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On Fundamental Equations of a Stiffened Suspension Bridge

Considering Coupled Deformations

(Part I Static Small Deflection Problem)
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A set of fundamental equations of a stiffened suspension bridge is derived with the aid

of the variational principle within static small deflection theory. Because of complexity in

structural conjunctions and mutual reactions of individual members, i. e., stiffened girder,

cables and hangers, the fundamental equations are the coupled nonlinear form of expressions,

which is caused from the horizontal component Hp of the cable tension produced by live

load.

As numerical examples, the results are applied to the analysis of a suspension bridge

subjected to the static wind forces. Convergence of the present solution, comparison with

the previous solution, the effect of the horizontal cable tension Hp and the effect of

angles of attack are reported.
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Fig. 1 Geometry of a symmetrical three-span suspension bridge with simply supported stiffened

girder
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Fig. 6 Torsional angles ¢ of the stiffened truss

Fig. 6 ICHflifoaLhf ¢ 2RT. RIZBNT
—EBEEIIA S E L TH O ADER L B AOEN
AR, ~vH—-OERAE 0 Ik ARNFOER
wr OKFRSF DFRIHTICRED 28— 2 v b we (a—e)d
BT B e IcERiFRAOTEIChA U NELT 5.
chicHL TEHE—~ 2V P RIEDHEEZ S DIHIC
R E EoFMichizE 5. 30NEEEL R
BORLNARNY T —OEIBELNIDICKETRR
Bl 0 AWNDHRTREA, ~AYH-—EN KRSV
RT3 e — AV P OESAREL, Lidi-TE
ORUNEET S, LikhB-TRAL DA 2 >OH%
HOERENB, 11k, RUUAKKLTE Y —7
OKTFRIOFEINEEM L D /N& L, Fher—

TN DRI & B TG BRI DEES/NE W
T EMDhng.

(3) BoMZ HOEE

Fig. 4 © X D I REOZEKIMMOm I HEE Cp i
BIE—ETHBH, HBHEKR CL L EhE—AV T
B Cr IZRONZ ML X > TEMT S &8
3. FEBOWZ M o OFAL £4° LINICBT 5 H
BOZEIE Wit ic > Tk~ 5, Fig. 7 1IGHA

v ootruss a =(°

_____ v cable

0

0.0 0.1 02 03 04 05 06 07 0.8 0,9?1.0
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Fig. 11 'Torsional angles ¢ of the stiffened truss

@ =4°
1 a=—4" ____.. h / —
- - —_a° T~o M e =0
o e

0.1 e T 0.6 0.7 0.8
0 0,277 0.3 0.4 0.5 e -~ 0.9 1.0

. e ' Ay
i o v el
Ti . (a) i (b)

X10% tm

Fig. 12 Torsional moment T of the stiffened
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