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A membrane type LNG cargo tank is equipped with a pump tower and a liquid dome for loading and unloading of LNG,
However, the membrane running continuously on the tank wall to prevent leakage of LNG is interrupted by the liquid dome,
hence care should be taken in the design of liquid dome and its substructures, In case of GTT NO96 membrane type cargo
containment system, chair structure is arranged along the periphery of the liquid dome targeting to support the membrane which
is exposed to the both hull girder and thermal load, This paper proposes a new and simple chair structure, which outperforms
traditional design from productivity point of view maintaining same level of structural safety, Strength assessment on the new
design was performed to guarantee the structural safety of the new design, which includes strength, fatigue and crack
propagation analysis,

Keywords : Membrane type LNG cargo tank(ZE22! EtR} LNG SF=F), Pump tower(EZ Et), Liquid dome(2|FE &), Chair
structure(M|0] £X), GTT NO96 system(GTT NO96 AJAEL)
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Table 1 Mechanical properties of material

Young's Poisson's Thermal

Material modulus ratio expansion
[MPa] coefficient
Steel 2.06%x10° 0.3 1.90x107°
SUS316L 2.00x10° 0.3 1.50x107°
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Table 2 Maximum von—-Mises stress and permissible
stress

Permissible stress
351.9 MPa

Maximum von—Mises stress
250.6 MPa
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Table 3 Stress concentration factors in chair structure

Position FP-1 FP-2 FP-3
Type Weld joint | Weld joint | Weld joint
Stress

concentration 1.51 1.01 1.46
factor
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Table 4 Applied design S-N curve and standard

deviation
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type deviation
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Table 5 Total fatigue damages

Position FP-1 FP-2 FP-3
Damage for - > o
voyage 3.16x10 2.95%10 2.71%10
Damage for 4 3 5
loading 3.96x10 2.44%x10 1.31x10
Total 3.16%107 | 2.95x107 | 2.71x107
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FAD(Failure Assessment Diagram )
1 —— T T T T T

09} T |
08} .
0.7 \
|
\
06} \
= I\
e 05F |
\
04
03}
0.2
0.1
0 1 L L * L
0 0.2 0.4 06 0.8 1 1.2 1.4

Lr

Fig. 15 Failure assessment diagram (BS7910)
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