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Seismic design for application of LNG storage tank isolation system
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ABSTRACT

Natural gas as a clean fuel of the world demand for the trend is gradually increasing demand for

clean energy in the country and there is growing interest. Therefore, LNG storage tanks and related

facilities in the country of the importance of leading a community-based facility has emerged.

So common sense that an earthquake with a seismic isolation device LNG storage tank similar to the

actual behavior of the analytical model which can describe the development and construction of storage

tanks to enhance the safety and economic design techniques need to be developed.

In this study, a base isolation system, seismic analysis procedure of LNG storage tanks, and

Triple-FPB developed a mathematical model of the present crystallized and complexity factors to the

sum over histories model simplifies the complex behavior of the LNG storage tank with base isolation

system how to interpret the seismic isolation is proposed.
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Figure 4 Idealized force—displacement
relationship for T—FPB
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Figure 5 Shape of the LNG storage tank at Mexico

=<

—=—0.5% Damping
—e— 2% Damping
o1 5% Damping

—v— 10% Damping

Seismic Response coefficient, Sa

Frequency [Hz]

Figure 6 Seismic Response Spectrum
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Displacement

(a) Fixed System
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Table 1 Isolation system parameters of LRB
dm Keff 5eq Qd dy kl k?
m) | &Nm) |(10%)] &N) | (m) | &Nm) |(&Nm)
LRB | 0.12 | 2,603,678 | 10 | 250,198 | 0.096 |3,112,134 {518,689
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Table 2 Isolation system parameters of FPB

dm Ke[[ geq m Qd dy kl kQ
(m) | (N/m) | (10%) (N) | (m) | (Nm) | (Nm)
FPB |0.254 1615,977| 32.4 | 0.059 |79,6510.036|2,237,392 {302,627
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Table 3 Period&Response Spectrum coefficient
. R
Fixed LRB FPB
Timp(sec) | 0.608 | 0.608 | 0.608
%7 Ton(sec) | 10.330 | 10.330 | 10.330
Tigoi(sec) - 1.43 2.94
S, (Tipp)(®| 0900 | 0.900 | 0.900
SRS (T, )] 0031 | 0031 | 0.031
EfAS [ T2 con - : :
S,(Tiso)(®| 0830 | 0220 | 0.220
1 Mode(%) - 3528 | 3821
fa]%]; 2 Mode(%) - 6345 | 61.72
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3 Mode(%) - 127 0.07
m
m | Ve
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Figure 7 Simple model of the LNG storage tank
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Table 4 Displacement of isolation system

™3 | Response Spectrum ; . .
3 i Time History Analysis
Eq. Linear 0.119(m)
LRB 0-120(m) Bi-Linear | 0090(m)
Eq. Linear 0.258(m)
FPB 0-254(m) Bi-Linear | 0.144(m)

Table 5 Compare seismic forces used to LRB

Response
Spectrum Time History Analysis
o Analysis
Seismic Damping Damping
Force 0.5, 2, 10 %) 0.5, 2, 10 %)
Isolation Isolation
Fi Fi
ixed LRB ixed Eq.Linear | Bi-Linear
V,(MN) |331.20| 14239 |268.7| 122.803 | 90.004
Vy(MN) |562.60 | 214.49 [332.1| 309.578 | 221.972
M, (GN'm)| 4.16 2.063 | 4.18 | 1.665 1.297
My(GN'm) | 1646 | 3.622 | 820 | 5.102 3.615
Table 6 Compare seismic forces used to FPB
Response
Spectrum Time History Analysis
o Analysis
S;Elsmlc Damping Damping
OICL 0.5, 2, 10 %) 0.5, 2, 10 %)
Isolation Isolation
Fixed Fixed
xe LRB xe Eq.Linear | Bi-Linear
V,(MN) |33120| 7633 |268.7| 65361 56.400
V,(MN) |562.60| 114.59 |332.1| 159.196 | 112.114
M,(GN'm)| 4.16 1.068 | 4.18 | 0.922 0.836
My(GN'm) | 1646 | 1.908 |8.20 | 2551 1.938
Fixed system® 7-9- AlZto]gaA mr} 32
Ef sidol AR ta AA vy |
AFAE AHEIS A5 AlZro] H 34 (Bi-Linear) )
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