BETHRYE Vol.37 A (199143 H) TR

RAFIRIE (BER) DA X MNOBEREN & 3R TER A B

Buffeting Analysis and Model Experiment for a Long-Span
Cable-Stayed Bridge under Canti-Levered Erection

HeE A REES O BRE T BiRiEEe
By Hiroshi TANAKA, Nobumichi YAMAMURA, Tohru FUJIWARA and Masahiro NANJOH

Three-dimensional buffeting response behavior of a long-span cable-stayed hridge
under canti-levered erection is examined by analysis and 1/65 scale full model
test. The analysis is an extension of previous works? =% with some modifica-
tions such as, e.g. the use of guasi-steady flutter derivatives to evaluate
aerodynamic damping and the use of Sears’ function for aerodynamic admittance to
vertical cross-wind turbulence. The results obtained by analysis and model test
showed reasonable consistency and the safety of the bridge under erection has heen
confirmed.
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Table 1 Stiffness, mass and moment of inertia Table2 Drag, lift and moment coefficients
(Prototype vs. model) of girders (a=0°)
(n="65)
) ’ 3-Dimensional model Main Span (Steel-Girder) Side Span (P.C.-Girder)
Prototype bridge Ratio 7 F @ % B @
E-ls | 1.874~3209X 107t m?) 17013 | 16963 (igfem?) brag | Co 0.70648 0.57813
| Eely |94.84~109.9X107(tfem?) {J1/n" 850.65 851.01 (kgf-m?) dCh»/da 0.27425 209668
Main girder | . . B
(Main span) - GeJ | 0.937~2.812Xx107(tf+m?) 9.0753 89235 (kgf-m?) Lif cL —-0.14595 —0.04090
10.631~22541 (t/m) | 1/n?|2520~53.40 | 25.20~53.40 (g/cm)
" " " o dCi/da 5.83305 6.61133
Iy |455.2~6677  (tem) | 1/n'|2550~3.741 | 2430~3570 (kg-cm)
-l | 5.189~6.550X 107(tf+m?) 1 703 | 41145 (kgfem?) Moment Cu 0.04630 0.05067
E-ly | 2425~515.3X107(tt-m?) [(1/n? 27519 27675 (kgf-m?) dCy/de 1.31394 1.56214
Main girder | ;| B9TI~3.053 X 107 (tf+m) J G273 | 6674 (kgf-md)
(Side span)
w | 43822~16868 (t/m) | 1/n?{1037~393.2 | 103.7~399.2 (g/cm)
Iy [ 15008~26840 (t'm) | 1/n'|B408~1504 | 8020~1435 (kg-cm)
Cables E-A | 1.162~1855X 10" (tf) i 1/n'|  423~675 ‘ 422~660 (xgf)
Co CL Cy Cp C.L Cn
3.eui{ 1,00 0.200 3,00 T 1.00 ©0.200
2.70 2,704 0.90 0.180
2.40 2,40+ 0.80 0,160
2.10 2,104 0.76 0,140

RTTACK-ANGLE (DEG)

ATTACK-ANGLE (DEG)

1 0.20 -0.040
--0.30 -0.060
~1.20 4+ -0.40 -0.080
~1.,50 4--0.50 -0.100
~1,80 +-0.60 -0.120
-2.10 +-0.70 -0.140
-2.40 + -0.680 -0,160
~2.70 4+ -0.90 -0.180 ~2.70 4+ -0.90 -0.180
-3.00 +-1.00 -0.200 -3.00 +-1.00 -0.200
Cp €. Cy Cp C. Cu
(A) MAIN SPAN (STEEL-GIRDER) (B) SIDE SPAN (P,C.-GIRDER)
Fig. 8 Drag, lift and moment coetficients
of girders
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