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A Study on a Nonlinear Cable Finite Element
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AbstractJA geometrically nonlinear cable finite element is presented to use in the static or dynamic
modeling of offshore and onshore structures such as guyed tower, tension leg platform or mooring
buoy, submarine cable, cable-stayed bridge, suspension bridge, cable roof and so on. The cable finite
element is derived directly from the compatibility equations and flexibility matrix of elastic catenary
cable theory for the arbitary plane loading and geometry.

A general and virsatile computer program has been developed to perform the analyses of cable
member itself or cable guyed or suspened structures, in which Newmark-g method is used to obtain a
time domain solution and Newton-Raphson iteration method is used to solve the nonlinear system of
compatibility equations of cabie and algebraic static or dynamic equations at each time step. The results
from the static and dynamic analysis of a cable member by the computer program are summarized and

presented.

1. M £
Aol RS Agshe S TRERE o=
Els) (guyed tower), ®I4 o ZH-E (tension
leg platform), F-o& %-o| (mooring buoy) %
d)#] #Ao]& (submarine cable) So} glow, &4
FzE2X A& (cable stayed bridge), @43
(suspension bridge) % #|°]& F-= (cable roof)
Z°l it
olzfgt FxEEY w¢24a Y
ol H3

2o ¥ 9 HHes 53 P AEE

°©

N

3}

o
Sy

[
N

)

mol

Aot Irvine(1981)2 Lagrangian z#%&
of AF3FS e Aoy FAFE d4ddm,
Veletsos 2} Dabre(1983) & ZEA #Alol&-
e FEFUAAE frested FAlojge A
BA35k9ch, =3k, Triantafyllou(1984, 1985)2
Ao]Bol| w3 AHTH (asymptotic) HE T3l

*A g gt E 5333 (Department of Civil Eng., Seoul National University, Seoul 151-742, Korea)

*H ool X o] F
Co., Ltd,, Seoul 110, Korea)

93

FzME 24 (Structural Department, Offshore Plant Division, Hyundai Eng.,



94 Fed

Aol 8] AFHAE =53,

2 3 ZAsee] WAz tjgo el dFs W
Aol Boll 3l A=l sj4o] Fubd| o) F
. Leonard ¢} Recker(1972)+ 2- A4 -3}
Agaled Aol AH 9wl FH AsE
ouy Argyris 9} Sharpf(1972)+ #Alol&=}
sheka w|Aly HH S 4E Flske] Paldald
74713 dAol ARgsteich, =3k, Henghold o}
Russel (1976)2 Al 245 o|23lod AlojH Hxj
£ 435kl e, Gambhir 2} Batchelor(1977) =
Aolg HaAE ahdslr] Slsled 2-AA T4 F3t
245 AU

a2, ol4ellA A uie} Fo] 7|E AFE

o e
o, 150 L

>0

Lo

)
A
7]

Iy

& wHegt Aol B9 sl AFo] hytoln, o
40l whtlol @ Aol % ¥Alo] Al4e o 2
o ohde} Aol $A] Wao] hud Aol a4
Folxm, #x49l o] & Aold A a4x
AR Aol Al Ware s shdeldn we ek
2 3¢ dlopslt v EEHS 2 Ao

< Aol s o it il
BlAY Alols Fateas AT-Asnzd 2%
2o #8539 3 A4 oL oo
e & QE Budt ot olF e B A
& Aol olgozyre A Glold )
o hg wlAdY wHeld A A AHsi) 2
AABAE ol 8sld AWFAUE, AHFE
W A AR YRS fEsiderd, £ A
4 220 olgalol Aol2el AHAE o A

Fig. 1. Global and local coordinate system of cable ele-
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