AR | . & % &

Universitat Politecnica De Catalunya, BarcelonaTech
Masters in Computational Mechanics

Course
Computational Structural Mechanics and Dynamics

Assignment 8

by

SAMADRITA KARMAKAR



A
NN AV AV AVAVAVANAVAVAVAV T Yo
RSSO AARESS
NN ATANANS VAVAYAT S Giva v
SRRSOt
KRS ees?

L LATH
T
NS

View to show the Hyperbolic Nature of
Geometry

0.1

Analyse the following concrete hyperbolic Shell under self weight. Explaining the behaviour of all

the Stresses presented. T

Assignment
Analysis:

View to show the Hyperbolic Nature of Meshed

Geometry
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Top View With Constraints
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Number of Triangle Elements 648.

Number of Nodes 361

Top View of Mesh



Contour Fill of Displacement, X-Displ.

X-Displ

1.0619-05
8.2592e-06

I 5.8994e-06
- 3.5397e-06
1.1799e-06
-1.1798e-06
-3.56387e-06
-5.8984e-06
-8.2592e-06
-1.0619e-05

Displacement in X-Direction

Contour Fill of Displacement, Y-Displ.

Y-Displ

1.0615e-05
I 8.2561e-06

5.8972e-06
- 3.5383e-06
1.1794e-06
-1.1794e-06
-3.5383e-06
-5.8972e-06
-8.2561e-06
-1.0615e-05

Displacement in Y-Direction




Z-Displ

0
-1.5916e-05
-3.1831e-05

- -47747e-05
-6.3662e-05
-7.9578e-05
-9.5493e-05
-0.00011141
-0.00012732
-0.00014324

Contour Fill of Displacement, Z-Displ.

Displacement in Z-Direction

X-Rot
49487e-05
3.849e-05
2.7493e-05

- 1.6496e-05
5.4985e-06
-5.4986e-06
-1.6496e-05
-2.7493e-05
-3.848e-05
-4.9487e-05

Contour Fill of Local Rotation, X-Rot.

Rotation in X-Direction




Y-Rot

4.9525e-05

3.8519e-05

I 2.7514e-05

- 1.6508e-05

5.5028e-06
-5.5028e-06
-1.6508e-05
-2.7514e-05
-3.8518e-05

Contour Fill of Local Rotation, Y-Rot. -4.9525e-05

Rotation in Y-Direction

Tx

11613

2041
I6469
- 3897
1325
1247
-3819
6391
-8963
-11535

Contour Fill of Membrane, Tx.

Membrane Ty




Contour Fill of Membrane, Ty.

Ty

10394
8073.1
57522
-34313
11104
-1210.4
-3531.3
-5852.2
817341
-10494

Membrane Ty

Contour Fill of Membrane, Txy.

16731
14872
13013
11154
9295
7436
5577
3718
1859

Membrane T,y




M

160.79

I 137.04
113.29

. 89.547

. 65.799
{142,052
- 18.304

5.4437
29191
52939
Contour Fill of Moment, Mx.

Moment in Direction M

B

My

160.68

I 136.88
113.08
-89.286

- B65.488

41,89
- 17.892

e |

-5.906
-29.704
Contour Fill of Moment, My. -53.502

Moment in Direction My




Contour Fill of Moment, Mxy.

Mxy
40.826
32.725

I24.624

-16.523

8.4216
0.32045

-7.7807

-15.882

-23.983

-32.084

Moment in Direction My,

Contour Fill of Shear, Qx.

Qx

12160
9457.8
I B755.6
-4053.3
135141
-1351.1
-4053.3
-6755.6
-9457.8
-12160

Transverse Shear Stress Qx




12161
9458.6
67561
-4053.7
135612
-1351.2
-4053.7
6756.1
-9458.6
12161

Contour Fill of Shear, Qy.

Transverse Shear Stress Qy

Explanation (Observations)

Hyperbolic Structure are inherently stiff due to their shape. Hyperbolic structures are doubly
curved. The deflections are less than when compared to flat plates. Same observations are also
made in case of stresses which are generally low. They can also withstand in-plane shear stresses
much better.

It is observed from the results that for Hyperbolic Structures clamped on all the edges, the structure
tends to bend in opposite directions in terms of displacement. Similar observations are also made in
terms of Bending Stresses.

Due to the Curved Shape of Shells they can carry transverse loads only by Tension forces. Since the
shape of the structure is hyperbolic the tension forces Tx and Ty act in opposite directions in the
opposite edges of the Structure.

It follows from the above observation that bending Stresses are also acting in opposite directions.
As expected from Hyperbolic Structures, the transverse shear stress are not observed in the centre of
the structure but only limited to only the edges.



