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Knowledge areas

• Hydroelectric power plants
• Civil 3D and Revit modelling tecnique

• Dynamo and Python modelling technique

• TBM modelling using Dynamo

• NATM modelling using Dynamo

• Support Modelling using Computational Design

• Turbines modelling

• Navisworks: take off material, 4D and 5D simulation

• Metro and Railways
• Architectural and Functional Design
• Teamwork collaboration

• BIM 360 and the importance of a CDE
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Knowledge areas

• Metro and Railways
• Use of point cloud in BIM

• Use of phases in BIM

• MEP and clash detection

• Revit-Robot interoperability for structural calculations

• Tubbing Project
• Segment Survey App

• Connection to the DB – the TWIN model
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Hydroelectric power plants
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• Dynamo is a visual programming language. It consists of standard 
nodes that allow you to do many operations. But, when the 
nodes doesn’t do what you need, you can program your custom 
node using Python programme language

Dynamo…our best friend
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Dynamo…our best friend

Python is a simple program language object oriented. It allows to realize custom nodes that are not 
already compiled directly inside Dynamo.

It’s a bit difficult compared to Dynamo because requires a programme language knowledge, but permits 
to enter inside the software breaking any barrier

Revit API
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Using Dynamo we can read a Database (excel, JSON, csv, etc…) 
model a TBM tunnel and write parameters inside the model

TBM modelling using Dynamo
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The excel file has got information about ring number, date and time, 
name, position in XYZ, stationing and any other information that can 
be read and written in the model as information for each element

TBM modelling using Dynamo
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TBM modelling using Dynamo
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NATM modelling using Dynamo
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Support modelling

• Dynamo has been 
used also for 
modelling of 
supports in the 
Power House of the 
plants.

• Clicking the surface, 
defining input data, 
supports were 
modelled 
automatically
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Support modelling

• The code allows to control:

• Initial offset of the starting point;

• X support distance

• Y support distance

• Support length

• Support radius

• Support material and tipology

• Set the type of support disposition (quinconce or 

normal)
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Support modelling

During automatic modelling 
different parameters have been 
written to identify the single object
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Support modelling

The model has been used to realize 2D 
drawings and BoQ



Temporary lining

Final lining

4D and 5D simulations



Today we insert the starting
date of the excavation and the 
code is able to calculate the 
start and end date of each
element of the temporary
excavation. At the same time 
it calculates also the final
lining considering the distance
limits from the excavation.

The result is not only a model 
full af these information that
can be imported directly into
Navisworks realizing a 4D 
simulation automatically, but
it gives also a graph into an 
excel file with all information, 
which can be read by 
everyone

4D and 5D simulations
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4D and 5D simulations: video
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Metro and railways
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Architectural and functional design

The use of the BIM 
approach has improved 
for the design 
management both 
within Geodata and 
towards other 
Stakeholders. In 
particularly, it has been 
extremely useful for 
sharing the same 
model simultaneously 
with structural, 
architectural and MEP 
designers.
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Interaction and interface in a teamwork

The interaction and 
the interface with all 
the other related 
disciplines, structural 
design, MEP design, 
architectural finishes, 
is a must. The greater 
the interaction 
between the 
disciplines is and the 
minors the negative 
impacts are during 
the construction 
phase.

STATION
MODEL in
Autodesk BIM360

TEAM

ARCHITECT STRUCTURAL ENG. MEP ENG.
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Autodesk BIM360 for stakeholder 

collaboration

Autodesk BIM360 was used at the construction level, in order to give a full 
access of the design documentation to all stakeholders, with different 
access rules according to the user. Everyone was able to insert comments, 
even uploading images directly from the station sites. All this allowed a 
simultaneous coordination between stakeholders, especially between the 
Construction Supervision, the Contractor and the designers.
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Autodesk BIM360 for stakeholder 

collaboration
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Santiago-Batuco Railway
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Working with point cloud in Revit

An existing station in 
Santiago of Chile, built in 
2004 with a empty space 
realized for the future 
cross line.

Design a new station in an 
exiting context is not easy 
with traditional CAD 
technology
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Working with point cloud in Revit

• A laser scan is very helpful 
and “easy to use” in a Revit 
model

• The point cloud is managed 
inside ReCap360 and then 
imported into Revit

• This process permitted to 
realize an “as built” model as it 
is in reality, with a very low 
error range
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Working with phases in Revit

Then it was possible to represent in different colours demolishing and new 
construction elements

New elements Demolishing Existing structure
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3D view of demolished elements

Working with phases in Revit
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Revit MEP and clash detection

Use of specific Add In for realizing cut openings in the Architectural model. We also
use a specific dynamo code to realize cut opening where the Add In does not work
properly
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Day Light simulation

The powerful of BIM was exploited also for day light simulation, because the model
has got its specific geo-localization
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Revit-Robot interoperability

When the model start to be complex, the use of BIM process is a MUST
(Architectural, Structural and MEP projects shall be done and managed all
inside a unique platform)
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• Structural model has been realized for
the entire structure defining loads and
load combinations directly inside Revit.

• The Revit model has been imported
inside Robot. The analytical model is
read by Robot Structural Analysis (with
some exception that shall be managed
differently) Robot Structural Analysis
do the calculation and give results. All
updates in future can be managed
automatically by the integration
between Revit and Robot.

Revit-Robot interoperability
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Complex geometries
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TBM Segmental Lining Survey
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Segmental Lining Survey App
Input Data
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Segmental Lining Survey App
Input Data
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Segmental Lining Survey App
Input Data
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All data are available in a custom dashboard that allows to track the construction process - WEB ACCESS SCREENSHOT

Segmental Lining Survey App
Output
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All data are available in a custom dashboard that allows to track the construction process - MOBILE SCREENSHOT

Segmental Lining Survey App
Output
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A Dynamo code can be connected to a MySQL 
database to store data (i.e. about the usage of 
the code) and read data (i.e. the VMT data)

This allow to have a real time updating of the 
model, realizing a “twin model” representing 
the reality

Segmental Lining Survey App
Connection to the DB – the TWIN Model
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Segmental Lining Survey App
Connection to the DB – the TWIN Model
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If you want to build a ship, don’t drum up the men to gather wood, divide the work, and give 

orders. Instead, teach them to yearn for the vast and endless sea.

Antoine-Marie-Roger de Saint-Exupéry
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