
Form and structure in strained gridshells 

A gridshell has a doubly-curved geometry as 
a shell; however, it is not structurally conti-
nuous because its material is laid out in a 
grid pattern. In particular, a strained gridshell 
is a structure formed from a initially flat de-
ployable grid of thin laths. The laths are bol-
ted together and the flat lattice is eventually 
bent into shape with the help of temporary 
supports, thus applying external forces to 
some points of the square mesh grid. In this 
way the structure can assume a doubly cur-
ved shape. Afterwards, the boundaries are 
fixed and the quadrangular mesh is triangu-
lated.
Since the final geometry can only be accura-
tely obtained when the initial curvature from
flat configuration is accounted for, the for-
ming process has to be simulated. 
The mechanical simulation of strained grid-
shells involves a significant non-linear beha-
viour, due to the fact that the deflection of the 
lattice is much bigger than the thickness of a 
single lath. Thus, Staged construction analy-
sis, available in the finite element software 
SAP2000, is chosen to simulate the forming 
process.
Particular attention is paid to the modelling 
of the cylindrical hinge connecting the ortho-
gonal laths. In fact, it is the cylindrical hinges 

enabling the initially flat lattice to be formed 
into a doubly curved gridshell shape. 
Another important parameter influencing the 
structural behaviour of strained gridshells is 
the orientation of the laths. It affects both the 
forming process and the structural response
of the gridshell once the curved shape is 
achieved.
As for the influence of laths orientation on the 
forming process, the correlation between the 
laths orientation and the curvature lines of 
the gridshell’s curved surface is highlighted.
Then, two equivalent continuum models 
are  formulated in order to assess how laths 
orientation affects the structural response in 
terms of funicularity, once the shape is fixed.
The Relaxed Funicularity (RF) Ellipse method 
is used and extended to discrete structures 
for such purpose.
Having an equivalent continuum of a grid-
shell could be advantageous for a better 
understanding of the global mechanical 
behaviour of the gridshell, in relation to its 
final shape. Furthermore, an equivalent con-
tinuum model could be used for exploring, 
in a more efficient way, a design space of 
target shapes or, once the shape is fixed, 
to study the optimal directions of the laths 
orientation. 
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