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Vibration and an Atrium Stairway in a Passenger Ship
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ABSTRACT

A passenger ship has some differences compared with a general commercial ship from the viewpoint of the structural
arrangement. It is difficult to reinforce wide panels and local structures of a passenger ship because of its interior design
when they have vibration problems. Moreover, the allowable vibratory limit for a passenger ship is much lower than that
of a commercial ship. In this study, it is introduced that the procedure of the vibration analysis and the structural
improvement for prevention of vibration with consideration of interior design for the Atrium stairway, one of the local

structure installed in public space.
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Table 1 Aute] F2 AY

Kind and type Ro—Ro Ferry
LOA(m) 185.7
LBP(m) 172
Breath moulded (m) 28.4
Depth moulded (m) 15.7
Draught (full load,m) 6.75
Table 2 2 7]x99 EA

main engine
Built year 2004
Kind and type Man B&W 8L 48/60B
Power, kW 9,600
Speed, rpm 500

Propeller

Number and type 2, CPP
No. of blades 4
Diameters(m) 5.4
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Atrium stairway ¥ bistro area £ reception
area & d43c 9858 FEEZA, & #w
o AW YHE AAHE A9 Tzt Jx
ARzt Fa FAdog FE 7SR A ﬂoi

Atk olF myste] AFHHE A% 3 A F
o4 RAFA 2AE&  Atrium  stairway,
Atrium stairway A% 9 SR IHE EFE

e, AAZZA (boundary condition)g I1#l8
o 2dy HAE B3Rt 7Iet R2I1E (glass
2 7]€} pipe F ¥)< IFTHEZF2LA(CONM2) 2
2dy 9 x, &% BZA (stiffener ¥ girder)
t HQ24 (beam element)® EAIHsATH &
FxBEAoE JE, Zoldu], dES Y
*éi]*a— 7{**‘3] = g-& it

A g Atrium stairway < Fig.
Z—:}‘:}. Z‘l%ﬁﬂ*—'}% #g 3 AY HFEed RdE
Fig.3 3 #t}.

Fig. 2 bistro area 9} reception area Alo]ol A
Atrium stairway

Fig.3 Atrium stairway #3842 29
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Ak 71782 F7]% (main engine) 3 F37
7] (Propeller) o4} 2 2Ascy, 49 F7)3
2 =& oA 4 FAFV|BOR sixEge] 2 FAY)
#grg A, 8 #dAddqAEeE FZ|®e] Atrium
stairway ol "AE Fdo] Aty 7HPste] 1y
3R] eksktl FR7|NA LA s EES ZEH
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Table 3 38 7|3 2 7|2 Fu4

T8 7139 Z 29 hull surface pressure
TYPE CPP
No. of Blades 4EA
zQ9 71AFay Propeller 1*:  9Hz
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TEch 2 #aE At FEREe
21898 Msc/Patran, Nastran & ©]&8&}o] =38
st ar, %A 814 S Nastran Lanczos method
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Atrium Stairway & TSR FH A3
Table 4 ¢} #A}. 2 25 2Lsd sgs-& &
= AL Fig 4,59 2o}

Table 4 THAFs|A dat

mode Frequeny(Hz) Remark
AL &)l ak 8.8 Hz Fig. 4
3 hgF 12.37 Hz Fig. 5

THAZHA 27 ofE e g AT B
=9l  Atrium stairway & JE BT ME
ANHA ESE FHAE 7 AU

Atrium stairway "J'ﬁ]-‘%*ﬁ A% =7t
HAy G 1 2 7)AF Xlo
RB7} ks I
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Atrium stairway & 2% ®7 ukel ZF A9
7_]
A
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289 Y A 015 AFH AT An
glo] AAE 1ejste]l AF AL ol&F WA
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g fesiEdel WPstel wAPA] ©@
AEe e SRR
3.3.3 Szt hEh XSsHA dt
Hrbdeke] ofdt nfxFHA AFH= Table 5
s 2
Table 5 Bt did afJg|4 2
mode Frequeny(Hz) Remark
A} sHlak 8.18 Hz Fig. 6
ZvkaF 11.78 Hz -
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4. HEAS
4.1 Impact Test

Atrium stairway 7014 & 2H5RAFSF AL
938te] impact test & AA|tR oW, s 7
97} 8.1Hz °o EAste RoR AT
42 si4 ARHE B XSAHE B

B7FEE 89 8 Atrium stairway & %3
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E IFRTZE AEINEA e vud o, o ¥
338 ;. Atrium stairway AESHE
AZ A3 Fig.8 o e

(n e N 5t

Fae 100 Speckum

e
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