Tab.1 Effective wind loaded area based on theoretical analysis and tributary area for typical clips

SR e A/m? 0"R1ig 45" A1 90 AR

p-3:re:) ° A./m? Ac/Ac A./m? Ac/A. A./m? Ao/As AJA BKME

1 0.15/cos 10° 0.28 1.84 0. 30 1. 96 0. 29 1.91 1.96

P 2 0. 30/cos 10° 0.53 1.73 0.58 1.91 0. 56 1.85 1.91

47 0.30/cos 10° 0.56 1. 85 0. 60 1.95 0. 59 1.94 1.95

48 0.60/cos 10° 1.15 1. 89 1.13 1. 86 1.17 1.93 1.93

23 0.30/cos 10° 0.70 2.31 0.73 2. 40 0. 69 2. 28 2. 40

69  0.60/cos 10° 1.19 1. 96 1. 44 2. 36 1.35 2.21 2. 36

93 0.30/cos 10° 0.70 2.31 0.71 2.32 0.74 2. 44 2.44

94  0.60/cos 10° 1.35 2.22 1.31 2.15 1. 39 2. 28 2.28

139 0.30/cos 10° 0.75 2.47 0. 76 2.48 0.75 2. 45 2.48

magx 140 o 60/cos 10° 1.45 2.37 1.35 2.22 1. 44 2. 36 2.37

185 0.30/cos 10° 0.71 2.34 0.74 2. 42 0.73 2. 40 2.42

186 0.60/cos 10° 1.38 2.27 1. 45 2. 39 1.41 2.32 2.39

231 0.30/cos 10° 0.71 2.34 0. 67 2.19 0.73 2. 40 2. 40

232 0.60/cos 10° 1.39 2.28 1. 30 2.13 1. 43 2. 35 2.35

277 0.15/cos 10° 0.31 2.03 0. 31 2.04 0. 37 2. 44 2.44

278  0.30/cos 10° 0.61 1. 99 0.58 1. 90 0.74 2.41 2.41

115 0.60/cos 10° 1.81 2.97 1.76 2. 88 1.73 2. 84 2.97

161 0.60/cos 10° 1.80 2. 95 1.74 2. 86 1. 63 2. 68 2.95

HEK 207 0.60/cos 10° 1.75 2. 87 1.61 2. 65 1. 64 2. 69 2.87

253 0.60/cos 10° 1.77 2. 90 1. 67 2.74 1. 65 2.70 2.90

299 0.30/cos 10° 0. 86 2. 82 0.75 2. 46 0. 64 2.12 2.82
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Tab.2 Effective wind loaded area based on time history analysis and tributary area for typical clips

WHEE g A2 ORI 45" A1 90"l AR
p-3:re:) ° A./m? Ac/Ac A./m? Ac/A. A./m? Ao/As Ac/Ac BokAl
1 0.15/cos 10° 0.27 1.76 0. 27 1.77 0.28 1.84 1.84
o 2 0. 30/cos 10° 0.52 1. 70 0.52 1.70 0.55 1.80 1.80
47 0. 30/cos 10° 0.55 1. 80 0.55 1. 80 0.53 1.73 1.80
48 0.60/cos 10° 1.11 1.83 1.07 1.76 1.07 1.76 1.83
23 0.30/cos 10° 0.68 2.22 0.61 2.02 0. 60 1.97 2.22
69  0.60/cos 10° 1.36 2. 24 1.05 1.72 1.04 171 2.24
93 0. 30/cos 10° 0. 65 2.15 0.70 2. 29 0.63 2. 08 2.29
94 0.60/cos 10° 1.33 2.18 1.28 2.10 1.18 1.93 2.18
139 0.30/cos 10° 0.56 1.84 0. 64 2.10 0.57 1.88 2.10
masx 140 o 60/cos 10° 1.16 1. 90 1.34 2.20 1.16 1. 90 2.20
185  0.30/cos 10° 0. 60 1. 96 0. 65 2.13 0.61 2.02 2.13
186 0.60/cos 10° 1.13 1.86 1.28 2.11 1.20 1.97 2.11
231 0. 30/cos 10° 0.53 1.75 0. 64 2.10 0. 69 2. 25 2.25
232 0.60/cos 10° 1.03 1. 69 1.23 2.02 1.32 2.17 2.17
277 0.15/cos 10° 0.28 1. 87 0. 30 1. 97 0. 30 1. 95 1.97
278 0. 30/cos 10° 0.63 2. 05 0. 57 1. 87 0. 61 2. 00 2.05
115 0.60/cos 10° 1.69 2.78 1.29 2.12 121 1.98 2.78
161 0.60/cos 10° 1.52 2.49 1.17 1.93 1.24 2.03 2.49
HEX 207 0.60/cos 10° 1.34 2.26 1.31 2.16 1.35 2.21 2.26
253 0. 60/cos 10° 1.43 2. 35 1. 27 2. 09 1.41 2. 31 2.35
299 0.30/cos 10° 0.76 2. 48 0.52 1.72 0. 70 2.29 2.48
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Fig.8 Comparison of wind-induced force for the clips
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