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Abstract — This paper deals with parametric studies for the structural response of LNG Storage Tank
steel roof behavior acoording to change in design condition. In the design of steel roof, it may be required
to represent a stable behavior under many loading conditions and those of combinations. We fulfill the
analysis the steel roof behavior during concret placing and additionally change the design variabls like H
beam, pressure and steel roof plate thickness. On the basis of the obtained rsults from this studies a guideline
for a more reasonable design of LNG storage tank steel roof is introduced.
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Fig. 1. The configuration of LNG storage tank.

NA o AL AL 200,000k12] 5 )&% ©
ol AN &= P4 Fig 13 2t LNGHEA
o] HUE LNG7F AR = A9l Fol= 492 m
olt}, ojg} 7o) LNGZ} AAl A== &0l A3t
A% HeE AAS Aoz AAF o3 #Ha 7
£A] LNGY 4ol LA B W22 AR
9178t AR H2Z g otk Fg 200
Steel Roofe} H H19] #jx] 4 Table 1o]& z 84
o) A7 949 Ay % BAAE YelUT}. Steel
Roofdll 714 A &gele A E 3159 A719] A

Reinforcement Ring
(H100X100X5/8)

/—Wuﬂcl(ﬂ 200X200%8/12) ‘
1 |

Reinforcement Ring

6th Ring

K
R24570
k

L7th Ring | o29483

\' R33630
¥
R35000

TRing Piate
End

Fig. 2. The configuration of roof plate and beam.
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Table 1. Material property of roof members.

Material ASTM ASTM
A516.GR.70 | A36.mod.1
Tensile Strength(N/mmZ) 482.85 400.05
Yield Strength(N/mm?) 262.12 248.29
Young's Modulus(N/mm?) 192,276 192,276
Poisson's ratio 0.3 03
Specific gravity(tonf/m®) 7.85 7.85
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Fig. 3. The procedure of concrete pouring.
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Fig. 4. Comparison of displacement from differentiate the
H Beam members.
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the H Beam members.

Table 2. Load condition of concrete load.

Stress
From To (N/mm?)
Step 1 Edge 7th Ring 0.0291
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Fig. 6. Comparison of displacement from differentiate the
plate thickness.
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Fig. 7. Comparison of equivalent stress from differentiate
the plate thickness.

Table 3. Load cases of the analyses.

o [ T e[S
Case 1 10 200x200x 8/12 | 0.02634
Case 2 10 100 x 100 x 6/8 0.02634
Case 3 7 200x 200 x 8/12 | 0.02634
Case 4 7 300 x 300 x 10/15]  0.02634
Case 5 10 200 x 200 x 8/12 0.01756
Case 6 10 300 x 300 x 10/15] 0.01756
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Fig. 8. Comparison of displacement from differentiate the
inner pressure.

120

Step 1 {Edge~Ring?)

Ring Plate
—m— —0—Casetl
1004 | —&- —0O--Caseb
«— —A— —A—Caseb
E .
3 804 Rt "G
a ]
8 /
£ 604 o O D g0 }/
&% Twmu — N -
s R S I r7
5 e R2 R4 RS 3
@ \ Re1 R6
g 40+ ‘\z‘
S i
2 Ryhegee -é..«eﬂ’iﬁ\
20

M 1) T 1 ¥ T
0 5000 10000 15000 zoouo zsooo 30000 35000
Radius{mm)

Fig. 9. Comparison of equivalent stress from differentiate
the inner support pressure.
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