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Abstract - The LNG storage tank as core facility of LNG industry is mainly composed of the inner tank of
nikel 9% steel and the outer tank of prestressed concrete. To respond proactively increased risk of structure per-
formance deterioration due to fatigue of the inner tank and durability reduction of the outer tank, life evaluation
program for LNG storage tank is needed. In this study, life evaluation program for LNG storage tank was de-
veloped to assess fatigue of the inner tank and durability(carbonation and chloride attack) of the outer tank. By
defining the main three scenarios in the inner tank, the fatigue life analysis is conducted from structural analy-
sis and Miner’s damage rule. Carbonation progress of the outer tank is predicted according to thickness of cov-
er concrete by using carbon dioxide contents and data of penetration depth. To consider a variety of input con-
ditions and a reliability in results of chloride attack, the evaluation of choride attack for the outer tank is con-
structed through Life-365 program of open source.
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Fig. 2. The default values of material properties
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Table. 1. General specifications of LNG storage
tank for life evaluation

Z]732] (Above-ground),

BH=
B3 2% Z%5 2 (Full Containment) ¥=
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PRS2l 9% UAZ} (9% Ni Steel Plate)
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BB T A E(m) 82.6

a7} A8 3 %) A219 A33 20179 68



o
ol
Aol

N

<R s,

| |
= |
1

1
1
]
1
|

A A
Fig. 5. Analysis model of life evaluation for
LNG storage tank

IV. 7|Al20fe| W= |3 u=2E &7t sy

Z1A ok &l 4 (Mechanical Analysis) W& =
Al B 27k 9] ZEAl22 FEET ke as)
A ZEaRE A8 FY(TR/E) MM 9 A

8 AHE 7|9hs 3 A2 Aol theF
FHeL|Y 223 FolH LNG AZE =L
A& 98t Abaqus ZEIHS o] &3t on
25 342 FEMFAT Z2 1382 &85} 7
AT AR A g 82 oled 9 =l
A Ele & 4 UTH3]. Abaqus®t FEMFATS 7
=3} 3A4< s17] YA batch commandS A&

ST,

Lt ol i,

)

41, LIZE39| siA ALtz
Wx'= sgriet ddste] 3714 Ave e
g Aozt x4 2 924E FPstch

42. Hx=B3[9| FxsHN

Abaqus M-S AEsE7] 8] batch
command & Z-&3¥ oW A= 253
Aot 3] Abaqusi= Pythonol2til &E]+ Script
dolE Agsisir] WEol Ray 9 A Z2A
25 EF PythondAE EEIE AAEI batch
command & &34

Abaqus 34]& F3t] AHEA7E B adh s A
He 2584 Ao, &9 ailA A, Wiy sy 42
o] 7R ol 2% A Afols % A
i Aot =7t b AA IS F+= Corner
protection &< gUiFg 27k 2E dAAE
Post-Processingsl 3t Th &2 3|4l A=
25 A Aok FLA &9 AA A A
b 9ol 7P A 4FE F= Corner
protection &< gUig 27kA &Y A&
Post-Processing®} 3tttk W& 314 A -foll=
HE el A HEY $of FAF wstel @Al
U7l wiZol WP HFo] A A At FA

KIGAS Vol. 21, No. 3, June, 2017

Table. 2. Life evaluation scenarios of the inner

tank
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Fig. 7. Enlarge result of stress analysis in Abaqus
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