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Dynamic Stability of a Cable with a Movable End

by

Kazuo TAKAHASHI*, Tomoyuki KAMATA**
and Susumu MATSUNO***

Dynamic stability of planar, linear response of a suspended cable driven by harmonic end-load are
presented. The equation of motion in present case reveals that the tangential end-loading creates

simultaneous parametric excitation and external loading for the transvers response. The basic equation is

solved by a Galerkin method in space co-ordinate and the Runge-Kutta-Gill method in time co-ordinate.

Response curves are shown for various sag-to-span ratios and damping constants. The results are com-

pared with the results obtained for fixed supports.
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Fig.1 Geometry of a cable subjected to harmonic
end-load.

RNEBID> 2, BREHEEERTHE, viiwic
EoTEbaINSE, LeB-T, EBERIT w OA
Linh,

ANEHBEL, RQEEBLLLRIC>VWT, X
KDA—H—OBEETHEAT LKL DRQKAD
I BRI S,

L(w)=m32—w— (H, +Htcost‘)a-2£

otz e 312
—K_ HcosQt= 0 (8)

SZHEDPBE S BREOEHB N LRI B —T VD
EHARERAGW, REBEREOE (B 218) &L7r—
TNOY FICEET AMEINOE (E3E) Path
%, 2% 0, RONIFEMKD Mathien HBATH5
2%, BIRNREOHED 3IEHITH I ERTEIR,

3. % &
() BEHSHERIAOEH

RODEE, KROERSEHIRET 5,

w=14 3 T, W,() (9)

T, T, RO, W,(x) BEREE
i IE T 5 FEFERAEL,

EROEEBEW, L LT, ZABBES>55—7
WVOBERESYZRAW5, Jhid, ROIKEWT H
=0 ¢ L-EEEEENTLDEONS, Thbb,

W, (x) =sin nT”x (m=1,2,3, < ) 10

RN &AL TRAUC Galerkin & #EM L
B L7k, MEBRENEERT 5L, KABBDL
N5,



=7 R 1 32 e /N S 79

Cable with movable support at one end

Cable with fixed supports

4

R\He+Hccoth e R _He
) , .
y £
Geometry ” X !
— i/ : /2 )
L
2
Stretching of the cable
g h=0 bt
h
Natural frequency n,=1.0, 2.0---:constant n, and W, depend on the
Natural vibration mode Wn=sinn—”x:constant sag-to-span ratio

Equation of motion

Non-homogeneous Mathieu equation

Coupled homogeneous Mathieu equations

Phenomena
(@ =2.0, 1.0--)

Forced vibration(@ =1.0)

Parametric excitation

Parametric excitation

@=20; o)

Fig.2 Dynamic properties of cables with movable support and fixed supports
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Table1 Natural frequencies of cables with movable
support at one end and fixed supports
7 :sag-to-span ratio
k:ratio of the wave propagation speeds

Cable with movable|Cable with fixed supports

4 supportatoneend | k=30 | k=45 | k=60
0.001 1.0000 1.0024 | 1.0053 | 1.0094
0.01 1.0000 1.2120 | 1.4294 | 1.6793
0.02 1.0000 1.6781 | 2.1858 | 2.5566
0.03 1.0000 2.1830 | 2.6556 | 2.7779
0.04 1.0000 2.5518 1 2.7773 | 2.8216
0.05 1.0000 2:7133 | 2.8144 | 2.8374
0.1 1.0000 2.8358 | 2.8505 | 2. 8550
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Fig.3 Amplitudes of a cable

with y=0.01, H,;=0.3 and h=0.005.
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Fig.4 Amplitudes of a cable
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Fig.5 Amplitudes of a cable with
y=0.02, H,=0.3 and h=0. 005.
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Fig.6 Amplitudes of a cable
with H;=0. 3 and h=0. 005.
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Fig.8 Amplitudes of a cable
with y=0.02 and H, =0.3.
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