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Analysis of horizontal tank with jacket based on ANSYS Workbench
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Abstract; Targeting at the horizontal tank with jacket from a certain
project as the research subject, applying the finite element software
ANSYS Workbench, the structural static analysis showed that under
the full load and the snow condition the deformation and stress were
similar and the reinforced rib had significantly effect on the tank.
Meantime, the response spectrum analysis told that under the seismic
condition the maximum stress occurred in the saddle. which was low-
er than the allowable stresses of the materials. The reliabilities of the
tank were validated, and optimization method was presented.
Keywords: jacket; reinforced rib; structural static analysis; response

spectrum analysis; stress
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The tank structure sketch
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Table 1 Material attribute
) AL/ R R/ YR 1/
ok ER /=4
MPa (kg +m %) MPa
304 1.99X10° 0.3 7 933 137
Q235-A 2.10X10° 0.3 7 850 140
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Figure 2 Finite element model
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Figure 3 The deformation of the tank
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Figure 4 The stress distribution nephogram of the tank
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Table 2 The first 10th order natural frequencies

B 2 A R0 3 / He W % A R 3/ He
1 24.930 6 55.863
2 28.417 7 57.381
3 29.078 8 59. 650
4 52.365 9 60. 294
5 52.495 10 60. 390
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Table 3 Horizontal acceleration
AIRAW /s IRFFR/Hz KPHERME/ (ms 2 || BRMAY/s R FR/Hz KFEHZEE/(m s 2)
0. 050 20.000 0 1.136 8 0. 400 2.500 0 1.394 2
0. 100 10. 000 0 1.568 0 0.425 2.352 9 1.321 7
0. 200 5.000 0 1.568 0 0. 450 2.222 2 1.256 9
0.225 4,444 4 1.568 0 0.475 2.105 3 1.198 5
0. 250 4.000 0 1.568 0 0.500 2.000 0 1.145 6
0.275 3.636 4 1.568 0 0. 600 1.666 7 0.975 8
0. 300 3.333 3 1.568 0 0. 800 1.250 0 0.757 5
0. 325 3.076 9 1.568 0 1. 000 1.000 0 0.622 5
0. 350 2.857 1 1.568 0 2.000 0.500 0 0.311 8
0.375 2.666 7 1.475 6 3. 000 0.333 3 0.037 4
— wos AL G AT R WL S 0

7.568 7e5 Max

5.0459e5
2.523 0e5

11.145 Min

0.000
0.750 2.250
BS5 EhRETHENREDHHEE

The stress distribution nephogram of tank under

Figure 5

seismic condition
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Figure 6 The stress distribution nephogram of tank
under snow condition
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