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The Estimation of Principal Natural Frequencies of Hull
By Tetsujiro Tomita, Member

Abstract

The first important means to reduce the hull vibration is to estimate the natural frequencies of
the hull as accurately as possible at an early stage of designing in order to avoid resonance of the
hull with the service revolution of the main shaft. '

In this paper, a method to estimate the natural frequencies of the principal vibration modes, i.e.
2 node vertical and horizontal, 3 node vertical and horizontal vibrations of ordinary cargo ships and
tankers is proposed.

This method is considered to enable to estimate the natural frequencies as easily and quickly as
possible only by digital computation without any specially provided plan such as weight curve.

The main points in the procedure are as follows :

1) For the sake of convenience, weight and rigidity items are considered separately.

2) Weight items is dealt with in the following three parts, i.e. hull weight, added weight to the
hull and added virtual weight due to the surrounding water.

3) Weight distribution is assumed as symmetrical amidships and the correction for asymmetry is
considered later.

4) Effective weight factor for the vibration when supported at the nodes of a free-free uniform
beam is introduced and the correction for the difference between the actual nodes and the asu-
mmed ones is considered later.

5) As regards rigidity, the effectiveness is determined corresponding to the vibration mode and
the hull form.

6) The correction for the effects of shear deflection and rotational energy are considered.

7) Finally, the mean of the ratios of frequencies obtained from the above procedure to that actually

measured is introduced as an empirical correction factor.
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d 2z [3ssawo| 3300 | 6930 | 919 9285 | ror1 | s57 56| 0994 | rer /80| agsz
! 3 SHELTER | f4-800 | 7.5:9 702.6 104 1014 760 157 0,981 zoo 790 - 0.950 335 320 0.955
i+ I 2086 | sou7 | 109 | 1022 | 165 155 | 0939 | 202 | 790 | aper | 341 | 220 | os33
s i ¢ (87-'%'3) 98.5 29 1008 1139 /3% 0986 191 /80 0.942 (219) | (265) | (2500
é ” 7 /5,800 &6.8% &9 1,025 s /73 0,933 176 164 0932
(6.970) (33%) (33%8) (0.955)
4 ’ /42,25 | 7527 | jo4.7 /08 /032 | 143 /575 | 0.96é 200 /92 0.960
8 gfrasﬁgk /3000 6058 104 6 /706 1.6/3 168 163 0.970 207 /98 0.957 354 350 0989
9 . /3700 | 6483 | 1008 /05 044 166 765 o994 205 /197 0.96/
d s ’ - (/Ii;';;) 35.9 89 /036 | s22 720 0.98% C16%) | (s60) | (0978) |(221) | (200) [ (o705
f 77 ” 716,50 | 4503 132.9 /33 100/ 2/0 208 .99/
4 12 |onerer| j27.00 | 6853 §4.8 700 1055 | 153 /56 /.020 164 /60 2.976
/3 ” » 8189 93,6 94 1026 "2 744 1004 208 /86 a 907
{ CLOSEP
i 14 SHELTER | 128.00 | 6,328 | /00.5 /02 ro15 | 155 /58 ro0/9
75
MEAN VALUE 102 MEAN YALVE 098 MEAN VALDE 095 MEAN VALUE 095
f
TABLE 10-2 Re FOR__TANKERS :,K,. Zf Zggif)%mcy
; e NG
; RMNODE  VERTICAL 2 NODE  HORIZONTAL 3 NODE VERTICAL. 3 NOPE JORIZONTAL
1 wo | pen | awm| m N (he=RE | e Ne | =3B | M Ne  (Be=FE| Ne | Na g~
7 767.00 73,/72 70.1 72 1027 "7e7 /23 L0366 /61 156 2969 244 276 Lo4s
2 . 27003 | 649 62 002 274 | o5 035 | 135 a5 1000
3 760,63 | 18,235 7,7 7/ 0.990 /732 776 1025 /58 /51 a95é z31 243 ros2
1 & ” 26424 673 66 0981 | 737 7% 1057 2y /38 0952
$ /63.68 | so.708 | 693 68 0982 | 1106 1z /073 157 /50 955 | 232 238 | 026
6 ’ 27095 £4.9 65 1002 LT P45 103/ 143 140 0979 789 /97 1007
7 161 54 /2,960 755 758 1000 1232 /28 /037 /72 185 0959 27 ‘280 /033
2 ¢ 26248 | 66.6 é6 0.991. 90.0 |, 95 1056 | sa4 43 2993 /30 /90 1064
9 /9z.30 | ar4es | 599 | 60 1002 | so5% /08 so24 | 132 127 093
18 " 25535 | 427 §2 2929 | 189 | 120 | Lozr ]
" v 43,179 $3.8 sS4 rot/
72 2/%.9 | 3¢63%0 573 58 1012 1077 709 10/2 (24 Vik4 0, 960 214 2/3 0,995
/3 i 61,244 5./ 52 7018 £2.7 »é 1040 /72 T s07 0955 /69 770 1.006
14 192.0 | 22177 648 65 1003 7249 /2% L0/ 149 143 0.760
/8 » #3480 | s77 $7.5 2.99¢ 93.4 95 019
. MEAN VALVE (.00 MEAN VALVE 103 MEAN VALUE 0.91 MEAN VALUE 1.03
j

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

262 ER B AR XE FITFE

HETHDENDD,

FERI R EERRBC SV TRIEL o), ZRABRBCSWTREALRDD L, TOWELRDT
FHEETTHTH B,

= o TR ARSI S X OBF R E COMERIC oW TERORFHRRELEE L, AROFECELT
FERBROELRERDTH S, L, ZRRBIEEREERBCEVW 2 ZOEXAV %,
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