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Experimental investigation on the mathematical models of wind
load spectrum for triangular lattice mast

Sun Yuan, Zhan Guanyuan
(College of Civil Engineering, Tongji University, Shanghai 200092, P. R. China)

Abstract: High frequency force balance test was conducted on triangular lattice mast and the along-wind,
across-wind and torsional wind load spectra and mean force coefficients were obtained. The mathematical
model based on the wind velocity function was used for the curve fitting of the along-wind load spectra and
the applicability of the empirical formula in different flow fields was verified. Mathematical model consisted
of turbulence and wake excitation was established for the across-wind load and torsional wind load
according to the characteristics of the test spectra. Fitting results of least square method showed that the
mathematical models were in good agreement with the test results. The contribution of turbulence
excitation was dominant in across-wind load and the proportion of wake excitation was only 10% when the
turbulent intensity was 15%. In torsional wind load the contribution of wake excitation increased obviously
and accounted for about 40%.
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Fig. 1 Wind tunnel test model
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Fig. 2 Reference system and wind direction
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Table 1 Main characteristics of turbulent flow

W U/(me«s™h) L./ % L/ %
Eiy 8.79 15.37 13.40
EWiY 2 10.23 7.51 6.61
BT 10. 50 0. 42 0.37




110

EARAERE TR IR

% 38 %

10,/

fS,.(Nla?

102

10°! 10°
L: fIU

Ca) DG Bk 3t XU 7%

1072 s .
107 10°
L: fIlU

(b)) ARk K i

He oo FEA (% —— Karmani¥

B3 BkEhXE
Fig. 3 Spectra of turbulent flow
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Fig.4 Power spectra of force coefficients
for different wind directions
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Fig.5 Power spectra of drag coefficient
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Table 2 Fitting parameters of along-wind load spectra

M A B C D
LA 2.357 5.857 1.956 0. 656
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Fig. 6 Along-wind load spectra in turbulent flow 1
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Fig. 10 Across-wind load spectra in turbulent flowl
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Table 3 Fitting parameters of across-wind load spectra

i A B C D k A, @i 81 £
eIt 3.279  1.785  2.322 1.193  0.564  0.154  2.124  0.241 18.119
Eii 2 2.406  1.785  2.322  1.193  0.678  0.434  2.124  0.241 17.438
B % 1,192 1.785  2.322  1.193  0.829  0.786  2.124  0.241  17.592
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Table 4 Proportion of the two kinds of excitations in

across-wind load and Strouhal number
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Fig. 13 Torsional wind load spectra in turbulent flow 1
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Table S Fitting parameters of torsional wind load spectra

iR A B c D A, a1 81 i
EXiRB 5.177  2.847  1.401  1.082  1.443 ESiR7 1.122  2.614  0.077 14.433
EXi N 2.747  2.847  1.401  1.082  1.000 EXi R 2,144 2.614  0.077  17.000
WA 0.521  2.847  1.401  1.082  0.794 WY 3.161  2.614  0.077 17.516

R 6 A% Rk XU B R AR B 53 b AR Strouhal 2
Table 6 Proportion of the two kinds of excitations in

torsional wind load and Strouhal number
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