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3-D Structural Anulysis of Large Vertical Vessel
with Leg Subjected to Earthquake Loading
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Recently the technique of applying Finite Element Method to predict structural behavior has
become widespread, Therefore, by using this method and hardware systems, i, e, Engineering
Work Station, we can obtain more realistic result.

This paper describes our stress analysis example that is 3-D structural model under earth-
quake load. A unique approach in this analysis is to model a 1/2-symmetrical portion of the

structure.

More over, we showed the two other cases of analysis, One is a vessel with lug for support,
the other is a model of 1/4-symmetrical portion of cylinder with inner jacket wall. And we
examined the influence on local stress that occured by the difference of these cases.

These results shows that our modeling presents a safe design.
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STRESS CONSIDERATION SECTION
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Fig. 2 Finite element model of a 3-D structure
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Table 3 Added stress

of earthquake kg/mm?2 of pressure kg/mm?2 kg/mm?2
Location ax ot oL THL Location or gt oL TtL Location S S2 Ss SI

A 0.00 | -1.97| 2.08| 0.44 A —0.14| 8.03| 4.61!—0.51 A —0.14} 10.01| 6.69| 10.15

B 0.00 |—2.60|—2.25—0.48 B 0.00] 7.98} 4.52| 1.06 B 0.00| 5.49| 2.17| 5.49

C 0.00 |—7.46!—7.89; 0.49 C —0.14] 13.78 | 10.20 |—0. 25 C —0.14| 6.34] 2.29] 6.48

D 0.00 9.91| 9.36|—0.85 D _ 0.00| 1.14|—2.27| 0.19 D 0.00| 11.16| 6.98| 11.16
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Table 4 Stress intensity under load of earthquake ke
Location without support lug with support ]

A 2.47° 6.16

B 2.93 8. 50

C 8.21 1.16

D 10. 53 1.92
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-Table 5 Comparision for cylindrical structure kg /mm?2
Single cylinder | Outside 17.33
Outside of shell 4.25
Double cylinder
Inside of inner jacket 2. 80
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