
Fine modelling method for STAAD.Pro, complexity of the project is only 
limited by programmers coding and computational geometry knowledge. 
Similar method is suitable for Autodesk Robot Structural Analysis, 
where instead of MATLAB one uses Visual Basic, C# or C++ programming 
environment for scripting. Also, it works well with Excel Visual Basic 
macros. In all cases a good setup for optimization problems. In contrast 
to visual programming (Dynamo or Grasshopper 3D) requires more effort 
on geometry geneon geometry generation.

Discussion

Results
UI allowing for interactive geometrical adjustments of the 
structure with direct upload to STAAD.Pro with all design data 
(properties, supports, releases, loads) necessary to start 

Upload to STAAD

Preview model

Start analysis

Bridge loads and lombinations are applied 
according to Eurocodes 1 and 3.

Pathway beams are released to model simply 
supported behaviour. Pathway plates are released 
to transfer only vertical forces to the beams.

Supports are 
modelled to 
allow movement 
in X and Z 
directions.

Standard steel members applied to necessary 
members whos indexing is known from geometry 
generation phase.

Design data is 
translated to STAAD 
Script by means of 
ASCII.

Translation of 
MATLAB raw topology 
data to STAAD Script 
using standard 
definition commands + 
ASCII.

Geometry modification 
based on combination 
of 7 independent 
parameters:

Lenght
Amount of frames
Frame width
FFrame height
Body rotation
Bend up (body)
Bend up (pathway)

Modelling sequence:
Frame forming
Frame translation
Frame rotation
Body bend up
Pathway cut through

Key principles:Key principles:
Affine 
transformations
Node index 
progression data
Nearest Neighbour 
algorithm for pathway

Method

Instead of manual modelling, the work is done using 
parameter/algorithm based workflow through MATLAB and 
ASCII that in the end is transfered to STAAD Script format.

Modelling of the bridge in 
STAAD.Pro is challenging due 
to its irregular geometry.

HELIXXX Bridge is a proposal for 
amsterdam iconic bridge competition 
2012 suggested by Eugenio Aglietti.
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