FHIBE BB 1976F 3 A

X

M EE IR0 A0S FHHME

& & K¥-Z R g%

On the Accuracy of Calculation in the Analysis of Natural Transverse
Vibrations of a Ship’s Hull

by
K.C. Kim,* H.S. Lee**

Abstract

Using the computer programs for calculation of natural vibrations of a ship’s hull developed by
the authors et al., an investigation into influences of various parameters on the accuracy of calcu-
lation was done through example calculations of a 30,000 DWT petroleum products carrier M/S
Sweet Brier built by Korea Shipbuilding and Engineering Corporation.

The methodical principles employed for the computer program development are as follows; (a)
the ship system is reduced to an equivalent discrete elements system conforming to Myklestad-
Prohl model, (b) the problem formulation is of transfer matrix method, and (c) to obtain solutions
an extended Giimbel’s initial value method is introduced.

The scope of the investigation is influences of number of discrete elements, choice of significant
system parameters such as rotary inertia, bending stiffness and shear stiffness, and simplification

of distributions of added mass and stiffness as trapezoidal ones referred to those of midship
section on the calculation accuracy.

From the investigation the followings are found out;

(1) To obtain good results for the modes up to the seven-noded thirty or more divisions of the
hull is desirable. For fundamental mode fifteen divisions may give fairly good results.

(2) The influence of rotary intertia is negligibly small at least for the modes up to the 5- or
6- noded.

(3) In the case of assuming either bending modes or shear modes the calculation results in con-
siderably higher frequencies as compared with those based on Timoshenko beam theory.
However, the calculation based on the slender beam theory surprisingly gives frequencies
within 109 error for fundamental modes.

(4) It is proved that to simplify distributions of added mass and stiffness as trapezoidal ones
referred to those of midship section is a promising approach for the prediction of natural
frequencies at preliminary design stage; provided good accumulation of data from similar

type ships, we may expect to obtain natural frequencies within 5% error.
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Table 1. Principal particulars of the ship M/V
Sweet Brier adopted for example calcu-
lation

Length O.A. 183.62 m | Net tonnage 14, 482 ton
Length B.P. 172.21 m | Center of gravity
Breadth 25.91m KG 9.67m
Depth 14.33m LCG aft amidship
Full draft(summer) 16.05 m
10.979 m | Main engine
Full displacement Diesel, 11,600 bpsx 124
39,458 kt rpm
Draft at ballast cond. Propeller
6.856 m Five blades, (dia.Xpit-
Displ. at ballast cond. ch) 5.750mx4.715m
23,131 kt Ship Speed (trial)
Light dnsplacement 16. 635 kts
273kt
Gross tonnage
19, 459. 32ton




Table 2 Calculatlon Schedule

1. Influences of number of segments on the accuracy
of calculations, vertical modes, 15, 30, 40 and 60
segments

2. Influences of system parameter selections on the
accuracy of calculations, vertical modes,

number of segments:30
1) Neglecting rotary inertia
2) Shear stiffness —
3) Shear stiffness — 2o and neglecting rotary
inertia
4) Bending stiffness — co
3. Pure horizontal modes, number of segments : 30
4. Simplified method, vertical and horizontal modes
1) Number of segments : 20
2) Neglecting rotary inertia, and assuming
trapezoidal distributions for added mass and
stiffnesses
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