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One of the structures that made Felix Candela one of the most renowned 
“creator of forms” was the roof over “Los Manantiales” restaurant at 
Xochimilco. This roof consists of an octagonal cross vault formed by the 
intersection of four paraboloids, whose parameters were chosen to create a 
both a strong and engaging shape.  



Problem Description 
 The roof is a circular array of four curved-edge saddles that intersect 

at the center point, resulting in an eight-sided groined vault. The plant 

is radially symmetric.  Trimmed at the perimeter to form a sloped 

parabolic overhang, the shell simultaneously rises up and out at each 

curved surface.  

The thickness of the concrete shell is strikingly thin (40mm). 
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With CivilFEM the user can create this type of geometries using different  

tools like Extrusion an Boolean operations.  



Geometry  
The parabola is extruded along an arc. Subsequently, using the symmetry, 
rotation and subtraction operations the user can obtain the expected 
geometry. 



Mesh: 

 We create a parameter to define the mesh size of the structure in order 
to try different values of mesh size. The shell elements are defined 

 

Merge nodes (To join nodes 
from different structural 
elements):  

  

A cylindrical coordinate system is defined to reorient 
the mesh elements. 



Static Analysis 

In the static analysis we create a Load Case only considering selfweight of the 
structure and boundary conditions (displacements restricted in the base of the 
structure. 



Static Analysis: Results 

 

Displacements on Z Axis 

We can obtain the reactions on Z axis: 

And plot the result that the user wants to see: 



Static Analysis: Results 

 

Axial Force in X Direction (kN/m) 
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Axial Force in Y Direction (kN/m) 



Static Analysis: Results 

Tension values (MPa)  



Static Analysis: Results 

Compression values (MPa)  


