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A Study on the Evaluation of Linear Cumulative Damage Factor of
Membrane Type LNG Tank by use of Probability Density Function

Jong-Ho Kimt

Abstract : The estimation of fatigue life at the design stage of membrane type LNG tank
is very important in order to arrive at feasible and cost effective solutions considering
the total lifetime of the tank.

In this study, the practical procedure of fatigue life prediction by use of cumulative
damage factors based on Miner-Palmgren hypothesis and probability density function
has been shown with the corner region of Gaz Transport Membrane type LNG tank
being used as an example.

In particular the parameters of Weibull distribution that determine the stress
spectrum are discussed. The main results obtained from this study are as follows :

1. The recommended value for the shape parameter of Weibull distribution for the
LNG tank is 1.1 in case of using the direct calculation method proposed in this study.

2. The calculated fatigue life is influenced by the shape parameter of Weibull
distribution and stress block. The safe fatigue design can be achieved by using higher
value of shape parameter and the stress blocks divided into more stress blocks.

Key words : Membrane Tank(®2#<2 =®3) Fatigue Life(£49), Probability Density
Function(Z3&25%4), Cumulative Damage Factor(A&¥A<AA4), Weibull
Distribution(¢elE £x%), Shape Parameter(34%4), Reliability (2124),
Stress Ratio(8-#¥l), Stress Range(Z#¥4%])
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Table 1 C, versus /s at the cormer region of
GT membrane type LNG tank
h C, h C,
0.5 0.004 1.0 0.246
0.6 0.009 1.1 0.469
0.7 0.023 1.2 0.843
0.8 0.055 1.3 1.435
0.9 0.120 1.4 2.332
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Fig. 4 C, versus i at the cornmer region of GT
type LNG tank
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Table 3 C, versus numbers of block at the
corner region of GT membrane type
LNG tank

Numbers of C Numbers of C
block v block v

8 0.38 16 0.77

9 0.43 17 0.82

10 0.48 18 0.86

11 0.53 19 0.91

12 0.58 20 0.96

13 0.62 21 1.01

14 0.67 22 1.05

15 0.72 23 | 11
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