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Abstract

The up-to-date fatigue strength assessment system for ship structures was developed based
on the spectral analysis method and numerical calculation for a membrane type LNG cammer
was carried out to verify the effectiveness of the developed system. The wave induced loads
acting on the ship’s hull were calculated based on strip theory. And introducing the concept of
influence factor and 3-D fine mesh structural analysis, direct calculation of long-term
distribution of wave induced stress components was realized. Using the denved long term
distribution of stress components and Miner-Parmgren’s linear damage accumulation rule,
fatigue strength of structural components were investigated.
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Fig.5 Fluctuating pressure distribution
wave top and trough
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Table 1 Load cases for wave load components

Loading type Load
{(unit load) case

» Vertical bending moment at end

» Vertical shear force at end

* Horizontal bending moment at end
* Horizontal shear force at end

Ol W N =

» Torsional moment at end
* Inertia force due to x,y,z dir. acc. 6-8
» Water pressure on hull bottom

-uniform, anti-sym components 9-12

about centerline and midship (Fig.7)
« Water pressure acting on hull side

-uniform, anti-sym components 13-17

about centerline and midship (Fig.8)
» Pressure load at tank

—uniform, anti-sym components 18-21

about x,y.z direction (Fig.9)

oA, g, BES

4. Membrane® LNG Mol 5t $X]|
Aot @ o

A2AE Membrane® LNG 48 didoz 3
8o AVIEEE AEen olg ut
goz diFeelMe] SR E drksldn
e Fa a5 MAZAE Table 291 2tk

7
299 %§88e
Yoo Agahe st
19 peEs ’AIJ&CP. olgf e

50969] et

to ox op NE

uq;q 39z4 oAl MuE  JuARZ ey
gl Aale] TR 2 A=A Figlod} 7o)
@l sle] Table 19 2170 AR olgt A4

T

e

{

TG Tt ARy FRE B F
A7 S e FHE sl o] #
5 THA zoomingdte] gAE] REE skt 21
A sHEEC g AATRsMe] ANE A4
2708 & G FATo N GIPA S

g &8

Table 2  Principal particulars and loading
conditions of membrane type LNG carrier

Principal particulay Ballast | Full loac

LOA(m) 271
LBP(m) 260
Breadth(m) 42.6
Depth(m) 26.0

Design speed(knots) 19.5
Draught Midship(m 9.69 10.55

Displacement(ton) 80,664 | 88,744
LCG from AP(m) 134.0 132.7
VCG from BL(m) 10.875 16.0
Block Coefficient 0.733 0.74
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(b} Zooming analysis

Fig.10 Structural analysis model of 2-hold
and zooming of deck longi. structure

Table 3 Results of fatigue analysis

(cumulative damage)

Position do O mean D

Trans. Web 229 18.1 0.0002
Stiffener Flange | 182.0 1437 0.238
132.1 1034 | 0.084
1488 | 1173 | 0126
189.2 | 1495 | 0.271
Stiffener Web 219.2 | 1732 | 0442

(stress unit : N / mm?)
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