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Figure 1: Left: Quad Gridshell with planks; Middle (Top): Flat quad Gridshell with planks; Middle ( Bottom): Flat quad 

Gridshell with rods; Right: Quad Gridshell with rods. 

 

 

Figure 2: Left: triangular test module; Middle: truncated icosahedron made with one principal plank bended with two more 

planks; Right: kind of reciprocal structure with only 5° rotated angle.  

 

 

 

 

 

 



JOURNAL OF THE INTERNATIONAL ASSOCIATION FOR SHELL AND SPATIAL STRUCTURES: J. IASS 

Copyright © 2018 by Angel Antequera, Dimitar Doychev, Kavi Khushiram, Orlando Torricos, Rachid Nabousli, 

Tiago Medeiros, Uri Lewis. 3   

 

Figure 3: Left: Load test for structure without cables; Right: Load test for structure with cables.  

 

Figure 4: Left: Render of the structure; Right: Render of the tensile membrane.  

MEMBRANE PATTERNING 
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Figure 5: Original Dome Membrane Pattern  

 

 

 

 

Figure 6: Structure mock-up [scale 1:6]                                              Figure 7: Final mock-up [scale 1:6]
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Figure 8: Plans of the final dome membrane Pattern
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STRUCTURE ANALYSIS 

        Figure 9.1: Min & Max  Axial Force        Figure 9.2: Min & Max bending moment        

 

                                           

                                                                                                                  

 

 

 

 

Min & Max Axial Stress (MPa): -1.118  to 0.033 

 

Min & Max Axial Force (kN): -1.118124  to 0.032 

Figure 10: Structural Analysis (Planks + Cables): Initial 

relaxation + Self Weight + Live Load (5 Nodes, - 500N by node) 

 

 

Min & Max Axial Force (kN): -1.1171  to 0.6419 

Min & Max Axial Stress (MPa): -1.117  to 0.642 

 

 

Min & Max Moment (kN.m): 0.000052 to 0.250142 

Min & Max Bending Stress(MPa): 0.031 to 150.085 
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• Min & Max Moment  (kN.m): 0.000058  to 

0.174381

 

• Min & Max Bending Stress (MPa): 0.035  to 

104.628 

 

• Min & Max Horizontal Reactions (kN): 0.306753  

to 0.372076 

 

• Min & Max Vertical Reactions  (kN): 0.336398  to 

0.495493

 

• Sum of Vertical Reactions (kN): 4.149237 

 

• Total Weight of Structure (kN): 4.35319 

 

• Weight / Sum of Reactions: 1.049154 

 

 

 

 

Figure 12.1: Structure - Vibration Mode 01                  Figure 12.2: Structure With Spikes - Vibration Mode 01

 

Figure 11: Structural Analysis (Planks + Cables): Initial relaxation + Self Weight + Live Load (5 Nodes, - 500N by node) 

Figure 13: Eigenvalue analysis control 
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CONSTRUCTION PROCESS 

 

 

 

 

 

 

 

 

Figure 14: Elements we use for building the base 

 

Figure 15: Assembly process of base planks                                                        Figure 16: Assembly process for supports  
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Figure 17: Elements needed for building structure 

 

 

 

           Figure 18: Instructions for assembling the 3rd row of planks                                           Figure 19:  Dome top view  

 

The construction technique is the same for both domes, it only changes for tensing the membrane.  

Figure 20: Assembling supports and 1st row planks.                                       Figure 21: Assembling 3rdrow structure planks. 
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Figure 22: Assembling cables and spikes                      Figure 23: Section X -X drawing                    

Figure 24: Left (Top): Placing Membrane; Left (Bottom): Original design in 1:6 mockup with the final build 1:1 dome; Right: 

Fully stretched membrane. (photos by: Uri Lewis) 
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CHALLENGES 

 

 

   Figure 25: Corner Plates with adjustable cables.  

CONCLUSIONS 

 

FURTHER RESEARCH 

 

Figure 26: Nexorade Dome - Panoramic View [photo by: Uri Lewis] 
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