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• Structure description: 

 

 
– The roof (CK), formed by a 12,80 m cantilever over the stands on 

AB is simply supported. It is linked by the CD tie connecting the 
back side of the roof and the gallery floor, thereby compensating for 
the DB gallery weight and the rest of the betting room roof under it. 
The 4.8 m long transverse frames are braced by a transverse 
concrete brace. See next slide. 

 

– The marquee (CK) has variable thickness (14 cm in 5 cm starts at 
point) and is generated by three arcs of different radius conforming 
three hyperbolas along the roof. 
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• Finite element model description: 

 
A 3D static analysis is performed modeling the columns, arches, 
marquee and concrete ties as follows: 

 

– Marquee: Shell elements with quadrangular mesh. 

– Dome stand: Shell elements with quadrangular mesh 

embedded at the base. 

– Back dome: Shell elements anchored to the ties. 

– Primary columns: Simply supported at the base in the “x” 

axis and formed by beam elements. 

– Ties: Truss elements. 

– Brace: Beam elements. 
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• Objective analysis: 
 

     We want to know the maximum vertical displacement on the marquee, 
maximum axial force in braces and columns and von Mises stresses in the 
structural assembly. We also want to design the steel reinforcement 
according to Eurocode 2, considering different load combinations including 
self weight, live load, longitudinal and transverse snow and wind. 

      

      CivilFEM allows the generation of load combinations using the partial 
safety factors and representative values of different user-defined actions:  
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• Objective analysis: 
 

     Load combinations are reduced to the following: 
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• Objective analysis: 
 

      In order to obtain the most unfavorable stresses CivilFEM allows 
performing an envelope: 
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• Objective analysis : 

 
CivilFEM also allows checking and structural design of concrete and steel 
according to different national and international regulations. In this analysis, 
Eurocode 2 is used, and shell elements are designed using “Most 
Unfavorable Direction Method“. 
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• Vertical displacements (Combination 3): 
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• Maximum axial forces in beams and truss 
(Combination 3) 
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• “X” component of stresses (Combination 1): 
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• Column-brace longitudinal reinforcement factor 

(Axial+bending-Envelope Min.): 
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• Columns-brace area of Torsional longitudinal 
reinforcement. Total Criterion shear-torsion Min-
Envelope. 
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• Reinforcement amount at “Y” in marquee 
(Max.Envelope): 
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• Reinforcement amount at “X” in marquee 
(Max.Envelope): 

• : 
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• Front-back reinforcement amount at “X” “Y” 
bottom in dome (Max.Envelope): 

• : 

 
      

 

   

 

 


