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OUT-OF-PLANE VIBRATIONS OF SUSPENDED CABLES UNDER INPLANE FORCING
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It is known that out-of-plane vibrations of suspended cables are observed under

inplane forcing, This fact is caused by the geometrical nonlinearity of cables, Single-

degree-of-freedom approach for this problem was used in the preceding work, In the

present work, out-of-plane vibrations of cables are studied by using multiple-degree-of-

freedom approach because cables are continuous system_ Nonlinear inplane responses and

corresponding out-of-plane vibrations are analyzed by the harmonic balance method, Un-

stable regions where out-of-plane vibrations occur are obtained, The results of

numerical examples show that unstable regions of out-of-plane vibrations whose modal

shapes are similar to those of inplane modal shapes are wide and that simple parametric

resonances are signficant compared with combination resonances,
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Fig.1 Construction of unstable regions,

5. =7 NLOEAFRRTEE

Fig.2 5 L U 3 ICAKESr — 7w (k=30,7y=0.1) DEN
XD & CFAPRIR OB G OEAFERISE SEHR
REHEB AR Y. KPS O TN D O NRM RS
Bzt 5550 1 RIEE MR oot Uz iigs)

357

¥ T, s — 7 vomgld CHRmEOSE),

H UL 3/10 5 (FERFMBOBE) 1ob 3 2%
A8 I TEIGUE U IRER A T©H 5. RFoE
BUFE O ERE D L & TOMND & ERAEOHENIER
A& %, EBEEN N &SRO EANERIEILE %
EbUIbDTHDH., ICEMB O L (£12a0m) D
e, B IREESRE L ONBERT LOT,
FHRENOIEE S RRES (FRLZV) RIBTH 5.
AROERD L ORI LELRBTH S, 85, I8E
BRI AT U 72305 of 18, S n KREIO j i (J=10
Ba XA, j220848 BRE) BRSBTS
ZEEEBEKT L.

PEOLRE S TRERBIGED S & ICET 2R
FHBARPORRETH S, AL 0ORREHEM L
ROPEEFRICHIG L, AT ORHRIBIRE S IHIRD
REFERHICHET 5. FLEFRITR U RS 20/
S § RIBE O B IR | BB ORI ER 2R
4. 1, B (ool RHA LR E G IRIRE DR
SGHEBEO [ BEHORLERKERT.

Fig. 2 OEMNEFRIME DB EITIE, 7—7T D 2B
S U3 ROIEBEEANICE LTS3 52012, R(9)D
[DIFTRI AT ARTCEFME RSN, OB, F
B EOBMOREEREESEEST S, KFPTr—7VO%E
OREESHIFIC >N T, AIMEBIES -G L <
- E RO E DA DBTELET S, IO LS I
REEAROE SEMIRO S HEE IR E D BIEV.
BRI =35 f1Tic 49 2 3 IRIRE) O &I AR TE SHE
(W) DEBELIENWENWLE, COEEDT— 7T LOHEINGE
BEIGE (o) & AR ERE) (o)) DIREIZ L &
TV5Y, REEBHEOENEOEEBHM A OERE

IS

" Combination
3 _v/ resonance
pe
o [ (B) Type(d)
5 -

0.005 }—

qi:inglane ! !

0:out~of~plane
(wggion) /2

Fig. 2 Unstable regions of out-of-plane vibrations of a cable with =30,y =0.1 and

§=0" under symmetric forcing.
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Fig. 3 Unstable regions of out-of-plane vibrations of a cable with £=30,7=0.1 and

#=0° under anti-symmetric forcing.
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