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A study of aerodynamic characteristics of a cable stayed bridge girder by 3D numerical simulation
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Aerodynamic characteristics of girder cross-section of a cable stayed bridge girder was investigated by the
three-dimensional computational fluid dynamics with LES turbulence model. Drag, lift and pitching
momemt were analyzed and compared with a wind tunnel test. Forced vibration was simulated in order to
investigate the aeroelastic behavior of the cross-section. The flutter derivatives were investigated and
compared with the experimental results on rectangular cross-sections.
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181 FEERTNEROFH

HEZDABIMRCNO - EHEES2E X -EA,
FEEESIAREIIUTOL S IcEHINS.

D(t)=pA,B0*(D,_ 24D, 2 +D,0+D, & (AL1)
"B "Bw % g

L(t)=npB’w? (Lz £+Lz =2 o+, _9_] (A12)
< B gy T N

2g

; 1 Al3
M(t)=:rpB‘w2(M ZiM, ZaM,04M, ﬂ) ( )
B ' Bw * " w

ZCT, z, O3TNTNMELN, RUNEN, 4,138
PEIHEVDDOREEEERT. Dy, Dy, » + ¢+ + ,
Mo, My \3HEEHEERNBETHD, THRAFD 2, 6
BENENEMRSERL, R TIRFNENLERFEMR
7, BEFRAEKRTERT. ZRIBRROTHORRTE
EFRD DS EHALD~AINILTOLSITEEINS.

45 4 : Ap A
() pPapl|[2 pPupPulrz
c.()|=22k| L, 1, ||Yl+2mr?| 1, 1, ||B
Cu (1) M, u, |2 M, M, |0
T i U R 'R
(A.1.4)
ZZIWZK=wB/UTHS.
Y, ELDS 1 BHEMREEZZ 5.
4, 4,
G, (¢) 204 2 Da (A.15)
C,(t)|=2K| L, |Z+22K*| L, %
Cy (1) M,, M,
REIIREIIREE R =z & KT &
A A
Co(t) D, anz,
C()|=2k2| 'L, |+| L, % © (A.1.6)
Cy(t) M, M,

Z T, MHRENLA 2 = ze™ DB, T80 B 2=z sinar &
REINBETBHE, RALODEFZ T

4, A “ (A7
C,(r) D D Pu ( )
C, ()| =27k %ﬂ L, |coswt+| L, |sinwt
CM (t) MZ, MZ.

L35, EEBEBIANFRIELOELE IR OERT
BEOT7—ULRBEGFS CETRETBEIENTES.
FLZE7-VIREREL, MRRBERIOAMOHL,
FTOT7—) IREHRKE T IERGZEREETNEN

Az, Bi, ot ©, A, B ETBE, ITORRN
RO,
. pe 4 p, %p, (A.1.8)
Ac, B, DA pTh
: pr ||COS@E 2%y coswt
A: B K =27K*~2| L, L, .
L] sinet B ’ sin wt
AZ‘,, Bé,,, Mz, ‘Mz,l
ZZiZ

A; = f Cp(t)coswredt,
A4t = j C, (t)coswrdt ,
A, = ICM (t)coswrdt,

B = [Cp(t)sinord:
B = [C, (f)sinwrtdt
B = f Cy (t)sinwrdt

Lo THEFRELINFREE 7 —) THEREOMIZE
UToEBRNRENMNS.
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42 B
D;, Dy, A,/DA,|D
Ly L, |[-———| 4, B, (A19)
M, M, ZnKZ;" AL B,

RUNIRICE T 2 EFELRAREBRAKIILT

4¢, B,
Dy, Dy | A,/D A,/D
Ly L, |= > AgL B (A.1.10)
M, M 27K 0y A8 BE
6, g, Cu Cu
ERD.

182 2 FERBRENFEHORILELCONT
FEEHEEKNORLECIIAMUEERETHVWLN

Rk (BT, REE D MERORRE BT,

KRB A—BEICk<AVSNS. RELHEI1TEE

HBXOEYFUTE—AYMIUTOXIITRINS.

F, =apB0’| L, (a2.1)

z z 6
—+L, —+L, 6+L, —
"= B Zy Bw /3 Blw)
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z
zRB
T, REFENTEREABIVE Yy F U FE—A MR
PThEoizkIN 5.

F, =7pB‘a’ (M

M, = +M,0+M, 9) (A22)
1 Ba) R (

@

FL = pUzb(kH;i+kH;—llg+k2H;8+sz: f_) (A23)
U U b

b6

.z . . .z A24
F, =pUzbz(kA1E+kA2?+k2A33+k2AAE) ( )

ZZWB=2BE LR k=bo/UTHD. MBBDREEDMH
WU TOBERN S 5.

H{ =4z, , Al =8aM,
Hy=8l,, A, =16aM,
Hy=8al,, Ay =16aM,
Hy=4al,, Ay =8aM,

(A2.5)
ZZTHHFEDIEEREIAFRICLEND.

(2005 €9 A 10 B=Ah)





