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Assignment 8:

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

the Stresses presented.
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The material used in the model is concrete with the next properties

N
E=310"—
m
v=20.2
N
t=01m

There aren’t loads applied, is only the self-weight acting over the structure.
The four sides of the hyperbolic shell are clamped.

The model is made with GiD. The exported data file is processed by Mat — Fem. The obtained

. . : : N :
results are shown in the next figures. The results units are m for displacements, — for tension

Nm
and g for moments.
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z-Displ

0
7.6202e-5
0.0001524
-0.00022861
0.00030481
-0.00036101

- -0.00045721
-0.00053342
-0.00080982
-0.00068582
0.00076202
-0.00083822
0.00091443
-0.00099083
0 001 DRRA

51061
BS730
58399
47067
35736
24405
13073
1742
95893
-20821
-32252
-43583
-54815
66246

-??5??.
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Ty

69947
59768
49589
39410
26230
19051
GaraAa
-1307
-11486
-21665
51644
-42024
-52203
-62382

—?2561.

Txy -
a
71783
-14353
-21529
-28705
--35682
-43058
50234
57411
-84587
-71764
-78940
86116
-83283

-1 .00479'
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Wy
3G6.48
31175
257.01
162.27
G7.527
12786
-61.854
-136.69
-211.43
28617

-360.81
-435.65
-510.39
-585.13

)

Wy
4008
32536
24992
174.48
99.043

23805

-51.833
-127.27
20271
-278.15
35358
-428.02
-504.46
5788

-655.34.
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Wixy
167.29
14275
116.21
93.663
6912
44 576
20.033
-4.5105
-20.054
-53.587
-76.141
-102.68
-127.23
-151.77

—1?631.

13667e+5
11712e+5
97568
78018
58468

- 38817
19367
-163.48
-19734
-392a4
-58835
-78385
-974835
-1.174%9e+5

-1 .3?04e+.
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Qy

13335e+8
1.1395e+5
94548
75146

55745
36343
16842
-2480
-21g62
-41263

-60665
-80066
-804658
H

-1.1887e+5

-1 382?e+.

Observing the results obtained, it concludes the hyperbolic shell behaviour is governed by the

membrane stresses. The tensions, traction and compression, are an order higher than the
tensions results of moments. Also it is observed that all the results present a strong symmetry,

either in horizontal and vertical axes or in axes in the diagonals of the square that represents in
plant the hyperbolic paraboloid.

This kind of structures using reinforced concrete are appropriate to cover big surfaces with

thin elements. The membrane behaviour minimizes the material avoiding the shear and
bending stresses.
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