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Abstract — Using the finite element analysis, this paper presents the strength safety of a side wall of
an outer tank and a roof structures in a full containment LNG storage tank system. The outer tank structure
in which is constructed with a prestressed concrete is forced by internal hydrostatic and hydrodynamic
pressures of a leaked LNG and an external wind pressure including a typhoon one. The FEM computed
results show that the ring beam between a side wall of an outer tank and a roof structure supports most
of the internal and the external loads. This means that the design point of the outer tank system is a ring
beam structure and the other one is a center part of the roof structure. In this FE analysis model of a
full containment LNG tank system, the outer tank and the roof structures are safe for the given combined
loads such as an internal leaked LNG pressure and an external typhoon pressure.

Key words : Wind pressure, Full containment LNG storage tank, Strength safety, Outer tank, Roof
structure, FEM
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Fig. 1. Finite element model of the prestressed concrete
outer tank.
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Table 1. Mechanical properties of a prestressed concrete.

Material

Concrete
Parameters
Young's modulus, MPa 3.04x10*
Poisson's ratio 0.2
Mass density, kg/m? 2,500
Thermal expansion coefficient at —200°C, p

10X 10~
um/m * K
Thermal conductivity at —200°C, W/m - K 2.326
Specific heat at 100°C, J/kg - K 837.21
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Fig. 2. Boundary conditions of the outer tank structure.

Table 2. External forces by a wind pressure depending on
the wind speed.

Speed, m/s Force, N
20 705,845
30 1,583,411
40 2,814,952
50 4,398,363
60 6,333,642
70 8,620,791
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Cemter of roof

Fig. 3. Observed positions of the stress and the deformation
along a side wall and a roof structure.
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Fig. 4. Stress and displacement of the side wall in outer
tank structure.
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Fig. 5. Stress and displacement of the roof in outer tank
structure.
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