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Abstract: The steel dome of the large LNG storage tank is welded by the roof panel and the ribbed-type reticulated shell.
And there is no relevant code to refer in the stability analysis for the large LNG storage tank dome in China due to its structur-
al particularity. Most of the designs refer to the code of the single-layer reticulated shell which may lead to the risk of local
instability of the steel dome. Therefore, a new stability analysis method of the steel dome was proposed, in which the reticu-
lated shell was equivalent to the single-layer one. Based on the principle of ensuring the equal section area, bending stiff-
ness, and the local stability of the special-shaped beam after equivalence, the contribution of roof panel to the stiffness of
beams was considered by converting the roof panel section into the upper flange section of special-shaped beam. The rational-
ity of the analysis method was verified by numerical simulation, comparing the instability mode, stability ultimate bearing ca-
pacity and safety factor of the structure. The results show that the new stability analysis method can reasonably consider the
enhancement of roof panel on the overall stiffness of structure, slow down the early instability degree of steel dome, and avoid
the generation of wrong buckling mode of the roof plate.
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Fig.1 Schematic diagram of steel dome of
LNG storage tank
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Table 1 Specification of beam members of steel dome
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Fig.2 Schematic diagram of equivalent results
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Table 2 Equivalent section characteristics of
beam H350-250-8-12

e b MSEM IR I SFAUS SR ERESIE I

HHIE SR g S IR SHE[10]
L/mm 580 b/mm  h/mm FEELL ks
600 100 303.89 21.72 6. 81 <12.375
750 125  331.09 22.65 7.13 <12.375
900 150 359.34 23.38 7.51 <12.375
1050 175 388.29 23.95 7.94 <12.375
1200 200 417.74 24.42 8.39 <12.375
1350 225 447.57 24.80 8. 86 <12.375
1500 250 477.70 25.12 9.35 <12.375
1650 275 508.07 25.39 9.85 <12.375
1800 300 538.65 25.62 10. 36 <12.375
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Table 3 Equivalent section characteristics of
beam H350-174-6-10

SR MBI L% g FRURRARR EREGEEL

WS BT S W L% S5HE10]
L/mm 580 b/mm  h/mm =114 ks
600 100  258.88 20.63 6.13 <12.375
750 125 292.64 21.32 6.72 <12.375
900 150 327.06 21.383 7.35 <12.375
1050 175  361.93 22.21 8.01 <12.375
1200 200 397.13 22.51 8. 69 <12.375
1350 225 432.61 22.75 9.38 <12.375
1500 250 468.32 22.93 10. 08 <12.375
1650 275 504.23 23.08 10. 79 <12.375
1800 300 540.32 23.21 11.51 <12.375
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Fig.3 Structural finite element model
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Fig. 4 Lowest buckling mode of structure with different covering plate widths
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Fig.5 Instability modes of structures with different covering plate widths
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Table 5 Safety factor with different covering plate widths

E S NN WA FRE LA SHE[ 10141

L/mm WIERE Rk BWZERK
O( B2 M5%) 0 1.33 <2
600 100 1.67 <2
750 125 1.99 <2
900 150 2.30 >2
1050 175 2.61 >2
1200 200 2.88 >2
1350 225 3.12 >2
1500 250 3.32 >2
1650 275 3.50 >2
1800 300 3.67 >2
”f;ig;ﬁi%;ﬁﬁi LW 9.87 >2
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Fig.7 The maximum vertical displacement with

different covering plate widths
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