Master Of Science in Computational Mechanics
Computational Structural Mechanics and

Dynamics
Chinmay Khisti
(12 April 2019)
Assignment 8
(Hyperbolic Shell)

Analyze the following concrete hyperbolic Shell under self weight. Explain the behavior of all the
Stresses presented. t = 0.1

(0,10, -2) (10,10, 2)
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Figure 1: Problem geometry

As seen in figure above geometry was constructed in GiD with essential boundary conditions
and material. The geometry was discretized in 10 x 10 element configuration as seen in figure 2.



Figure 2: Meshing

The calculations were performed in MATLab with MATFEM. again the results were plotted
in post-processing part of GiD. as it can be seen in figure 4 maximum displacement occurs in z
direction as the shell is suspended in xy direction causing deflection due to weight in z direction
in the central region of shell.

Below are the couture for the rotational strain as the geometry is not i the same plane.



X-Displ
2609%e-5
23671e-5
2.1244e-5
18816e-5
1.638%e-5
13961e-5
1.1534e-5
8.106e-6
66784e-6
4.2509e-6
1.8234e-6
-6.0416e-7
-30317e-8
-5.45838-6
-7.8868e-6
-1.0314e-5

Contour Fill of Displacement, X-Displ -1.2742e-5

-15168e-5

(a) = Displacement

Y-Displ

2 6098e-5
23671e-5
2.1244e-5
18816e-5
1.6389e-5
1.3961e-5
1.1534e-5
9.106e-6
6.6784e-6
4.2508e-6
1.8234e-6
-6.0419e-7
-30317e-6
-5.4593e-6
-7.8868e-6
-1.0314e-5
-1.2742e-5
-15169-5

Caontour Fill of Displacement, Y-Displ

(b) y Displacement

Z-Displ
0
585166
-137028-5
-2.05536-5
2740485
-342558-5
- -4.11058-5
-4.7956e-5
-5.4807e-5
-6.16586-5
-6.8509e-5
———— ———— -7.536e-5
j -8.2211e5
| TON—— et
o 9591265
Contour Fill of Displacement, Z-Displ -0.00010276
-0.00010961
-0.00011647

(c) z Displacement

Figure 3: Displacement
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X-Rat
D.0o01419
0.00012738
0.0001128
9.825e-5
8.369%-5
6.9147e-5
5.4596e-5
- 4.0044e-5
25483e-5
1.0841e-5
-361e-6
-1B162e-5
-3.2713e-5
-4.7265e-5
-6.1816e-5
-7.6368e-5
-9.0819e-5
-0.00010547

(a) « Displacement

¥-Rel
0.00D12002
D.00010547
8.0818e-5
7.6367e-5
8.1816e-5
47264e-5
32713e-5
-1.8161e-5
361e-8
-1.0942e-5
-25483e-5
-4.0045e-5
-5.4586e-5
-6.6148e-5
-8.3698e-5
-0.8251e-5
-0.0001128
-0.000127365

(b) y Rotation

Z-Rot
D.0006164
0.00064781
0.00047042
0.00041093
0.00034244
0.000D27395

- 0.00D20547
- 0.00013698
5.848%e-5
1.5643e-10
-6.8488e-5
-0.00013698
-0.00020547
-0.00027395
-0.00034244
-0.000410083
-0.00047042
-0.00054781

(c) z Rotation

4
Figure 4: Couture for the rotational



