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Abstract - Natural gas became one of the major sources of energy in Korea. As
the consumption of natural gas increase, the more capacity of the LNG storage tanks
is required. Recently, Korea Gas Corp.(KOGAS) has developed the technology of
designing the LNG storage tanks. In this study, some of the finite element analysis
has been made for deéigning of the roof structure of LNG storage tanks. The load
case and safety code used in this study were followed by BS7777.
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Fig.l. LNG Storage Tank.
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Fig. 2. The Procedure of LNG Roof
Design.
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Table 1. Roof A4 43X 2 Steel A&

uk

et

32.8m

140,000m’

- Rafter 967 (H200 X 200 % 8/12)

- Roof Plate|(9mm (ASTM A516)

- Ring Plate[20mm (ASTM A516)

Table 2. Load case at stagel

Load Self . Deck
. Live Load .
Case | Weight Weight
1 O
2 O O
3 O O O
B "H3adae g dAdAME  Steel
Roof A #eigl AAA X E #<s}7
e fassha dyge] AMgESled, =
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I Deck weight, Gas Pressuret: #3 A7
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Fig. 3. Displacement behavior of Roof
_ Frame (Stage 2-Load Case7).
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Table 3. Load case at stage2.

Load . . Gas Fresh
Self Weigt |-Live Load | Deck Weight| Accessory Snow-
Case ] : ) Pressure Concrete
1 Z
2 B
3 O O G
4 U O S O
5 U C @, O C
6 0 C C o °
- - N e ~ - -~ -
i % S U o i . it

@ : Negative Pressure

e {rsiginal

Frame.

Fig. 5. Stress of the Wall and the Roof
(Stage?2).
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Table 4. Material Properties of roof

concrete
Reinforcing
Concrete
Steel
gAd A d(psi) 4 65E+06 I8 SE+06
Fold o 0.18 _
Density ~

(b /in 0.00073386
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Table 5. Load cases of concrete roof.

g;zg Self Weight | Live Loaq Deck Weight | Accessory Preﬁré Snow Wind
1 | O
2 O
3 O O O
4 O O O
5 O O O O O
6 O O O O [ O
7 O O O O O O
8 O O O O o O
9 C O O O O O
10 C O O O O O O
@ : Negative Pressure
(positive pressure)ol= dutH oz Ao sectiono] HFF Hoz #/AY AE EHW
g F AUk

1.1163E-04~9.0345E-04 mm A =Z, A3
ogE 1 AHFESol HKIHA uUeHH.
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A AxgH AF 5o 83 =gl 2 I (Load case 10).

oz ZA8Fed, Mises 3L HANHo=Z
hoopttdo 2 2HETsL TAsHATt oA
& FEzxge 1F AAHoRE BIEHO #F

. , e i LS

g37] WEOlT, roofg 848 2dYsA N

opg 7 axel gl A#REEL ekl S\ e

7 Wolth 7tate THY HF2TY 2 s i

9 g#o] hoop W&OE 1F EFEH & e

2 & glem, oo wa AFH 7Y 3F NN
4 Bty

LTS

%k
Lo

A9= dome section®d FA#H hole

By e ey B9d Ho BEH

AL B 4 ot =3 dHH S E hole

Fig. 7. Stress of Concrete Roof (Load
case 10).
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