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Agenda

• Health & Safety

• How design and engineering automation helps us achieve More & Better with Less. 

• Tools and Technologies to implement automation in Infrastructure Projects.

• Automation of structural design & modelling using Dynamo & Revit.

• Q & A



Health & Safety

“Stand4Strength Challenge”

“We may retire from work, but we should never retire from life !”



Arcadis Improving quality of life







Limited Revit modelling functions:

• Non parametric functions for complex shapes
(Bezier Curves)

• Large number of parameters necessary for simple
operations

• Minimal Surface generation and modelling
• Inflexible surface division
• End result only 40 % usable



Revit / Dynamo modelling functions:

• A Revit family template was created with predefined parameters
• Dynamo scripts were used to generate geometries within the Revit

families
• Full Surface generation and modelling was done using Dynamo
• Parameters were introduced to deal with geometry changes
• Multiple parameters were available and editable in Revit Family



Revit / Dynamo modelling functions:

• It became easy to add or remove parameters
• Multiple components created with Dynamo was

easy to be assigned to a single family
• Components could include Structural and MEP

references
• 1 0 0 % u s a b l e e l e m e n t s !



Project elements:

• Full model generated using dynamo definition with
Revit natives

• Easy to follow project components due to
schedulable parameters

• Coordination with other disciplines were easy to
implement













Varying width cross beams
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Comparison between “with & with-out” Automation Workflow

Design
optimization

Modelling 
process/Design updates

Time

Quality Productivity Visualization

With-out automation

With automation



• Generating complex geometry directly in Revit

• Ability to adapt to design/location change of

the structure

• Generating quick Revit model for concept

visualizations

• Managing asset data

• Time consuming for large scale projects

• Manual process is error prone

Challenges Associated with Bridge Modelling



Manual Model Production

Highway alignment

Design Information

Revit model generated 
manually to comply with 

structural design 
information and alignment 
information. Can include 

parametric families where 
possible.

Disconnected Data Sources

Traditional Workflow for Model Production
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Highway Alignment

Dynamo

Revit Families

Asset Data

Automated Model ProductionDesign Template – User Interface 

Design Interface (Parameters)

Auto Prelim Design

Automated Workflow for Model Production



• User design excel interface with various input for design
parameters and semi-automation of section sizing

• Necessary inputs are read from the front end user interface

• Dynamo “definitions & Python” are used to generate complex
geometries and imported to the Revit project as families

• Parametric families are also used for the model generation for
non complex geometries

• Any changes like span length, skews, bracing options, bridge
location, etc., update the user interface excel and model will be
updated

Revit / Dynamo Modelling Functions for Multi-span Bridge





Asset data

• Asset data and necessary attributes controlled in front end user interface in
accordance with Client Requirements.

• Additional asset data parameters generated in Revit as various parameters

• Attributes populated automatically using Dynamo in a two way process from
excel to Revit and back out into required database

Asset Data Management



Flexibility of the Automation Tool & Work Flow

• Any span length with any number of spans

• Can accommodate any highway profiles

• All controlled through standardised front-end user interface

• Can control different skew angles for each abutment/pier

• Uniform/varying surface & deck slab can be formed.

• Deck soffit will be aligned with girder top flanges



Flexibility of the Automation Tool & Work Flow (cont’d)

• Girders and deck can be modelled with plan and vertical 
curvature, aligned with highway

• Girder dimensions can vary along the span

• Different types of bracings can be selected

• Parabolic/linear girder soffit profiling can be achieved

• Bracing spacing can be automatically adjusted for varying beam 
lengths in a span

• Bracing angle locations can be automatically adjusted for varying 
beam depths in a span 



• User design excel interface with various input like gantry types,
foundation types, coordinates etc.,

• Parametric families are used for the model generation

• Dynamo “definitions & Python” are used to placing families
within the Revit project at exact coordinates

• Multiple parameters can be then edited in Revit Family

• Number of gantries can be created in the Revit model more
efficiently using automation.

Revit / Dynamo Modelling Functions for Gantries



Thank you all !

Q & A



Arcadis.
Improving quality of life.
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