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Basic Study on Aerodynamic Damping in Large-Scale Cantilrvered Roof Structures Subjected to Unsteady Wind Loads
-Consideration of Parallel Frames Responding Independently-

) ORWpEAr ", HHEM, WET, BIED, AHLH
*Kohsuke Suetsugu , Naoya Miyasato , Akira Okada , Akira Oshiumi , Hirokazu Takahashi

Abstract: In large-scale cantilever roof structures, lightweight design makes wind loads dominant. When the structure

vibrates, unsteady aerodynamic forces arise, which may strongly affect its damping behavior. A previous study

analyzed aerodynamic damping using CFD, increasing the number of frames to study roof area effects. However, the

frames were modeled as one rigid body, while in reality each frame may respond independently. This paper models

the frames separately and, through CFD analysis with vibration amplitude and frame number as parameters, examines

their influence on acrodynamic damping.

1. [XC&HIC

RERBRE LESEZGT 2R FREERESE LT TH
FEEMAEE ) I, — IR EMESAEA ST
D, FHFHIBWCITEGTES KA & 725, RIS &L
D EEEMDIRENT D &, BRI OIREN Y S IRy 7%
RN THDIIEEFEZNIDMERT L. ZOIEEFER
INT K DZETRERT, AR RS ORI RO 48
RSB 52 HA[EEN S 5. b Z2HE
Z, BERUCIIAF RSO LT, CFDf#ENT 2 v
RIRH T L— DAL, BARMEEDNZE ORI KT
TREBIZOWTHE LTS, 2L, BB oRGC
AT 25 7 L—2ZzHlEE L, 120O[IKE LTHR->T
W5, L, EEPICBO TS T L—20MEBN IS
BT D568 206105.

PLEXY, Rty 27 L— 2035 % IZEE T
ELMEIET VIR LC, CFDfgFTZ W, 1ENE, ~
L— LB H T A—H L LTt &=17 9.

2. BHIRBICFDAZAT
2-1. BHRIREICFDAZATHIE

REClE, WHITDH7 L—LNENEIURNL LT
NVEVERCL, B HRIRE A L 7-CFDR#-T 21T 5. et
TF B A Fig l\RT. 17 L—A0%, BkhHLES
40m, AHIE10mD A % VT LR A2 FE L7-fE R R
15007V CTh b, HEEREIX1.0%E L, BEROEE
ZHE LT, MG EREU RS SR/ i, AR
B FEs 7 & T X B < B b v E LCERE L
7o a7 A—21%, BIROAE, WHREEA, 7
L—2E L, BIROFES, BRARLEBRH O
2 r—A L L, FEERfAE, 17100, 1/50, 1/33, 1125, 12000

(b) Model condition (1 frame)

Roof ®: Center of rotation T 0.08 [m]
- - Span L2 0.02 [m]
mi\_Mass point 1 Mass point 2 _~m: L=Li+L» 0.1 [m]
=| |Height h 0.02 [m]
i Rotating Spring Brca;ith B 0.02 [m]
Y Roo
X thickness t 0.0003 [m]
| Li : L L | G G [0.0001 [m]
(a) Model section Mass point 1 mi 1.56 [kg]
Mass point 2 m2 0.36 [kg]
Roof area| Width| Mass|Natural period Structural rigidity Structural damping
[%] [m] | [kg] [s] coefficient[N * m/rad] coefficient[N-m*s/rad]
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T—>X 1) Initial Angle [section] T—>)( 2) Number of Frames [plan]
1) Initial Angle 8o/L [rad] : 2) Number of Frames :
1/100, 1/50, 1/33, 1/25, 1/20 3,5

(c) Analysis Parameter (5frame,Structual damping 1.0%)

Figure 1 Outline of analysis model (S=1/500)
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Figure 2 Outline of CFD analysis
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Figure 3 Time history waveform of tip displacement
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Figure 4 Damping Ratio-Initial Angle Relation
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Figure 5 Pressure Distribution on the Roof (Plan)
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