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ABSTRACT

In this paper, the lifting analysis of a floating crane with a shipbuilding block is performed. Since

floating cranes are operated in ocean waves, six degree-of-freedom motions are considered in the

dynamic equations of motions of the floating crane and the block. The boom of the floating crane is

considered as an elastic body in the analysis, and is modeled as three dimensional beam based on

the finite element formulation. The hydrostatic and hydrodynamic forces by a regular wave are

considered as external forces.

By solving the equations

of motions numerically, the dynamic

responses of the floating crane and the block are simulated. The simulation results with different

wave directions are compared and the conditions which cause maximum responses are discussed.
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Fig. 2 Configuration of the multibody system for the
floating crane hull, boom, and block with the
kinematic constraints between the floating
crane hull and boom
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Table 1 Maximum value of the surge, roll, sway, pitch,
heave, and yaw motions of the floating crane
under the following, quartering, and beam sea

conditions

Following sea | Quartering sea | Beam sea

Surge(m) 0.25 0.19 0.03

Sway(m) 0 0.1 0.14

Heave(m) 0.8 0.8 0.8

Roll(°) 0 0.2 0.3

Pitch(°) 1.25 0.8 0

Yaw(°) 0 0.06 0.1
Table 2 Maximum value of the surge, roll, sway,

pitch, heave, and yaw motions of the block
under the following, quartering, and beam
sea conditions

Following sea | Quartering sea | Beam sea
Surge(m) 1.4 0.9 0.1
Sway(m) 0 0.14 0.2
Heave(m) 3 2.5 1
Roll(°) 0 0.29 0.4
Pitch(®) 3 22 0.1
Yaw(°) 0 0.4 0.6

A o AA depdth A
Z&ol ¢ 3m=z 7P A
$ol= o 1m=Z et 3

Abake}l Elatel A= FARH
, B ) Hojgh V1o w of
o] yehdt. FEas Avad
wf o oF 3°= veh, s Al dFew
= = %—“%%94 TE87t dAss A
An) Apstel glatel 7k
o] Z5-7F Hdigk 7

3y
(e} 2~
AE = F Uk

L oo
T
T

o

O@)«
N
A[‘ WQEW
Eonﬂﬁﬁ
fdx

[\S]
(9]
X
ol
o
ru
ﬁ’-?i o2

oA

Noooh o

) 29

54 AFS wlwsiglm, Avlsl o% AF Fa
% 5090 A%l 13 A et AL B
St ol BAAE T 3E oA 59
o £EEdol] FA fARS P, o] =F
54

o] A4+ a) WA HF) b) FHHEATA
FEEEAEESAE SM-11THA] “FF A
ANAFAA 715 2 s AEdolds A HES
A 7k JPN(Virtal) B3 A28 mEl Lz
(Architecture) A7 ¢) Algdist s GA|2=E]F3}
A4 d) AM2didtul BK 21 3|47 FEAN
9 f) ke S A H(KRF-2008-314-D00494)©] A

As wrol AFEASS WelH, oldl FA=HuUrh

o,

F

i

y =
g1 F

rak

(1) Al-Sweiti, Y. and Softker, D., 2007, “Cargo

ZASHNSBEI=E&/A20 3 A 8=F, 201043/759



Hl—%m.

=

Pendulation Suppression of Ship Cranes With Elastic
Booms,” Mathematical and Computer Modelling of
Dynamical Systems, Vol. 13, No. 6, pp. 503~529.

(2) Ren, H.,, Wang, X., Hu, Y. and Li, C., 2008,
“Dynamic Moored
Crane-ship with a Flexible Journal of

Response  Analysis of a
Boom,”
Zhejiang University ScienceA, Vol. 9, No. 1, pp.
29~31.

(3) Park, K. P., Cha, J. H. and Lee, K. Y., 2010,
“Analysis of Dynamic Response of a Floating Crane
and a Cargo with Elastic Booms Based on Flexible
Multibody System Dynamics,” Journal of the Society
of Naval Architects of Korea, Vol. 47, No. 1, pp.
47~57.

(4) Park, K. P., Cha, J. H. and Lee, K. Y., 2009,
“Automation of 3 Dimensional Beam Modeling based
on Finite Element Formulation for Elastic Boom of a

Floating Crane,” Proceeding of Korean Society of

CAD/CAM Engineers, pp. 79~85.

(5) Seo, J. H, Jung, 1. H.,, Han, H. S. and Park,
T. W., 2004, “Dynamic Analysis of a Very Flexible
Cable
Transactions of the Korean Society for Noise and
Vibration Engineering, Vol. 14, No. 2, pp. 150~156.

(6) Shabana, A. A., 2005, Dynamics of Multibody
Systems, Thirdedition, Cambridge University Press.

(7) Przemieniechi, J. S., 1968, Theory of Matrix
Structural Analysis, McGraw-Hill, New York.

(8) Cummins, W. E., 1962, “The Impulse Response
Function and Ship Motions,” Schiffstechnik, Vol. 9,
pp. 101~109.

(9) Cha, J. H., Park, K. P. and Lee, K. Y., 2010,

“Numerical Analysis for Nonlinear Static and Dynamic

Carrying A Moving Multibody System,”

Response of a Floating Crane with Elastic Boom,”
Transactions of the Korean Society of Mechanical
Engineers A, Vol. 34, No. 4, pp. 501~509.

760/t AS XS EES =28 /4204 A8 &, 2010





