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Abstract - As the LNG storage tank is aged, if there is a crack in the outer wall concrete or corrosion of the
reinforcing steel, there is a risk of a major accident such as collapse of the structure depending on the type and
degree of damage. Since 2014, LNG storage tanks have undergone precise safety diagnosis and safety in-
spection has been carried out. The condition evaluation criteria for each component have been revised and ap-
plied in January 2016. The condition evaluation standard is to evaluate the status of storage tanks based on the
appearance survey and material test results of LNG storage tanks and it is important for maintenance. In addi-
tion, the representative condition evaluation standard that shows the comprehensive state of each LNG storage
tank is important in maintenance, but the related standard for LNG storage tank outer concrete is not available
in Korea and abroad, and development of the condition evaluation standard is necessary. In this paper, we ex-
amined the structural characteristics of LNG storage tanks, analyzed the status of the condition evaluation cri-
teria for each member, and developed a comprehensive status rating system by weighting the members. We
used the AHP(Analytic Hierarchy Process) technique and developed a representative conditon evaluation cri-
teria through surveys of professional organizations.

Key words : LNG storage tank structures, representative condition evaluation standard, analytic hierarchy
process, weight analysis
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Fig. 1. Classification according to tank positions
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Table 1. Application range of condition rating
for members of LNG storage tank

Classification of members Application range
Roof a, b, C, d , €
Upper Wall a,b,c,d,e
Structure
Deck a,bc,d,e
Lower Pedestal a,b,c,d,e
Structure Foundation a,bc,d,e
Bearing Bearing a,b,c,d,e
Conc~re‘te Carbonation, Chloride a, b c d
Duability
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Fig. 7. Hierarchy construction for Above-ground
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Fig. 8. Hierarchy construction for In-ground of
LNG storage tank
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Table 2. Weight ranking results of above-ground
(Elevated concrete base) according to
specialized organization

Ran- | Operating Diagnosis Univ. and KGS
king | organization centers Institute
1 Durability Durability Wall Deck
2 Deck Deck Deck Bearing
3 Foundation | Foundation Pedestal Wall
4 Wall Wall Roof Pedestal
5 Pedestal Pedestal Bearing Foundation
6 Bearing Bearing Durability | Durability
7 Roof Roof Foundation Roof
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5%
30%
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g:: ms 5% m‘ux ‘5"
0% 8% 5% 8% 8% I =
= M il;
Roof Wall Bearing Pedestal  Foundation Durability
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Fig. 10. Analysis results of above-ground(Eleva-
ted concrete base) according to speciali-
zed organization.
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Fig. 11. Integrated weight results of above-ground
(Elevated concrete base).
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Fig. 12. Analysis results of above-ground(Base hea-
ting) according to specialized organization.
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Table 3. Weight ranking results of above-ground
(Base heating) according to specialized

Table 4. Weight ranking results of In-ground
according to specialized organization

1%

organization
Ran-| Operating Diagnosis Univ. and KGS
Ran- Operating Diagnosis Univ. and KGS king | organization centors Institute
king | organization centors Institute
1 Durability | Foundation Wall Wall
1| Durability | Foundation | Wall Wall 2 | Foundation | Wall | Foundation | Foundation
2 Deck Deck Deck Durability 3 Wall Roof Durability Roof
3 Foundation Wall Roof Roof 4 Roof Durability Roof Durability
4 Wall Roof Durability Deck
5 Roof Durability | Foundation | Foundation s0% =
a5 s =
MI: 7%
35% 31%
2 30%
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Fig. 13. Integrated weight results of above-ground
(Base heating)
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Fig. 14. Analysis results of In-ground according
to specialized organization
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Fig. 15. Integrated weight results of In-ground
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Table 5. Weight ranking results of durability
according to specialized organization

z29=

Table 6. Weights of each member according to
LNG storage tank types

Ran- | Operating Diagnosis Univ. and
. . . KGS
king | organization centors Institute
h Chloride for | Chloride for | Carbonation | Chloride for
lower lower for upper upper
2 Carbonation | Carbonation | Chloride for | Chloride for
for lower for lower upper lower
3 Carbonation | Chloride for | Carbonation | Carbonation
for upper upper for lower for upper
4 Chloride for | Carbonation | Chloride for | Carbonation
upper for upper lower for lower
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Fig. 17. Integrated weight results of durability
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Al -
. Evaluation bove-ground Above-ground
Div. . (Elevated . . |[In-ground|
items (Base heating)
concrete base)
Roof 9 13 19
Upper Wall 16 26 27
Deck 23 24 -
Pedestal 14 - -
Lower
Foundation 14 21 30
Bearing Bearing 13 - -
\Carbona- "PPeT 2 3 5
tion It ower 2 3 5
Concrete
upper 3 5 6
Chloride
Lower 4 5 8

Table 7. Criteria according to defectability range

Criteria| A B I D E
Defecta
bility | 0.10 0.20 0.40 0.70 1.00
index
Déﬁcm 0=X<0.| 0.13=X | 026=X | 049=X | o
Y 13 <026 | <049 | <079 | 7T
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