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A Study on the Design Safety of Inner Tank Structure in Full
Containment LNG Storage Tank
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Table 1. Physical and thermal properties of inner tank

Young’s modulus, Pa 21x10"
Poisson’s ratio 03
Mass density, kg/r® 8000
Thermral expansion coefficient at ~200°C, um/m + K -92x10°
Thermal conductivity at -200°C, W/m - K 16
Specific heat at 100C, Jkg - K 510
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Fig. 1 Top girder and stiffener of inner tank
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(a) Hydrostatic pressure (b) Thermal load
Fig. 2 Applied loadings in inner tank
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Dispiacement In the horizontal direction, mm

Displacement In the horizontal direction, mm

—n— Hydrostatic pressure
—e— Thermal load at -162°C

—a— Combined hydrostatic-thermal loads

—s— Hydrostatic pressure

—e— Thermal load at -162°C
—a— Combined hydrostatic-thermal loads
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Fig. 3 Displacement of inner tank without stiffener
—s— Hydrostatic pressure
—o— Thermal load at -162°C
—a— Combined hydrostatic-thermal loads
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Fig. 4 von Mises stress of inner tank without stiffener
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Fig. 5 Displacement of inner tank with stiffener
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Position along the inner tank surface, m

(b) Veniéal direction
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Fig. 6 von Mises stress of inner tank with stiffener
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Fig. 7 Displacement between inner tank without stiffener and inner tank with stiffener
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—s— Innertank without stiffener
—~-o— Innertank with stiffener
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Table 2 Gravitational load along the height of inner tank

0 0246401.92
3.65 7351450.4
7.3 5705744.24
10.95 4559529.8
146 3660272.56
18.52 2905668.84
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Fig. 10 Displacement between inner tank without stiffener and inner tank with stiffener

—a— Inner tank without stilTener
—eo— Inner tank with stiffener
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Fig. 11 von Mises stress between inner tank without stiffener and inner tank with stiffener
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