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Abstract — The membrane to be applied inside of the LNG storage tank is provided with corrugations
to absorb thermal contraction and expansion caused by LNG temperature and pressure changes. It is very
important to measure their thermal strains under LNG temperature by analytical and experimental stress
analysis of the membrane. We have developed a stress measurement system using strain gages and measured
the strain during cooldown and storing the LNG. We also analyzed the measured data by comparison with
the FEM data.
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Fig. 1. Pilot LNG storage tank.
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Fig. 2. Strain gage configuration.

Table 1. Strain gage specification (mm).

No. Model Type Matrix Size
(LXW)

1 WK-062-RB| Rosette 10.7X11.7
2 WK-062-AP Single 6.6X4.1

*Gage Length = 1.57 mm
*MM STC No. = 09 (STS Option)
*Strain Gage Resistance = 350 Q
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Fig. 3. The inner shell configuration of membrane in pilof
LNG storage tank.
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Fig. 4. The contour of stress in side membrane by FEM
analysis.
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Fig. 5. Strain behaviour at side membrane during cooldown.
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3.2. Corner Membrane -
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Fig. 6. Strain behaviour in corner membrane during
cooldown.

28 T Yk
U PEAAL PHSE A FF Bl AN E
dHse] WPES 34 SMov 24 AFE Fig 6
of uerdch. 44l 24 Aol W2W A FE BF
sl dsed A WY ATl BAsE
o2 vehts o] AYHolFE A % 4 AUk WY
& BEE P3IAN Y 9gsc] 24 a0 pash
P59l M Urigth 3 =9 9Rale) Fekse
AgAFel AT YOS Y BEHE YHr}
ohig #E Wgo= = o Wie] ¥a HE A
o & . oled Bae T AR By 2
B z70] FYSAL HA| AFA) T 87 2
d SO A% WY 27 WEAA $PIIOR 9
3 = WEle) FlxE FFOL st BAE o)
32 olFA RIAL B X WOT 2 wYo] wale
o g o) olFolxx) g Aoz wad,

3.3. Bottom membrane
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Fig. 7. Measuring points in bottom membrane.
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Fig. 8. Strain behaviour in bottom membrane (A Type)
during cooldown.
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Bottom Membrane (B Type)
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Fig. 9. Strain behaviour in bottom membrane (B Type)
during cooldown.
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