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Free Vibration Analysis of ‘71 Type Wall Structure using Polynomials
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ABSTRACT

Many studies using the assumed mode method have been found for the free vibration analysis of

stiffened plate with known elastic boundary conditions. However many local structures such as tank

edges and equipment foundations consist of connected structures and it is very difficult to find suit-

able elastic boundary conditions. In this study combined polynomials which satisfy simply and fix-

edly supported boundary conditions are proposed. The proposed method has been applied to tanks
which bounded by bulkhead and a deck. The results of this study shows good agreements with these

obtain by the FEA S/W(Patran/Nastran).

2 2 O rpoE Ao 2

U olfE 7 2AE AAHoE WAL A4
A b A A% AN ZRaRe sl

t  Corresponding Author ; Member, Structural Design Department,
Hyundai Samho Heavy Industry
E-mail : parkjh@hshi.co.kr
Tel : +82-61-460-2773, Fax : +82-61-460-3747

*  Dept. of Naval Architecture and Ocean engineering, Chosun University

948 | Trans. Korean Soc. Noise Vib. Eng., 24(12) : 948~953, 2014

3<% Bernoulli-Euler H. o]2W& A&}, ik
Aol Exlsle o5 Fhastely] et BES A4
Zh= o] A7 ol HaAEAT

Han®)& 727 %70] %93 Euler B L3¢
g 2gelel, 39 ARSE Aois Bl o

A% FgAe 58 9en, Kim®PS Timoshenko

tio

il

HEE AAES Zhe A o8 Haa 1Y 3
A 2 Ay ga9E aye afdE daS
Sy Chunge & §3F FxA AA %
e g 2 aBAA Y T3 AElE Bal AAg
BAXAE Folshr] S8l FER= ddel e
T& 21E agaglon Ay o ey &
Wb w2 A o]eA R A2 I
4S99 Timoshenko R A& Zte= thah

% Recommended by Editor Don Chool Lee
(©) The Korean Society for Noise and Vibration Engineering



DuckYoung Yoon et al.; Free Vibration Analysis of ‘1’ Type Wall Structure using Polynomials having the Property of ...

A EE UREE AEIT 2y Y] dvee
R iRl v Az tig A7 RA AEe
AAxA =g W Ave EAsA R skt
ojZlo] At 10zt Y I EFE o867 aufxl
T AT I TP 2 olRe Az
webA, o] ATe] AL d PR deAA
BAEAN WAZAA] AAxAS TRk o @
ol 2o A AAXAE WMEATE s

CREEERE
2. TEIIEES

Fig. 1> 94 #7} 914 3 39
1

IFEES Fes 3H*4(FEA

A

finite element
goldlHe}t. 1 A JJr o]

3
2% ¥ T2E ¥ F 72EY 124 1% 2
4

1Fl

o e sA Adve} frabelal, alfrdee &
o el wA-weAA e wg-ngA A 20 5
el Qe SRIE ¢ Sl mEA, F %
Aol x3d g HFFFAeE At nfAE
T+ AdE sl

W)=Y Y A () X, () V.00 ()

el nel

Hel E%f%ﬂ’ﬁi%‘f = ﬂ?ﬁ—ﬂ@ BAAZA W),
1 -ge AARA(PDH - AARA
()& WFA7= 12 38 7Pgstaee gk
A2~ E 47 & 5 Y

v =A@+ (1-1°  -1<p<1 )
G =B(n* -7’ =3n" +n+2) 3
n=C'+7’ =37" -n+2) “)

AG A1, B, O R3] AuAAAE o) &

spol A

Boundary Condition 1st Mode Shape l 2nd Mode Shape
v
=
X: Clamp-Hinged '5_;;:
¥ : Clamp-Clamp = s
T

Natural frequency 1st Mode : 29.019 Hz 2nd Mode : 33.02

Y
X: Clamp-Clamp ‘
¥ : Clamp-Clamp T
P

J Natural frequency 1st Mode : 29.253 Hz 2nd Mode : 33.949

Boundary Condition 1st Mode Shape 2nd Mode Shape

| - Bottom & Top:
Clamp
- Side : Clamp.

Natural frequency 29132 Hz 33.218 Hz

Fig. 1 FEA results of single and connected plate
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Fig. 2 The shape of connected structure
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Table 2 The comparison of results(unit : Hz)
Calculation results FEA
L, L, Ls L4 W, plate W, plate W, plate W, plate
Ist 2nd 1st 2nd 1st 2nd Ist 2nd
10m | 2m | 2m | 2m |25.258] 29.172 |39.6509| 79.560 | 28.119 | 29.150 | 38.911 | 78.265
10m | 2m | 4m | 2m |28.258]| 29.171 |30.1476|38.2295 | 28.117 | 29.132 | 30.067 | 37.318
I0m | 2m | 6m | 2m |28.258|29.1707|28.8382|31.7294 | 28.116 | 29.161 | 28.752 | 31.631
10m | 2m | 8m | 2m |28.258|29.1706|28.4347|29.9250 | 28.114 | 29.141 | 28.323 | 29.910
Calculation results FEA
L, L, L; L4 W, plate W, plate W, plate W, plate
Ist 2nd 1st 2nd 1st 2nd Ist 2nd
I0m | 4m | 2m | 4m |7.3174]| 8.4221 |24.2613|66.5475| 7.299 | 8.4139 | 22.595 | 65.952
10m | 4m | 4m | 4m |7.3174| 8.4211 | 9.9257 |20.4227 | 7.2926 | 8.3736 | 9.9945 | 20.678
10m | 4m | 6m | 4m |7.3174| 8.4209 | 8.0618 | 11.9233 | 7.2894 | 8.4561 | 8.06 | 12.036
I0m | 4m | 8m | 4m |7.3174| 8.4207 | 7.5330 | 9.4307 | 7.2854 | 8.3852 | 7.5275 | 9.4263
Calculation results FEA
L, L, L3 | W, plate W, plate W, plate W, plate
Ist 2nd 1st 2nd 1st 2nd Ist 2nd
10m | Sm | 2m | 5m |4.8210]| 6.0355 |22.7025|65.2687 | 4.8372 | 6.1126 | 21.289 | 64.061
I0m | 5Sm | 4m | 5m |4.8210]| 6.0346 | 7.7592 | 18.7341 | 4.8271 | 6.0555 | 7.9146 | 19.248
10m | Sm | 6m | 5m |4.8210]| 6.0343 | 5.6593 | 9.8768 | 4.8218 | 6.1803 | 5.7169 | 10.156
10m | Sm | 8m | 5m |4.8206| 6.0342 | 5.0606 | 7.1596 | 4.8151 | 6.0707 | 5.105 | 7.2607
Calculation results FEA
L, L Ls Ly W, plate W, plate W, plate W, plate
st 2nd 1st 2nd 1st 2nd Ist 2nd
10m | 6m | 2m | 6m |3.4765| 4.7952 |21.9302|64.6035 | 3.5219 | 4.9357 | 20.579 | 63.508
10m | 6m | 4m | 6m |3.4764| 4.7944 | 6.6836 | 17.8992 | 3.5076 | 4.8633 | 6.8827 | 18.545
I0m | 6m | 6m | 6m |3.4764| 47942 | 44059 | 8.8678 | 3.4994 | 5.0291 | 4.5036 | 9.2425
10m | 6m | 8m | 6m |3.4764| 47940 | 3.7410 | 6.0089 | 3.451 | 3.559 | 4.715 | 5.081
Calculation results FEA
L, L, L; L4 W, plate W, plate W, plate W, plate
Ist 2nd Ist 2nd Ist 2nd Ist 2nd
10m | 8m | 2m | 8m | 2.166 | 3.6533 [19.9793|63.9653 | 2.1509 | 3.7996 | 19.815 | 62.33
1I0m | 8m | 4m | 8m |2.1658] 3.6527 | 5.7362 | 16.6369 | 2.2379 | 3.7774 | 5.9676 | 17.907
10m | 8m | 6m | 8m |2.1658| 3.6525 | 3.2489 | 7.9454 | 2.2234 | 4.0017 | 3.3912 | 8.4389
10m | 8m | 8m | 8m |2.1658| 3.6525 | 2.4780 | 4.9726 | 2.206 | 3.8013 | 2.6315 | 5.2166
Calculation results FEA
L, L, Ls L4 Wi plate W, plate W, plate W, plate
st 2nd 1st 2nd 1st 2nd Ist 2nd
1I0m | 10m | 2m | 10m | 1.5860 | 3.1835 |19.6919|63.6776 | 1.6688 | 3.438 | 19.569 | 61.910
10m | 10m | 4m | 10m |1.5858| 3.1830 | 5.3571 | 16.8109 | 1.6906 | 3.3351 | 5.5970 | 17.634
10m | 10m | 6 m | 10m | 1.5858 | 3.1829 | 2.7747 | 7.6042 | 1.6697 | 3.6048 | 2.9365 | 8.112
10m | 10m | 8m | 10m | 1.5858| 3.1829 | 1.9366 | 4.5556 | 1.6448 | 3.3624 | 2.1369 | 4.8292
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Table 3 FEA result of single plate for simply supported boundary conditions(unit : Hz)

Single plate for simply supported boundary conditions

L L, L, L, W, plate W, plate
Ist 2nd Ist 2nd

I0m | 6m | 2m | 6m 3.4648 4.7624 20.477 63.273

I0m | 6m | 4m | 6m 3.4648 4.7624 6.6272 17.055

I0m | 6m | 6m | 6m 3.4648 4.7624 4.3862 8.7119

I0m | 6m | 8m | 6m 3.4648 4.7624 3.7278 5.9475
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Fig.3 The model for comparison of calculated re-
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