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Modeling and Parameters Analysis on In-plane
Free Vibration of Cable-stayed Beam
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Abstract; Based on the dynamic theory of taut string and Euler beam as well as the dynamic equilibrium

conditions at the joint of cable and beam, the in-plane free vibration theory of a cable-stayed beam was es-

tablished. The transfer matrix method and boundary conditions were considered to solve the eigenvalue

problem of the in-plane free vibration of a cable-stayed beam structure. Meanwhile, a finite element model

of the cable-stayed beam was also developed to verify the proposed theory and method. he predictions by

the proposed method match well with those of the finite element analysis. Finally, the parametric analysis

was conducted, which shows that the fundamental dynamic properties of the cable-stayed beam are im-

proved by replacing steel cables with CFRP cables.
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Fig.1 Reduced model of the cable-stayed beam
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T,, = sin (B.x.) Ty, = cos (Bx.) »

T,, = E.AB.cos (Bex) »

T,, =—E.AQsin (B.x.)sT;; = sin (§.x.) »
T;,, = cos (§.x.) Ty 3 = N.S.cos (8.x.) »
T,, =— Nd.sin (§.x.) . T55 = sin (Byx) »
Ts.6 cos (Byay) s Tss = EyABycos (Byay) s
Ts.s =— EyAyBysin (Byay) s Tr; = sin (8,a,) »
T, = cos (8yxy)»T79 = sinh (e,x,) »

T;..0 = cosh (eyay,) »

Ts, = [— Ey 1,6 — N, 8, cos(8,x3) »
Tss = LE 1,67 + Ny 18,sin(8y,x,) »
Tso = [EyIvet — Ny Jeycosh (eyxy) »

Ts.0o = [EyLel — N, Jeysinh(ey,) s

To; = Sucos (Spa,) s Tos =— Sysin (Sxy,) s
To,o = eycosh (epxy) s Ty10 = epsinh (gpxy,)
Ty = E L,6isin(5ya1)

Ti.s =— E L6t cos(Syxy,) »

Tw.o = EyLeisinh(eyxy) s

Tio.10 = EyLetsinh(eyxy,).



