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Abstract Transverse vibrations of a ship's aft end and deckhouse are mainly induced by transverse
exciting forces from the main engine. Resonance should be avoided in the initial design stages when
there is a prediction of resonance between the main engine and transverse modes of the deckhouse.
Estimates of frequencies for resonance avoidance are possible from the specifications of the main engine
and propeller, but the inherent vibration frequency of the structure around the engine room is not easy
to estimate due to the variation in the shape. Experience-oriented vibration design is also carried out,
which results in many problems, such as process delay, over-injection of on-site personnel, and iterative
performance of the design. For the flexible design of 8,600 TEU container vessels, this study addressed
the resonance problem caused by the transverse vibration of the main engine when only the main engine
was changed from 12 cylinders to 10 cylinders without modification of the hull structure layout. Efficient
structural reinforcement design guidelines are presented for avoiding resonances with the main engine
lateral vibration and the structure around the engine room. The guidelines are expected to be used as

practical design guidelines at design sites.
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2.1 e M

FERAM(FEM)Ol 719t AEsha A A5
Fotelom, 1 Al 8,600TEUF ZiH|o|HAlS] 8
Aae v 2k

LBP 319.00 m
B(moulded) 42.80 m
D(moulded) 24.50 m

22 FE 2 FR 1T

ZF7]%8  HYUNDAI-B&W 10K98ME7(uneven
type)ol® 1 FAS Fig. 13 2tk AR AFolAY
F713 71782 o4 A v|we] HOE o T X
ARG ARgEI9oH, Table 10419} o] F7]3 Qhy
g RWE(guide force moment)] H-moment2}
X-moment’t Aol EAsl= 73k JES AMESFAH

Fig. 1. Shape of main engine

Table 1. Principal dimensions and main exciting

moments
Type HYUNDAI-B&W 10K98ME7
MCR : 57,200 kW x 94.0 rpm
Power
NCR : 51,480 kW x 90.8 rpm
Free moment M2v 889 kN-m
at MCR M4V 752 kN-m
H-moment at MCR M7H 1,086 kN-m
M3X 3,058 kN-m
M4X 3,149 kN-m
X-moment at NCR
M6X 1,858 kN-m
M7X 2,681 kN-m
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F71H A9l EBo]i(sway bracing of main
engine)2  7|A4(mechanical type)® F¢4
(hydraulic type)® F 7IA7} 31w, igAxlos=
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L : Longitudinal ﬁ LT

T : Transverse

Fig. 2. Sway bracing of main engine(hydraulic type)

Main Engine

=N

Sway Bracing.

Fig. 3. Sway bracing in FE model
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Fig. 5. Response position(O Mark)
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Fig. 6. Boundary conditions
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