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1 Cylindrical tank

Analyze the state of stress of the tank shown in the figure, which is submitted to
an internal pressure. Suppose a continuous variation of the thickness of the spherical
cupola. Use revolutions shell elements with two nodes and 3D shells elements withthree
nodes.
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Figure 1.1: Problem geometry



1.1 Geometry

The following figure shows the model used:
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Figure 1.2: Geometry.

In the figure on the right (a) we can see the geometry defined for the model, in the
figure on the left (b) it can be seen the four types of materials used in the dome to
simulate the change in thickness.

In the next graph (Figure 1.3) it is possible to see the boundary conditions and applied
loads. The figure (a) shows the constraints applied in the model and figure (b) shows
the direction and position of the applied loads.
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Figure 1.3: Boundary conditions and applied loads.
1.2 Post-processing

The following figures present the post-processed results for this analysis.
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Figure 1.4: Displacement in the x-direction
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Figure 1.5: Displacement in the y-direction
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Figure 1.6: Displacements
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Figure 1.7: Maximum and minimum displacements
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Figure 1.8: Rotations
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Figure 1.9: Momentum in the radial-direction
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Figure 1.10: Momentum in the theta-direction
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Figure 1.11: Axial force in the radial-direction

Contour Fill of Na (N/m]. @

Mtheta (Wim})
I 31181e+05

25838e+05
2 DRYBe+05
- 15454e+05
- 1.0212e+05
- 40694
. -2729.3
b4 -551563

I -1.0758e+05
y ~1.66+05

Gontour Fill of Ntheta (N/m). @
Figure 1.12: Axial force in the theta-direction
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Figure 1.13: Tractions in the y-direction



2 3D Analysis

2.1 Geometry
A 3D model of the problem was built using COMPASS RamSeries.

In the Figure 2.1 (a) the geometry of the model is shown and in the Figure 2.1 (b)
the constraints used to comply with the boundary conditions.
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(a) Geometry
(b) Boundary conditions

Figure 2.1

Figure 2.2 (a) shows the discretization used with 3-noded shell elements.

Analogously to what was done in the 2D model, the changes of the thickness in the
dome were simulated with the use of different materials. This can be seen in the figure
2.2 (b)
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(b) Materials
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The contours of the displacement distributions are represented in the Figure 2.3 and

2.2 Post-processing
Figure 2.4.
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2K, Elements. o

Layer0 = Modes

(b) Displacement in the z-direction

3

Layer to use

11

Displacements Disp_X

0.0011358
0.00086622
0.00079269
0.00061916
0.00044563
0.00027211
9.8577e-05
-7.4951e-05
-0.00024848
-0.00042201

{mj

Figure 2

2K, Elements o

LayerD = Nodes

(a) Displacement in the x-direction

Layer to use




Displacements Disp_Y Displacements |Displac

m) ements| (m)

0.0023666 0.0023671

00020242 0.0021041

00016816 0.o018411

0.0013394 0.0015781

0.00099705 0.0013151

¥ 0.00065467 ¥ 0.001052

0.00031229 0.00078904

-3.0096e-05 0.00052602

g -0.00037248 i 0.00026301

-0.0007 1488 0

Layerto use: Layer0 = Nodes: 2K, Elements o rormae crooas Layerto use: Layer0 = Nodes: 2K, Elemenie o oo oo
(a) Displacement in the y-direction (b) Displacements
Figure 2.4

If we compare with the results of Figure 1.4, Figure 1.5 and, Figure 1.6 it can be seen
that the results are equivalent.
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Figure 2.5
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Figure 2.6
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