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Analysis & comparison of wind-induced responses of sun-valley
structure of expo axis using frequency and time domain methods
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(1. State Key Laboratory for Disaster Reduction in Civil Engineering Tongji University Shanghai 200092 China;
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3. East China Architectural Design and Research Institute Co. Ltd Shanghai 200002 China)

Abstract: Based on wind pressure data from wind tunnel tests the wind-induced responses of sun-valley structure
of Expo Axis were calculated both in frequency domain and time one. Then the characteristics of the wind-induced
responses were analyzed. The RSM values the peak values and the power spectral density of some typical displacements
and element axial forces obtained with two different methods mentioned above were compared. The results indicated that
the RSM values computed in frequency domain are smaller than those in time domain ; the comparison of power spectral
density curves shows similar energy distributions; the most unfavorable condition is 225°wind direction.
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Fig. 1 Picture of Expo Axis and size of Number Six sun-valley
2 o
T) -3
( 2) ABS °
° 1/200 °

2

Fig. 2 Model for wind tunnel test and wind directions
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Fig.5 Mode shapes of structure
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Tab.1 Comparison of RSM values (225°wind direction)

(1) :C5(2)

)5 (3) :
Af=0.006 7 Hz

At=0.0726 s

D3.

Fl1

/mm( /%)
D3 D4 D5 D6
18.11 12.47 66.23 53.03
(-5.9) (-0.8) (-3.0) (-5.4)
19.26 12.58 68.29 56.08
(0.0) (0.0) (0.0) (0.0)
1 kN( /%)
F1 2 F3 F4
204.5 156.4 144.5 121.5
(-13.0) (-12.9) (-0.1) (-2.5)
235.1 179.7 144.7 124.7
(0.0) (0.0) (0.0) (0.0)
=( - )/

x 100
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Tab. 2 Comparison of peak values(225°wind direction)
/mm( /%)
D3 D4 D5 D6
-56.61 -44.2 226.2 185.5
(-4.9) (-0.2) (-2.2) (-4.0)
-59.54 -44.3 231.3 193.2
(0.0) (0.0) (0.0) (0.0)
/ kN( /%)
F1 F2 F3 F4
-818.0 643.1 571.8 378.6
(-8.5) (-8.3) (-0.1) (-2.1)
-894.3 701.1 572.2 386.6
(0.0) (0.0) (0.0) (0.0)
=( - )/
x 100
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Fig. 7 Ratio of resonant component energy to total energy
80F o m - bl « - 0
e 2 L ) -
E 60F & m « E6GOF &« m 200 : B¢ _
Ewf Ih, . £ =R . : T
& b D6 ) " = O n = L = s, - : b,
T 20r ‘ A0F . . 100
] e T T L = g- - = 3./
o ] S " = e . R o
| “ »20F - X | PR, S STRPEE SN
-40f = RS- e
60l g " ' ) -100} .. i ey
" " M i} 4 2
45 90 135 180 225 270 315 0 45 90 135 180 225 270 315 ) 45 9 ISSIISU 225 270 315
Pa e ) LI ) KU i)
- F1 250F o p 1000p o gy
e 4[)0|' : g — _ . g . g :
E . " . .
Ewm). v F4 P EZGO v F4 > 500b H 2
=- SN = = o s e M
= a 4 T - v . » 150F . H . : . 4
= Of . 4 = v - . . g or
= % ™ 1 v o . H =
0 » b o :t,_"-.‘ 100} ; * a H 0
=-200f : 2 # . .
- - = sof -500F ! " :
= r .
-400} . $ ’
TR 0 T e
) 45 90 |35‘ 180 225 270 315 0 45 90 135 180 225 270 315 0 45 90 135 180 225 270 315
Ui A ) U SR ) B FAC )

8

Fig. 8 Responses of typical nodes and elements as a function of wind direction
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