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Abstract — The connection part (corbel) between bottom slab and side wall in inground LNG storage
tank has hinge conditions partly fixed by using anchor bars to reduce stress concentration. The corbel deforms
in both radial and vertical directions under load conditions of the LNG tank such as LNG temperature,
hydraulic pressure, etc. Membrane is an important part from the viewpoint of design because the deformation
of the corbel is transferred directly to the membrane and superposed with other deformations. Behavior
of the corbel has been investigated through various sensors to measure temperature, load and displacement.
And the test data have been compared with finite element results analysis to propose a more reasonable
design of LNG storage tank.

Key words: Inground LNG Storage Tank (1314 LNGAZ€)=1), Corbel (), Membrane (X2
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Fig. 1. The configuration of inground LNG storage tank.

ARE AFHAE Aot od A-d3a sivh A eH4
ING AR ae A% At AF=e] 83 g
2%k A WA R AT 5 7Pl e o
AANE 253 9Jon FAAZE agle]l BEXY ol
F< BAFE Ado] Utk a8y A8k ARYaE
A ga) AT} el ANkE ZE3le] Al AdE
TZREZ 27 g A4S SR g st A
3] F2] BEAHSZE 9A Slurry wallg AlF3te]
Ak AAWE AlF3t S FHg & 893 7
zo] Wgt 23 Algo] o] FoixA Hoh. o] wa}
AFZAlole Z2 Al wWE #Yr), SAASeIME
A& g @ @d Ao 3t xuk 2 WE &
A F29 vl G3s A siof st

T2H o2 ZAYE uiy SetEe) WAV 4
AZ= e W] old j1A 1A whalez AZAd
olg ¥A W vie AFR $¥ HF o] TS
23l 2 AAF AFe 3] A8 HE AlF g el
T REE dACE AM-Sle] AFo] o] R, &
LNG 93 A% 2 213} 93t ojxz:wF o] Wi
e A9 o] Bl =% 2 AF 93 WFo] #
A F=oltt,

W By e INGAA e we Aske Atz dst
Zo] T4E 8 7508 3 2o o3l BE
of tigt kA BI7t o] FAA $ith. 1By A)314
ARy 9 7he FHR ol 9)F AFo] HHE HAS
Bael W8 AFol SHHEE F71E9] HEo] w3
o2 ey Qle] ux Pkl s £4o] gt

2 =AM e d57EETA A-ALZIA] #000 H

-57~

Al
A

Zhd

o) AA ANE HA3 gHF TARY 2,3
% 223 7 e WERe SYsAY. £ o
3% 20 We fadidos T8 TAH HY
3 A A= ke vzt 25k ING Adga
29 AFL 24 sg.on o)g T3 Wl u
Ae FFL setataat Sk

-

IL Corbel & 7= ¥ /S

2.1. Corbel® =

Fig. 2~3c 2% 9240 i3 A 72 2 IA
S YER I Ut} Bottom Slabe} Side Walle] A2
E HERE HHo| HZE 4AZ 92¥ Bearing
Plate”} A X5 o] A}o]Z Anchor barS A X3t 1L

Anchor Bar

P

Bearing Plate TB |

Fig. 2. The configuration of cobel part in LNG storage tank
(Fig.1 A-A View).
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Fig. 3. The configuration of cobel part including sensors
in LNG storage tank (B-B View).
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Table 1. Material specification.

Material Size (mm) No.

Bearing plate $S400 1000 x 950 x 12 320
SBPD930

Anchor bar /1080 32¢ 320
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Fig. 4. Obtained displacement procedure by FE analysis.
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Fig. 5. The variation of LNG height during operation in
LNG storage tank.
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Fig. 6. The variation of temperature in top of bottom slab.
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Fig. 7. The variation of stress in anchor bar at corbel part.
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Fig. 8. The variation of relative deformation in radial
direction at corbel part.
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Fig. 9. The variation of relative deformation in vertical
direction at corbel part.
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