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Nonlinear dynamic regponse of the tendon

XU Warrhai ,ZBENG Xiao-hui WU Ying-xiang
(Inditute of Mechanics, Chinese Academy o Stiences, Beijing 100080 ,China)

Abgract : The tendon is nodeled as a nonlinear beam undergoing coupled irrline and axid motion, congdering the efect excited by the Ten-
don Leg Aaform (TLP). The Glerkinl s method and the nodes superpostion principle are inplemented. Invedigated in this paper isthe in-
fluence of the bending giffness and nonlinear coupled efect when the lengthrto-diameter is different , in order to obtain a Snple tendon nodel
in actud goplication.
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Tab. 1 Physical data for example sructuresfor case sudy
Modd | Modd 11
Lengh/ m 415 1415
Tencon densty/ (kg- m™ %) 7 800 7 800
Yound s noduus’ (N-m” ?) 2.04 x 101" 2.04 x 104
Inner diameter/ m 0.346 4 0.84
Outer diameter/ m 0.8 0.9
Added mass codficient 1.0 1.0
Drag codfficient 1.0 1.0
Excitation period/ s 15 15
Top tenson/ N 3.462 x 10 3.462 x 10’
Ratform heave anplitude/ m 0.1 0.1
Raform surge anplitude/ m 5.0 5.0
Lengh-to-diameter ratio 519 1572
Glerkin 2 , 2(a) (o)
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Fg. 2 The node time higory in inrline direction a the midde of the tendon
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Fg. 3 The dfect o bending diffness

(a)L/D=519

(b)L/D=1572

(a)L/D=519

100 120 140 160 180
A /s

200

ar ' ' L[ IEREEE|

LA S

(b)L/D=1572

A /s

4
Fg. 4 Theirfluence of ronlinear cowpled efects




16 26

[1]
[2]

[3]

[4]

[5]

(6]

[7]

[8]

1) Gllerkin ,
2) (L/ D) : '
3) (L/ D) , , Euler-Bernoulli

Pad M H, Seyed Fb. Review o flexible riser modding and analyss techniques[J]. Engineering Sructure, 1995, 17(4) :293 - 304.
Han SM, Benaroya H. Nonlinear coupled transverse and axid vibration of a conpliant structure 1: formulation and free vibration[J].
J Sund Vib, 2000 ,237(5) :837 - 73.

Han SM, Benaroya H. Nonlinear coupled transverse and axid vibration of a conpliant structure 2: forced vibration[J]. J Sund Vib,
2000 ,237(5) :874 - 99.

SM Han, H Benaroya. Gonparion o linear and nonlinear regponses o a conrpliant tower to random wave forces[J]. Cheos, Solitons
and Franctas, 2002, 14(2) :269 - 291.

Yigt A’ S, Chrigdforou A P. Goupled axid and transverse vibrations of oil well drillgrings[J]. Journd of Sund and Vibration, 1996 ,
195(4) :617 - 27.

Pae M H, Park H I. Gomhined axid and laterd regponses of tensoned buoyant plaform tethers[J]. Engneering Sructure, 1995 ,17:
687 - 95.

Park H I, Jung D H. A finite dement method for dynamic andyss o long dender marine gructures under combined parametric and
forcing excitetions[J]. Ocean Eng, 2002, 29:1313 - 25.

R ADREZIN. The ronlinear dochadic dynamicsd tenson legplaforms[D]. Ph.D. Thess Rutgers, the Sate Universty of New Jersey ,
1997.



