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For the deckhouse or superstructure, attention is directed to the reduction of vibration from a
human susceptibility point of view.

The two basic requirements for obtaining a low vibration level in the accommodation are to
ensure that excitation forces from propeller and/or main engine are small and to avoid resonance
excitation of the hull and superstructure.

Inrecent years incerased attention has been directed towards the problems of vibration and noise
in deckhouse, which have caused major problems with regard to the environmental quality in the
living quarters for crews.

Accordingly, in this paper, the characteristic of the vibration of deckhouse of fishing boat, of
which the length/height ratio is also relatively high, are studied systematically with regard to the
shape and modelling of deckhouse based on finite element method of 1-dimensional, 2-dimensional
and 3-dimensional model.

This study is divided into 4-part. 1st part is the global deckhouse vibration, 2nd part is the local
deckhouse vibration, 3rd part consists of the estimation for stiffness of foundational support and 4th
part is the application to TUNA LONG LINER of 416 ton class.

For the global vibration analyéis,the severity of the vibration depends on the longitudinal shear
and bending stiffness of the deckhouse, on the vertical deckhouse support(fore, aft and sides).
However, even if the design is technically sound, vibration problems may arise due to vertical or
longitudinal hull girder or afterbody resonances.

Author applied the method of this study to the analysis of, deep-sea fishing vessel of G. T. 416 ton
class with relatively low height and long deckhouse, and investigated the vibrational characteristic
of the fishing vessel with earlier structural feature. According to this investigation, the vibration,
response of above vessel was confirmed of which main hull and deckhouse behave as one body.

It is at the bottom of vibrational trouble which a accommodation part of the fishing vessel is
raised, that is the local vibration for side wall, fore-aft wall and deck plate of deckhouse rather than
thd ef fect of fore-aft vibration of deckhouse for above fishing vessel. and the resonance of main hull,
deckhouse and driving system such as the main engine, propeller in exciting source is mainly
brought up as the trouble.
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Table 1. Calculated spring constant k&, k,, and %, at
each frame section, front wall and after
wall and equivalent rotational spring
constant %,

case ship with ship without

spring superstructure superstructure
constant (ton/m) (ton/m)
ks at Fr 25 0.43%10° 0,55x10°
ks at Fr. 29 0.26x10¢ 0, 56 x 10°
ks at Fr. 33 0. 34x10° 0,77 x10°
ks at Fr. 37 0.42X10° 0.89x10°
ks at Fr. 40 0.90x10° 1.23%x10°
ke at Fr. 43 1. 70X 10° 2.09x10°
ky 2.5 X10° 3.34x10°
ks 0.8 x10° 1.37x10°

ky 1.1 X10%(tom - m) | 1.8 x10*(fon - m)

where, Fr=ame

Table 2. Natural frequencies of 2-and 3-dimensional

box-girder (Unit : Hz)
ode method| ) i (Hz) 3-Dim. (Hz)
Ind 0,38 0.39
2rd 0,97 0.99
3th 170 173
ith 2.49 2.52
5th 3.26 3.29
6th 3.9 3.99
7th 4.5 4.57
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Table 3. Natural frequencies of superstructure by

CZ|

Table 5. Loading conditions of ship

each method . Normal ballast condition Fully loaded condition
(Unit . Hz)
. DWT, 21084 ton DWT, 48518 ton
1-D-FEM with Rptational A, | sa624tom | A, | 62058 ton
method) 1-D | 3-D. da 8,095 m da 13,108 m
mode MSM | FEM 11, 1x10%{1, 1 X 108(1, 8 X108
d, 7.159 m d, 12,939 m
(ton-m)|(ton-m)|(ton-m)
dm 7.627T m dm 13,023 m
1st 7.58 7.63 2,55 7.6 8.59
2nd 35.76 | 36.21 | 36.49 | 36.62 | 36.78 Table 6. Natural frequencies of ship by each method
) a) ballast condition
Table 4. Principal particulars of ship and machinery 1-D FEM
Hull Main Engine Method|  1-D 1D 3-D without
mode MSM FDM FEM
Length o.a. Maker S.S.
182, 80m MAN-B & W 1st 0,99 1,01 1.04 0,957
Length b.p. Type 2nd 2.14 2.18 2.14 0. 985
175. 00m AL8OMCE 3rd 3.20 | 3.44 | 3.22 | 3.0%
Breadth (mld) Power 4th 450 481 4,34 408
31.95m 12800ps at 83RPM
5th 5.78 6.13 5.54 5. 064
Depth (mld) o :
18, 00m where, s.s.; superstructure
Draft (design) (Unit : Hz)
10.67m Propeller b) Full load condition
Draft(scang o d;a%‘:ler Method| 1-D 1-D | 3D 1\35 El\t’[
: . mode MSM | FDM | FEM | "'
Speed Pitch ratio S.8.
14, 80Knots 0.82 1st 0.92 0. 87 0.95 0.82
Cy No. of blades 2nd 1.90 1.83 1.91 1,734
0.815 4 3rd 2.90 2,87 2,87 2.719
- 4th 4,02 4,00 3.85 3.79
; = sub-2 5th 4,75 5, 08 4.79 4,81
C . (Beam)
L-!__.F_
sub-1 (Beam) H
\ ) ._, sub-3
- T (Membrane)
-
Fig. 9. 1-dimensional beam model of ship with/- it B /_7
(| sub-1(Beam)
substructure. =
: D)
i SUB-2(Membrane)
i Fig. 11. 1-and 2-dimensional model of ship.
,,lr sub-¢
e (Membrane)
-
Ed - 1
= 7 i
: ) L

SUB-{(Membrane)

Fig. 10. 2-Dimensional model of ship with 2-Dim.
model of superstructure.

ke ke . ke
(e} $a Type ) 3-8 Type

Fig. 12. Modelling of foundation stiffness.
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Fig. 22. The profile of main hull and deckhouse of analyzed G.T. 416 ton class,
TUNA LONG LINER at fully loaded deperture condition.

Table 7. Principal particulars of ship and machinery (TUNA LONG LINER)

Huil <Main Engine >
Length O.A. 56,07 m Power (M.CR) 1200 PSx380 RPM
B.P. 49,60 m (N.CR) 900 PSx345 RPM
Breadth (MLD) 8.80 m Maker/Model SSANGYONG/6M
28AFTE
Depth(MLD) 3.84 m <Propeller >
draft D.L.W.L. 3.50 m
Gross Tonnage 416 ton
Diameter/Pitch 2,85 m/2,215 m
Trial Max. 13. 21 Knots . . _
Speed Service 1130 Knots Type/No. of blade Fixed Pitch/4-Blades
Cb 0. 647 M.CR./N.CR. 181 RPM/164 RPM
xn2s Global Hull and Superstructure Vibration
Analysis by means of the Finite Element
1) ZEWEE, (1987) : B9t Akl K3 Aiss} Method, RINA.
R HsEpe) A RS TOl RESE BAZR, £ 4) Johannessen, H., Skaar, K.T. and Smogeli, H.,
iFcER T8 BT %0, (1977): Dynamic Response of Hull and
2) ZEHEH 9], (1988) : ALY IR HiEtre] Wik iR Superstructure, Correlation Study Between
Boll BIRE TR, REEAVREES 254208, Measured and Calculated, PRADS.

3) Carlsen, C.A., (1977): A Parametric Study on 5) Robert E.Sandstrom and N. Pharr Simth:
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4 ® 3]
Table 8. Weight and draft state for each load condition
Load condition Unit Fully loaded Departure Arrival at home port
Item Departure fishing ground | Catch(100%) Catch(20%)
Constant Weight ton 17,04 17,04 17,04 17,04
Bait 7 60. 00 0.00 0. 00 0.00
Fuil Oil ” 281, 06 70, 265 28,106 28,106
Fresh Water ’ 20, 00 5. 056 2,022 2,022
Ballast Water ” 0,00 97. 260 97.260 97. 260
Fish Catch i 0. 00 260. 664 260, 664 52.133
etc. ” 28,27 13. 039 10. 045 10. 045
Dead Weight ” 406, 590 463. 324 415,137 206, 606
Light Weight 7 556, 784 556, 784 556, 784 556, 784
Displacement ’ 963, 374 1020, 108 971.921 763. 390
d. (Aft) m 4,891 4,765 4,537 4,134
Draft d,(Fore) m 2,163 2.625 2. 600 1. 821
d,, (Mean) m 3,527 3. 695 3. 569 2,978
KG m 3.263 3,252 3.355 3.457
GM m 0. 762 0,836 0, 700 0.579
Table 9. Natural frequencies of TUNA LONG LINER by each method
(a) Full load condition (b) Ballast condition I
method 1-D MSM 3-D FEM method 1-D MSM 3-D FEM
mode (Hz) (Hz) mode (Hz) (Hz)
1st 3.67 3.70 1st 3.79 3.87
2nd 8.63 8.7 2nd 8.42 8.64
3rd 11.95 12.03 3rd 11.57 11.71
4th 14.28 14,47 4th 14.21 14,55
(c) Ballast condition II (d) Ballast condition IiI
method 1-D MSM 3-D FEM method 1-D MSM 3-D FEM
mode (Hz) (Hz) mode (Hz) (Hz)
1st 3.84 3.90 1st 4,20 4,38
2nd 8.52 8.74 2nd 9,23 9.87
3rd 11.73 11.95 3rd 12,77 13.02
4th 14,04 14,71 4th 15,78 15,97

* where, Ballast Condition I : Departure from Fishing Ground with 1009% Catch
Ballast ConditionII : Arrival at Home Port with 100% Catch
Ballast ConditionIll : Arrival at Home Port with 20% Catch

Eigenvalue Analysis as an Approach to the
Prediction of Global Vibration of Deckhouse
Structures, Vol. 17, No. 3 Marine Technolo-

gy.

6) Hans G. Payer, (1979): Elastic Foundation of
Deckhouses, SNAME 29-38.
7) Dag Kavlie and Halvard Asjord, (1977):

Prediction of Vibration in the Afterbody of
Ships, Norwegian Maritime Research No. 4,2

-11.

8) K.T. Skaar and C.A. Carlsen,

(1980):

Modeling Aspects for Finite Element Analysis
of Ship Vibration, Computer & Structures,
Vol.12, 409-419.
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= Shear area (nz)
= bodulus of elasticity t2.06 + 10! n/m?y
= Moment of lnertia ')
= Mass of superstructure 123-3)
® Spring stiffness {n aft end of
superskructure {N/m}
- Hass radius of gyration, for
conventional superstructures
£~ 0.6 . H {m}
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