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The Development of Corner Membrane for LNG Storage Tank

Y K. Kim, S.H. Hong, I.S. Yoon, B.T. Oh, H.S. Seo
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Abstract

Both analytical and experimental studies are presented to investigate the strength of the membrane
which is designed by Kogas and will be used as a sealing for a LNG tank. Kogas has already
developed the Ring-Knot type membrane, but new type had yet to be developed. This paper reports on
the results of investigations into this new type of membrane. Various theorical analyses using FEM and
experiments are conducted on the basis of RPIS, and it is found that the RPIS is fully satisfied.
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Fig.1 KOGAS Corner Membrane
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Fig.3 Optimization of Corner Membrane
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Fig.4 Relationship between stress and temperature
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Fig.5 Relationship between strain and temperature
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Fig.7 Stress distribution of Corner and Bottom
Membrane
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Fig.8 Strain distribution of Corner and Bottom
Membrane
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Fig.8 Relationship between measured strain at top
corrugation under tensile elongation
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Fig.8 Relationship between measured strain at
bottom corrugation under tensile elongation
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Table 3 Typical loads on Membrane of LNG
storage Tank

W3 F ZEHQ | AlelE &
4P=2.15

ol g} , 4 en m = 2,600
keg/emG

9 % |4T=190 °C d ey ngy = 25

HEEY = 98 Tk FHAFE Desing
Fatigue CurveolAl Fg +8& Hgsle] +47
FE T F Aot ASMEQ Best Fit Curve:
SUS 3042 A ZA P gt 28 A8 A
ojml o] ANXE s]F2FE ASME Boiler &
Pressure Vessel Code Section VI div.2ol| ujg} &
HE 2o APdE ddASF 2 F Byt Ao
2o oA IAAF 208 18l Design
Fatigue Curve® 7% F At} RIPSOIA A 935
T Z2EHAL 4% W] e 2Egson
Aol e ESE  (Multi-Axial Stress)s}
oMo} & Aejol A Design Fatigue CurveZ ©]
235171 AT A 2EQ (Equivalent strain)
S o] &3t Curved] H&3th 43 2EHULS
FE o .8 WA FEFo ¥HA A
2l 27 shollA g8 P AUk

N
L '

e=2V 2 (e~ )2+ (e~ &3) + (65— €))7

o

g teste3=0
olgA F#3t 47 A= (Equivalent strain)E
Design Fatigue Curvedl #£3}o] ¥g 4 g
FEATE Pkl

- 804 -



zi3

M>1 Failure
M<1 No Failure

Table 4 Miner's Number in Corner Membrane
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