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Equivalent Static Wind Load on Light-weight
Steel Structure with Gabled Frames
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Abstract: The estimation of wind load on light-weight steel
structure with gabled frames in the current code doesn’ t
involve the spatial correlation of fluctuating wind load. The
distribution and magnitude of wind load on light-weight steel
structure with gabled frames are obtained with load response
correlation (LRC) method according to international wind load
codes and standards. Compared with the calculation results
based on the current code, the estimation of equivalent static
wind load on light-weight steel structure with gabled frames is
proposed. Based on wind load time series obtained from the
synchronous multi-pressure measurement on a rigid gable roof
building model, a finite element model for light-weight steel

structure with gabled frames is established. Calculation
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results show the wind load effects obtained by the proposed
estimation method are much closer to the extreme values of
dynamic time history analysis, and the expression is concise

and practicable.

Key words: light-weight steel structure with gabled frames;
time history analysis; load response correlation (LRC)

method; equivalent static wind load
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Fig.7 Comparison of the distribution of equivalent static wind load corresponding to selected wind load effects

determined by LRC method and CECS102 ;2002
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Tab.1 Comparison of the magnitude of equivalent static wind load corresponding to selected wind load effects

determined by LRC method and CECS102:2002 kN em™!?
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s #MME Na Ng Qa1 Qe Mg Mc HME  Na Nge Qa1 Qpz Mp Mc
Q 0. 87 1.27 0.79 1.26 1. 29 1. 44 1. 40 0. 87 1. 30 1. 39 1. 43 1. 32 1. 43 1. 46
q2 0. 87 1.53 0. 95 1. 36 1.29 1.51 1. 46 0. 87 1. 38 1.32 1. 46 1. 39 1. 50 1,45
g3 0. 87 1.35 —0.67 1.21 1,22 1. 24 1. 22 0. 87 1. 38 1.31 1.37 1.17 1,47 1,42
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qia —1.39 —0.85 —0.8 —0.8 —0,92 —0.92 —0.91 —2.25 —1,64 —1.68 —1,32 —1.76 —1,41 —1.54
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Tab.2 Methods of the basic wind velocities of codes of different countries and regions
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Tab.3 Wind load characteristic value of each code for steel structure with gabled frames
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Tab.4 Shape coefficients of each code for steel structure with gabled frames
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Tab.5 The magnitude and distribution of wind load on steel structure with

gabled frames from each code and the proposed method
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Tab.6 Comparison of wind load on steel structure with gabled frames and the proposed method

o (TR AR &k
S IRCEME SRS i I
LR i MM T Vg LT
AR RIS RIS R AR 1.7 e
* FEN R AR RRR0.7
e EEEELE  SERENET SRR T
RRRRR  ppxmm AR HAKBMIEREC0.7 Tl
IR # i s R

$ R U7 BT 20 B4 i A0 P 16 i O 3 ) XL AR
BRI AR UL 5, SR B R 7 -5 30 3 0 R A
ERI AN 8 Fzm. BARE A SCRE ISR
70 Xt 8RR L P XSS o7 B 4 30T 5t g B R W O AR

501

W
(=)
1

AL 131 XU BB i 78 g o A 1. S B i
i o [TaXRIZE ZE A AR I X, 25 HER B iR 42
1 AT P9 PN 0 R 8 K 1 W B A B0 I SR X
B AR P R .

1401

g
% a0f . gz a0f , 5 120r
Y e EIOO F
'R 301 _R 30r o .'% 80F
= =
g 20f . % 20f L % oor
5 = 40F
Riop o owfEAE o oMfERIE o SiIHAILE
= oA R commpA S 2 « ch A4
0 10 20 30 40 50 0 10 20 30 40 50 0 20 40 60 80 100 120 140
AN RARR I AAN BRI R I AN BB ) Rk T2 55N - m)
o FZEHY ST 4 RHER 1, b RISEBY ) AR H, ¢ RIZE5 56 4% (0

8 EILEYE RER ) R R H 89 KB R 5 Bh 7 B 2 0 R AR (X b

Fig.8 Comparison of wind load effects from the proposed equivalent static wind load and

extreme effects from dynamic time history analysis
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