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Abstract

Many tanks such as a fresh water tank, an aft peak tank and oil tanks are arranged in the
engine room and aft part areas of the ship. By added mass effect of the fluid inside the
tanks, the natural frequency will be changed according to filling height of the tank. For this
reason, there is possibility of occurrence of excessive vibration by resonance between
natural frequencies of local structure and excitation frequencies of the propeller or main
engine. Therefore, calculation of natural frequencies is required for structure for many
types of tank which are contacting with water or oil to consider added mass effect for anti-
resonance design at design stage.

In this study, a case of structure damage on the fresh water tank for 2600TEU container
vessel is introduced. In addition, natural frequency analysis and vibration measurement
have been performed to investigate vibration characteristics for excessive vibration control.
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Fig. 1 Schematic crack positions of F.W.TK(S)

Fig. 2 Photograph of crack point
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218 2,600 TEU Container Vessel 2 Fresh Water Tank X4 Atdl D&
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3.1. AEH=

Table 1 Main excitation frequencies

No IR

Propeller
- No. of Blade : 5 EA 1. 7.33Hz
- EEA 2™ 1 14.65 Hz
87.9 RPM at NCR
Main Engine

- Type :

MAN B&W 8370 MC-C
2 — No. of Cylinder : 8 EA 8" : 11.72Hz
- B8

30,380 BHPx87.9 RPM
at NCR

I8 4

Table 2 The result of vibration measurement

No Point Dir ffrzzk velocity
(H2) (mm/s,RMS)
Bottom  Plate of 134.6
1 F.W.TK(S) Vert. | 7.25 (190.4
(at Filling Ration mm/s, Peak)
80%)
Bottom  Plate  of 55.3
2 F.W.TK(P) Vert. 11.5 (78.2 mm/s,
(at Filling Ration Peak)
70%)

No.1.BTM Plate(10.200 Off CL~L13) of F.W.TK(S)Vertical)

134.6 mn/s
al 7.25 Hz

Velocity (mm /sec
=
3
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Frequency (Hz)

Fig. 3 Vibratory response of bottomn plate (Stb’d)

No.2.BTH Plate{L13+L14) of FW.TK(P)(Vertical)

55.3 mn/s l
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Frequency (Hz)

Fig. 4 Vibratory response of bottom plate (Port)
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Table 3 Natural frequencies before structural
reinforcement

219

(Unit : Hz)
Condition
Mode No. GL Limiting
In Air 1-Side Fluid
1 34.57 11.21
2 39.23 12.73 16.68
3 43.68 1417

Table 4 Natural frequencies after structural
reinforcement

(Unit : Hz)
Condition
Mode No. GL Limiting
In Air 1-Side Fluid
1 | 56.62 20.62
2 59.67 21.73 16.68
3 78.68 28.65

Natural Fredquency=34_.57 H=

Fig. 5 1% Mode shape before structural
reinforcement

Natural Frequency=56.62 Hzx

Fig. 6 1% Mode shape after structural
reinforcement
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4.1, =422 Repair &0t

AR LR RERUIXI= Fig. 8(a),(b)oll LIEHLE dt
2t 20| Bottom plate JF 2=E&0 10,200 Off

C.L girder 2t Inner L/BHD Plate 7} Fillet & &
O UM, B2 TN 2Ct Plate | ML)
SICH 1122 Bottom Plate 2 Renew ¢!
O ELHOIUCH, Ol st HBRHESZ Fig.

8(b) 0l LIEHH Inner L/BHD Plate & =& SH HIH



220 2,600 TEU Container Vessel & Fresh Water Tank & £=4 Atefl D&

T QIAZAULL Renew F= ESHULZ ¢l
2 2E8 EIHAI21D| {6 Fig. 8(a),(b)2
0l Plate thickness & 12t £ ZIJHAIFIL, Fi
9(a),(b)2 20l Bracket 2 FJt oISLCH

=

S

g2 Zd2APIHUL, REEZ2
HUs+E 0|8ol SME SlUlcte -0l ATt
JIH EHAMNE Z2HH el H4E HiR
o J1& AS+E F|IIAHLEL Skew It 2 EIE
MESHH J1EZel ANE E0l= YOl A2LY,
0f & Z=JIZH HHOAM=E JIsotkIg A=x
T ASE HdUYUMN =22 NSEME ZZoHI|0l
= Sag0l et ok

OetMd 2 EAEH0AN 2200 IRRlss
E GL &2 MAl 2t (16.68 Hz) 0|&422 0O|SAl
H =R JANS SEES FUISIA Fig. 9
(a),(b) 20l Transverse web £ &X|5ls X
) BHOIRICH PEEY & HME ORIS

2= M
=
=

AL
e

S/G DECK PLAN (14626 A/BI
(PLATE RENEW : S-ONLY) (F.St800)

T AR B 0) DiTraNAL sEat
FR.4 £e.8 /i 2 £ FR.14
ri Fs

1
¢
o e
W IR
I T4
o i - M
. . 12860 DEE_C.1
Q’ ~ L %
i . -
FRin =
FR-4 FR. @ FR.12 g ™JDET.OF WELD'G

Eenanic sagk o
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Fig. 10 Photograph after reinforcement
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3
2.438 mm/s

LBt s Mg [T s
5
T A
&
g
B 1S oo et
£ I
R e SRR
2

LTSI

o Mmm S

3 B om0 &8 s e | 8B oW

Frequency (Hz)

Fig. 11 Vibratory response after reinforcement
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