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Structural Safety Assessment of Independent Spherical LNG Tank
(2nd report)
—Fatigue Crack Propagation Analysis Based on the LBF Theory —
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Abstract

The present paper deals with the structural safety assessment techniques for independent
type B spherical LNG tank against fatique crack initiation and propagation, which contains
following 3 steps.

1) Prediction of long term distribution of wave induced stresses and fatique crack intiation
life using cumulative damage theory which were described at the 1st report.

2) Surface crack propagation analysis to verify that initial defects cannot penetrate tank
plate.

3) Passing-through fatique crack propagation analysis was performed based on LBF (Leak
Before Failure) theory.
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Fig. 1.1 Basic concept of LBF theoryl 1]
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a) Semi-elliptic surface crack  b) Passing through crack

Fig. 2.1 Assumed shape of initial crack
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Table 2.1 Material properties for fatigue crack

propagation{ 5]

Material C m
A8 ZAER) 2.2¢10710 3.0
RN Fa g 2.2¢10710 3.0
9% Ni% 428* 1079 2.64
Al5083 g3 (42) 1.23* 1077 2.25

(A1) 3.69* 1079 3.04
304L Stainess7% 1.67* 10710 3.2
36% Ni7z 1.67* 1010 3.2

* units of force and length : kg, mm
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Table 3.1 Long-term distribution of wave induced
stresses in tank
(unit : Kg/ mm?)

| Membrane ' Bending

_Mean___Ampl | Mcan | Ampl.
equatorial | 225 | 7.20 0.015 0.21
Bottom | 390 | L47 ‘ 0.292 | 0.08
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Fig. 3.1 Discretization of stress spectum
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Table 3.2 Fracture toughness of Al alioy[6]
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