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Description 

4D time simulation in Navisworks software for construction projects are often complicated BIM 
(Building Information Modeling) services to be used on a daily basis. Reasons can include 
problems in model coordination, time and element mismatches, time model execution 
availability, and more. With this approach, we will use the Dynamo player and Dynamo 
workflows over Revit 2021 software to clean, manage, label, and even create a time schedule 
so 4D simulation can be easily created and the communication proposal facilitates model 
coordination and execution. We will cover several routine workflows so that all elements for any 
type of intelligent model are aligned clean and useful for project management, enabling us to 
link the model and time schedules with Navisworks in record time. This instructional demo is the 
synthesis of 13 years of simulations from different projects to make 4D simulation a required 
task for all projects. 
 

Speaker(s) 

Enrique Galicia is a BIM Specialist which works as a Consultant to several International Firms, 
He provides real construction solutions to common problems while implementing and using BIM, 
using Autodesk Revit, Autodesk Navisworks, Autocad Civil 3d and Dynamo. He has 13 years of 
experience with workflows of BIM, interoperability and developments.  
 
Worked over more than 110 projects with BIM, and worked deeply on research to enhace future 
workflows for BIM uses. Awarded Excelence Professor of Architecture on 2019 by the 
Tecnologico de Monterrey giving BIM Courses and Seminars, Has developed 81 online courses 
on Udemy's Platform to spread the word using BIM true potential with more than 15000 
students over 154 Countries, and its always happy to help. 
 

 

Learning Objectives 

¶ Learn how to create in minutes a 4D simulation from model information and 
construction workflows  

¶ Solve time scheduling for a model-related structure, and get a Microsoft Project 
output.  

¶ Learn how to integrate Dynamo player routines as a model quality checkup 
process for construction management.  

¶ Learn how to use time information on Revit softwareôs model to create 
comparatives and different types of analysis.  
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Introduction to 4d Simulation 

4d Simulation itôs the process of linking time schedule with construction elements, so that it can 
easily give us an idea of how construction would be performed, tracked and reported. 
 
Samples of 4d Simulations. 
 
To create a 4D Simulation, Construction Tasks and Elements in the Model need to be 
connected and thatôs the main problem when doing it so, time schedule needs to have Revit 
Elements and the Model requires to have elements for all time schedule tasks. 
 
My First 4d Simulation Project was a hospital with more than 300 hundred tasks and it became 
really complicated to link all elements, mostly because mismatch between them and the 
required time execution. 
 
After several 4d Simulation projects, a lot of practice and improvements on efficiency methods, 
and the use of Dynamo on the workflow its much more easy to create 4d simulation that hold 
the characteristics required and can be created faster than ever before. 
 
So lets review the Basics. 
 

Revit Introduction 
 

 
Revit itôs a BIM Modeling Software that 
allow us to create construction 
elements with parameters, so that 
elements can have properties such as 
measurements, categories, level, 
materials, and coding capabilities such 
as assembly code and keynote code. 
 
By its elements models can follow 
construction processes and can to 
linked to tasks. 
Best approach its to create selections 
and save those values as tasks 
themselves, using a Shared Parameter. 
 
A Shared Parameter itôs a custom 
created parameter that can be assigned 
to any Revit element so that information 
on it can be retrieved later on. 
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Navisworks Introduction 
Navisworks itôs a BIM Platform Software that allow 
us to coordinate multiple models with multiple data 
values and create interactions with them, 
It uses a selector by properties to create search 
sets and selection sets. 
Search Sets are property driven selections that in 
this case can select elements by category, by 
parameter property value, level. 
On the other hand Selection Sets are user defined 
selections for objects to be picked up. 

 
 
 
 
 
 

 
 
 

Basic Simulation WorkFlow 
The main problem its that elements are separated by multiple circunstances so that their 
requirements are specific and so on the planning. 
 

Step 1 - First Simulation Workflow 
We need to Export properly our Model from Revit to Navisworks. 
For this we need to have installed the Navisworks Exporter we can get from  
https://www.autodesk.co.uk/products/navisworks/autodesk-navisworks-nwc-export-utility 
It oftenly installs the exporter once you install Navisworks but there are cases and 
depending on the version that you might need an spetial one. 

 
 
 
 
 
 
 
 
 
 

https://www.autodesk.co.uk/products/navisworks/autodesk-navisworks-nwc-export-utility
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Open the Exporter  

 Important options to be selected are 
  Convert Element Ids 
  Convert Construction Parts 
  Convert Element Properties 
  Convert Linked Files. 
 Elements Ids would be usefull if we want to find elements by the unique identifier 
 Construction Parts can help us to get much more detail on the elements 
construction 
 Element Properties are required since we want to know about elements 
for selection 
 Linked Files just in case we want all files coordinated to be in a single file 
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Create Selections of Elements. 
Once Exported we can open it on Navisworks by Append we can use the selection tree 
and the selection sets to create selections. 

We can select elements from the selection tree and create selection sets or we can 
select from the model and create selection sets. 

 
And so on until the model its completely selected. 
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Create Tasks of Elements. 
Once we have all tasks 

 
We can work with the TimeLiner 

 
And we can right Click on the Task from the Time liner to create task from   

every set. 

 
So that would Create Tasks already linked wit a single time. 
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Manage Those Tasks 
We can modify time from those elements to fit our requirement.

 
 

Create Simulation. 
Jumping to the Simulate Tab we can directly use play to review the element creation. 

So the previous workflow get into a simulation but it would require a lot of selections, tasks and 
other thigs difficult to manage on Navisworks, so let go deeper with the Revit Management. 
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Simulation with Revit Management 
 
Getting better in simulation values we need to set properties on a shared parameter we will call 
SIMULATION. 

So we will start by adding a parameter and Making it Shared. 
 https://youtu.be/CAfxvtyf4gQ 

https://youtu.be/CAfxvtyf4gQ
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On a new Tab Group Called Simulation and Called it SIMULATION set as Text. 
 
 

 
 
 
And we will add them to elements in the model 
On this Sample we are using just.Floors, Structural Columns, Structural Framings and Structural 
Foundations. 
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And then the difficult part is to set their values. 

 
So that all elements are using at least the Category and the Level they Belong. 
Once the Model its ready next step its to create a time schedule of all tasks. 
We can use the Same Method of creation used before just by using the selection tree properties 
to create the search sets and then create the timeliner. 
https://youtu.be/jrJUiVzytjI 
 
 
 
 

https://youtu.be/jrJUiVzytjI
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And then Create the Tasks on the TimeLiner Same as Before 

 
 
 
 

And Manage the Tasks so that the time properly corresponds with the expected result of 
creation. 
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https://youtu.be/9cVG7TJokXE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://youtu.be/9cVG7TJokXE
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Create a 4d Simulation in Minutes.  

Dynamo as a game Changer. 
 
Dynamo itôs a Playground application that runs over Revit, and on recent versions over Civil 3d, 
Advanced Steel and Autocad 
It allows you to easily create by connections simple routines that can be tested and used to 
enhace several elements. 
 

¶ Improve Complex Modeling 

¶ Automate Repetitive Tasks 

¶ Set Model Management 

¶ Transform Model Information  

¶ Create interoperability between different files. 
 
So it enables workflows that can be nurtured by the requirements and the company standards. 
And in our case it would transform completely the 4d simulation possibilities. 
 
Dynamo may become overwhelming in some circunstances for new audiences, so just relax 
and start pulling strings and connectors so confidence can be built. 
 
Dynamo requires a lot of resilience, but the benefits are incredible. 
 
Have realiced that theres three types of audiences. 
 Raw Users ï That would pull all nodes form scratch and link with normal coding 

Medium Users  - That would use workflow scripts and custom nodes to complete their 
requirements  
Low Users ï That would just use the Dynamo Player, as their working tool. 

 
We will set the workflows for Medium and Low Users, but all scripts would be shared. 
 

Dynamo SetUp 
For Dynamo to work we need to set up some libraries. So we need to click on packages on the 
dynamo window. 
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Open Search for a Packages and Add  
Data Shapes 
PracticalBIM 
Rhythm 
 
Once we have it we can create a New Script. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 

Using Dynamo for Writing the SIMULATION Parameter 
 

 
 
Theres going to be a left side of nodes and a right side with a 3d Screen. 
On the top Rigth there are two icons to change from geometry to nodes just ensure you are 
using the nodes selected. 


