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Abstract - South Korea is the world‘s second-largest importer of LNG and possess about 70 tanks which are
in operation by 2017. Thirty years as the design warranty period have exceeded since LNG storage tanks as the
core facility of LNG industry were constructed in 1986. The LNG storage tank is under precision safety diag-
nosis from 2014 due to urban gas business act amendment . There is no criteria of condition evaluation for out-
er tank of LNG storage tank at the time of precision safety diagnosis. Through analysis of structural character-
istic of LNG storage tank and civil structure condition evaluation standards, the criteria of condition evaluation
for main members was developed. The criteria of objective condition evaluation can improve safety and reli-
ability of LNG storage tank and suggest matenance criteria.

Key words : LNG outer storage tank, condition evaluation method, criteria of condition evaluation, struc-
tural characteristic, precision safety diagnosis
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Fig. 1. Form of LNG Storage Tanks.
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Table 1. Loads of LNG Storage Tank

Division Applied Load at Outer Tank
A. permanent dead load
load load due to drying shrinkage of concrete
B. prestressed friction, relaxation, drying shrinkage,
load creep loss
hydro-test load
operational LNG load
load of inner gas
C. variable loa<.i zjlccordmg to outer temperature
variation
load
wind load

live load applied at the roof(including
snow load)

operating Basis Earthquake

spillage load

D. emergency

collision load(missile load)
load

Safe Shutdown Earthquake
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(a) Maintenance of main
members

(b) Example of condition
prediction model

Fig. 2. Importance of main member classifi-
cation for LNG storage tank.

Table 2. Main members of Outer tank according
to tank types

Positio Fo}md Inner tank Main members
n ation
roof
upper wall(including
structure buttress)
9% Ni tank,
elevated Me o tank slab
lower pedestal
structure foundation
ground - X
bearings tank bearing
roof
upper X .
wall(including
B}B(:t.(’m 9% Ni tank, stetre | (mc)
ting Membrane tank
system lower .
foundation
structure
under 9% Ni tank, roof
g o NI upper N .
round Membrane tank structure wall(nchding
buttress)

KIGAS Vol. 21, No. 5, October, 2017

R L

o

FeiisyE dAgskAl "k FAE 74 FAE
RFIE Sl o]t Bl dig gk A
BAE Al AAAQ] #HE 2 E4E s

Fig. 29} 2ol ‘I‘—LQLIE:]TZH 9oz FAEAA
AR, RERZNE Holy, Ry, Rek
BEF 9 A rd AL 5 £AY 5 AT

% AU5F DB/} FuEE REAHE o
@ 5 e Audzede 24U A ¥ 5
93 AANENSF AHHPHS E3) A LNGA
g ta U= 6% sbssich

INGAZE A o) z0 a0 724 542 123}
o] Table. 29} Zo] FLFAE A/GH 7 ATl
wet 2SS

IV. LING MYHT 9| 2487 Z=AL I B4

LNGA AR Fol| A AAZ FAYsI e &4F
FE glslr] sl 20143 =0 AEerdR

2785

-
:
= n
a
L

s
a
|
-

%

wra |~
&
e |~

¥

Mz

Bottom Annular uferm )

Fig. 3. Distribution for kinds of damage in each
member of LNG storage tank.
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Fig. 4. Kinds of damages for the wall of LNG
storage tank.
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Fig. 5. Kinds of damages for slab and support
equipment of LNG storage tank.
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Fig. 6. Domestic Standard Application Analysis.

Table 3. Roof and slab Evaluation Criteria

Crit
eria

Cracks

Deterioration and Damage

a

o crack width under 0.1mm

ono damage

o crack width over

© damaged surface area

o crack rate over
10% " under 20%

b | 0.1mm~ under 0.3mm under 2%
o crack rate under 2% 7
o crack width over o damaged surface area
. 0.3mm ~ under 0.5mm over 2% ~under 10%
o crack rate over © damaged area due to
2% ~under 10% steel corrosion under 2%
o crack width over © damaged surface area
d 0.5mm ~ under 1.0mm over 10%

© damaged area due to
steel corrosion over 2%

o crack width over 1.0mm
o crack rate over 20%

o stability decrease due to
section reduction of steel
corrosion
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Table. 4. Con’c Wall Evaluation Criteria

Crit

” Cracks Deterioration and Damage
eria

a | °ono crack ono damage

© damaged surface area
under 2%

© damaged surface area
over 2%~under 10%

© damaged area due to steel
corrosion under 2%

b | o crack width under 0.2mm

o crack width over
0.2mm~under 0.4mm

o crack width over
0.4mm~under 0.5mm

O excess occurrences of
bending cracks due to
reduced load carrying
capacity

o crack width 0.5mm®]”d

O stability decrease due to
excess occurrences of
bending cracks or severe
deflection

© damaged surface area
over 10%

© damaged area due to steel
corrosion over 2%

o stability decrease due to
severe damage of
concrete or damage of
tendon anchorage zone

a
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