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As one of the worldʼs leading engineering and
consulting firms, we shape the world of tomorrow –
with customized and sustainable mobility and transport
solutions.
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Who we are



Advising, designing and
implementing infrastructure projects,
from the idea to operations.
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Who we are

Cutting-edge
technologies and construction

180 years of
rail expertise

Always the right solution –
for individual jobs and large-scale projects alike

Economic and

environmental aspects

always taken into account
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Classic workflow
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Planning railway signaling

• drawings for railway signaling are created in 2D

- Views from top - using symbols

- Using clearance gauge in cross sections

• Data from primary planning software
printed in form of tables



Why 3D model for
railway signaling? 3D modeling / visualisation

Clash detection

Simulation of
construction sequences

Sight distance check

• Railway signaling
components are required

for several BIM use cases:



Classic workflow 1.
Planning
railway

signaling

2.
Producer

3.
Construction

work

4.
Operate and

maintain

coordination model

Workflow BIM

3D (model)
4D (time)
5D (costs)

database



Create parameterized Revit 

families



• DB rules and standards: 

 one drawing (S 8000 5.7)

 one signal

 many more standard drawings included

The initial situation

figure

no. 9

figure

no. 2

figure

no. 7
figure

no. 8

… 20 different figures of one signal

… ca. 10 different elements



The idea

• creating one nested family with 20 types and ca. 10 sub families

• using existing geometries, already drawn in Inventor 

• placing the signal (= main family) in a project

 by hand (small projects) 

 with an automated process / using dynamo (large projects)

• giving as much flexibility as possible to adjust the model following to the automatic placement

> parameters for geometry, position and information



• main family (based on template Metric Generic Model Adaptive.rft)

 one adaptive point (= placement point)

 3 reference points > fixed on the adaptive point respectively on each other

> allow rotation around x-, y- and z-axis

> allow offset in x-, y- and z-direction

 6 reference points > fixed on the 3rd reference point respectively on each other

> representing the host / plane for the sub families

• sub families (based on template Metric Generic Model face based.rft)

 made from Inventor geometries 

 placed in main family by using reference points

 controlled in position and geometry by parameters

The concept
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The structure

signal with foundation

extension pole

cantilever arm

concrete block foundation

base adapter

insertion point

light point

pole 

platform

ramming pipe

screen

platform behind screen

switch box

additional screen

… 3 types (1x empty + 2 lengthes)

… 5 types (1x empty + 2 lengthes + left/right) 

… 5 types

… 2 types

… no types (auxiliary means) 

… no types (auxiliary means) 

… 4 types (4 lengthes)

… 5 types (1x empty + 2 dimensions + left/right)

… 16 types (8 lengthes + 2 profiles)

… 20 types (20 figures)

… 3 types (3 dimensions)

… 2 types

… 2 types

main family

subfamilies 

… 20 types (20 figures)



The work

• step 1: creating Revit sub families out of Inventor geometries

 merging Inventor parts to an Inventor assembly

 using shrinkwrap command to simplify geometries

 exporting assembly into ADSK file format

 opening ADSK file in Revit, copy geometry in a new face based family and positioning

• step 2: creating Revit main family

 creating 1-point adaptive family with interconnected reference points

 placing sub families from step 1 and defining dependencies

• step 3: parameter setting

 defining parameters for controlling geometry / position and holding information



The result

• one nested family

 36 types

 13 sub families with more than 60 types



The result

• one nested family

 36 types

 13 sub families with more than 60 types

 many variation due to parameters

for controlling the visibility of elements

(e.g. deep or surface foundation, 

one or two additional screens, …)

 filesize 15.7 MB



The result

• one nested family

 3 detail levels

 all information from

primary planning software

coarse medium fine



The result



The result



Create a 3D-model by using origin
data base and Dynamo



Automated Placement of Railway Signals
In this workflow, detailed signals are automatically placed in a 3D Revit model and all relevant
information is added



Automated Placement of Railway Signals
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• Data import from Excel file (ProSig/ProCoPS export)
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The Dynamo Script

• Data import from Excel file (ProSig/ProCoPS export)

• Coordinate adjustments and placement of initial signal
family type

• information settings

o rotation about insertion point (track axis), offset from
insertion point (track axis), mirrored y/n, signal mark,
chainage, rail track number

o signal type, signal background, indicator above,
indicator below

o LOD, construction phase

o visibility target/minimum

• setting of the correct family type according to “signal type”



User Interface & Results

• User Interface: Dynamo Player

o (1) file path ProSig/ProCoPS Excel file

o (2) initial signal family type

o (3) result of how many signals were placed

it takes about 1min to
place 66 signals and set

all their information



Sight distance check



Visibility Analysis of Railway Signals
In this workflow the target & minimum visibility of the red light of a railway signal will be
analyzed from a specific train driver position



Visibility Analysis of Railway Signals

Note: includes nodes from the
CivilConnection package!



Results in Navisworks

The updated Revit model of the view slices in Navisworks,
can now support coordination meetings to find the best
location to place the analyzed railway signal.

1) the signal (red light)

2) Start of the visibility of the signal for the train driver
(position: 3,0m above track center)



Result of Visibility Analysis

• Prerequisites
o DWG with “train driver position corridor”

o Revit model of railway signals

o focus on the red light of the railway signal

o train driver position 3,0m above track center line

§ all other train driver positions, 8x in total, are prepared in the
Civil3D corridor (sub-assembly) and can be addressed in this
process

• Result for a train speed of 120 km/h
o right signal:

red light is visible for 5,1 sec (170m); minimum 6,75 sec (225m)

o left signal:
red light is visible for more than 6,75 sec (225m)



Looking forward



Next steps

Clash detection
for clearance
gauge

Clash detection
for safety
clearances

Standardization

Data lifecycle

Extend library
with further
field elements
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coordination model

1.
Planning
railway

signaling

2.
Producer

3.
Construction

work

4.
Operate and

maintain

Conclusion

3D (model)
4D (time)
5D (costs)

database



Autodesk and the Autodesk logo are registered trademarks or trademarks of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or
trademarks belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice, and is not responsible for
typographical or graphical errors that may appear in this document.
© 2019 Autodesk. All rights reserved.


