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Learning Objectives
•
•
•
•

Find out how to automate BIM processes using Vault and JOB servers
Learn how Vault custom applications can expand your possibilities
Understand how Vault can be integrated with other systems
Learn to share your projects with external partners and ensure project quality

Description
This session will focus on automation of BIM (Building Information Modeling) processes
using data management systems and custom applications. The speaker will present the
experience in optimizing and automating BIM workflow processes in infrastructure projects.
He will share experience on smooth integration of Vault software in a current BIM workflow
and existing systems. He will share the list of custom application and his experience of how
Vault can have an important role in time saving and quality improvement. The session will
also include a discussion on how to incorporate all project parts in Vault, including customers
and subcontractors.

Speaker(s)
Darius Šimkūnas is the BIM & Application strategist at Tyréns AB. He focuses on
collaboration platforms and Autodesk Civil products. Darius has over 15 years of experience
with Autodesk, Inc. products, consulting and training employees. He was an Autodesk
University speaker in 2013, 2014, 2015 and 2016. He has been working with AutoCAD Civil
3D software since 2005 and has a portfolio of functionalities for specific regional and
company needs. He is an AutoCAD Civil 3D Certified Professional, has been a member of
the Autodesk Developer Network (ADN) since 2008, and he has been working on
infrastructure projects using new technology and methodology. Since 2012 Darius has been
responsible for implementation of Vault software. As a project manager, he directly
participates in the stages of implementation, resolution of strategic and technical issues, and
product functionality enhancement according to the company's needs.
Magnus Svensson is BIM and application strategist with focus on Autodesk civil products.
He has been working on the development of functionalities and working methods in
AutoCAD Civil 3D and Infraworks, holding educations and acting as BIM and application
strategist and advisor in large infrastructure projects. Magnus is engaged in Swedish and
international network for developing Civil 3D and Infraworks. He has special skills in
parametric sections for corridor design in Civil 3D and 25 years of experience from different
areas of civil design and IT management in large organizations.
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About Tyréns
Tyréns is one of Sweden’s leading development community consultancies. Together with our
customers and partners, we create sustainable solutions in the fields of urban development
and infrastructure. We have 2,700 employees across our operations in Sweden, Denmark,
the UK, Estonia and Lithuania. Tyréns is owned by a private foundation and this makes it
possible to commit ourselves to R&D within the urban and rural development sector. We are
driven by a thirst for knowledge and work closely with universities and other research
institutes.
The company was founded in 1940.
Most frequently used design software:
Autodesk AutoCAD, Civil 3D, MEP
Autodesk Revit
Autodesk Navisworks
Tekla
Bentley Microstation, Power Civil / Rail Track, PW
Bentley Navigator
Esri ArcGIS
Autodesk Vault Pro
…

Vault startup/template project
Bypass 259 Tvärförbindelse Södertörn,
•
•
•
•
•
•
•
•
•
•

Stage – preliminary design
New road; length 20 km (12.5 miles)
3+3 lane highway
3 main tunnels; length over 5 km (3 miles)
Up to 100 new bridges and viaducts
About 25 different disciplines involved in the project
About 400 engineers from different disciplines working on the project
About 15 different subcontractors using vault live from Sweden and abroad.
Customers use Vault for documents and model review.
https://www.trafikverket.se/nara-dig/Stockholm/projekt-i-stockholmslan/Tvarforbindelse-Sodertorn/

The project was started in Vault in 2016 and currently is in the stage of preliminary design.
This stage requires not only engineering work, but also finding optimal solutions.
The project location is next to Stockholm, which causes a lot of potential problems,
collisions, etc.
During this project stage we need to find optimal solutions and ensure that all interest groups
get the best result in the shortest term.

Bypass 259 Tvärförbindelse Södertörn statistic in Vault
•
•
•
•

~17,000 files
~120 GB, latest versions only
~4,000 DWG files including 2,500 models
~4,000 Civil Data references, including over 2,000 Shared surfaces

This project is quite unique as we have more model files (2,500) than drawings (1,500).
There are 4,000 Civil Data references, which makes this project live and complex. Each
discipline is dependent on the decisions and changes of the other disciplines. The
parametrical models and relations can be used within a given discipline and beyond, which
allows faster decision making and progress.

Project demands
•
•
•
•
•

•

VDC/ICE working process
ICE meetings and coordination
models update once a week
Model base delivery with drawings
Classification system demands
Full team/project transparency for the
client:
o access to the live model
o time reports
o progress stage
o meeting notes, etc.
The client is part of the team with a
special role.

In this project instead of doing standard
engineering work, Tyréns is part of the project
development team where we take the lead.
Our job is to develop a project and find optimal
solutions in a complicated situation together
with project team members. To make it faster and better it was decided to use VDC/ICE
working process.
In this working process we have higher ambitions, but big demands as well. We need to
create a BIM model not as a final result, but to use it as a live platform in our weekly ICE
meetings for project development and decision making.
The BIM model must be clear and easy to understand for each ICE meeting member.
The BIM model has to be live and parametrical with a possibility to have a fresh version each
week.

VDC/ICE – working process
VDC, Virtual Design and
Construction, is the key to a
successful design process.
VDC helps to deliver
exceptional value that meets
and exceeds the demands of
our industry where
documentation must be
correct, timely, coordinated
and complete.
The transparent and open
collaboration between multidisciplinary stakeholders is
the foundation for common
goals and objectives, where
the resulting design and
construction documentation
is coordinated and of very high quality.
More information about VDC can be found in additional class material.

Model base delivery with some drawings
The customer requires delivery of the final product in models as well as drawings. The whole
process is based on models, while drawings, quantities, etc. are the output product. The
main purpose of the drawings is legal regulation.
The delivery of a BIM model to the client is not a new idea, but updating the BIM model
weekly is challenging.

Creating a live BIM model, ensuring optimal
collaboration between disciplines, automating
processes
Main objectives to have a live BIM model

1.
2.
3.
4.
5.

DMS – data management system
Clear and live collaboration model
Smooth cross-discipline collaboration
Classification system
Process automation

Data management system

First off all we solved transparent and efficient data coordination. Vault was the best option
for us as the main software is Civil 3D.
Vault is not just another version of a
drop-box, but a place to do smart things.
Sharing Data with external partners
and the client
•

•
•
•

ADMS server on DMZ allows
sharing Vault using the https
protocol for external users in a
secure way
External partners work with Vault
in the same way as internal
users
By using Vault we are sharing
templates, configuration files,
etc.
The client can access the live
model 24/7

Coordination model platform

The main model coordination platform is Navis works.

There are 3 ways to get information to the coordination model:
1. Link to the live model (Civil 3D Drefs)
2. Auto converted information from other software platforms
3. Information manually converted/exported to 2D or 3D CAD
The main sources of information in this project are live parametrical civil 3D models.
The coordination model is not the final product. It is the source to develop the project, make
decisions and work forward. It is very important to have a clear and updated model each
week.
Cross-discipline collaboration

There are 3 levels of possible collaborations between disciplines.
1. Live connected parametrical Civil 3D models sharing information through Drefs
technology.
2. Converted to live Civil 3D models from third applications and shared through Drefs
technology.
3. Sharing 2D, 3D CAD objects.
Live models

All main disciplines work in Civil 3D and use each other’s live data through Drefs.
Separate empty files with attached Surface or Corridor Drefs dedicated to coordination
models are created for the coordination model in Navis works.

This is a scheme of Live BIM workflow using Civil 3D live data.
The existing Ground and Rock surfaces are shared to the project as Drefs and are up to
date. The road team uses surface information, bridge surfaces or corridors, and pipe

networks to create their alignments, profiles and corridors. Bridge team uses information
from all disciplines as well.
When information is updated by one of disciplines it will affect other models too. The models
are parametrical and live.
The output data from the models is drawings and PDFs.
Separate empty files with only surface or corridor Drefs information are created for the
coordination model. This allows to us have a clear coordination model without any working
data. It makes the coordination model easier and clearer.
The engineers set Attribute values on the Vault shared for the coordination model. The BIM
manager filters out the files prepared for the coordination model. He does not need to select
the files manually or ask the teams which files are ready.

Navis works predefined searches.

BIM workflow scheme for the road team.
The existing ground of Region 1 has been used in 1,000 files or objects, while the main
center line alignment file has been used in 4,747 files and objects.
When you change your file, it can effect a lot of models. If they are parametric, the upgrade
is fast and easy.
The main objective is to have as many disciplines working on live connected parametrical
models as possible.

Bridge workflow scheme.

Auto conversion to a shared model

Existing ground and Rock surfaces are used
almost in all disciplines. It is critically important to
have shared Drefs for the models of other
disciplines. Surveyor and Rock teams use a
range of different software to analyze and create
surfaces. When it is done they extract 3D faces to
enable creation of identical surfaces in Civil 3D
and sharing with the project team.
This process is automated. There are 8 regions in
the project and each region has about 500.000
3D faces. To add those 3D faces to a Civil 3D
surface can be a very long process and can
cause software crashes.
There is a special command in Civil 3D to add 3D
faces to a surface. It runs on the Job processor
using the Core console. As we do not use
graphical interface, this functionality completes the job fast and without user input or time.
Sharing 2D and 3D CAD objects
This approach is used when the software used by a certain discipline cannot read other
discipline’s intelligent model data. Then we need to export our Civil 3D models to CAD
object-based files. The other disciplines attach them as Xrefs.

In this scenario it is critically important to ensure that the output file data is up to date. We
can ensure it using automated processes. We can set automatic processes once a week or
we can so auto export on file check-in to the system.
Classification system
Classification system is a very important part of all projects. It makes possible to manage
projects like this.
•
•
•
•

We have ~17,000 files and each of them needs to have a unique name.
In Civil 3D we use classification system in drawing production, stakeout and Quantity
Takeoff reports.
We have ~4,000 Civil Data references shared in the project so we need a clear
naming system to find and use them.
This still in progress and the numbers are growing each day!

There are 3 main parts in the classification system:
1. File naming convention
2. CAD layer convention
3. Civil 3D object naming convention
In a regular project we use about 30 different tables. The biggest table contains about 1,000
different options. We use 8 parts to create Civil 3D object names.
There are millions of different options to create a name. To make it easy and simple for
users and maintenance, we developed our own system – Codes.

The system is based on a SQL database
and API is used as an engine to manage
data.
We have a web interface for system
maintenance and for users to create or
decode strings.
We can create any configuration naming
scheme using multiple table sources and
lists depending on selected values.
The API is available from vertical products,
e.g., Navis works, Civil 3D or Vault.
We get information from different sources
and manage it in a centralized manner.

It is important to manage such amount of information in a centralized and efficient manner.
Each project uses master tables, where information comes in Government, Client or
Company standards.
The project team can also have their project level specific records as well, for example,
element location codes.
Classification system and ICE meetings

The classification system and Navis works have an important role on the ICE meetings. To
make the model clear for the team we did integration between Navis works and Codes.
It read all codes from the model, and the decoded information is provided in the properties
tab.
It can be used as fast property as well.

Classifications system integration with visualization platform – TyrEngine

TyrEngine is a unique platform for visualizing sustainable spatial planning. By combining
advanced graphics techniques from the world of gaming, a 3D environment is produced that
demonstrates the results and impacts of projects in spatial planning, property and industrial
developments.
The model is created in 3Ds Max where object description from Codes were imported using
API. It is then exported to the TyrEngine platform.
Integration of classification system with Infraworks

Using style rules Infraworks renders surfaces that can be built into template, because we
follow a classification system.

Vault API possibilities

There are 5 stages of automation:
1. Improving Vault client possibilities and making work easier and more efficient.
2. Running functions on specific events. For example, setting file categories and filling
properties on adding files to the Vault.
3. Running functions on third applications from the Vault. For example, opening Civil 3D
files and updating all references.
4. Running Vault or third application functions on a Vault Job server from the user’s
machine at night.
5. Running schedulers to create jobs automatically according to predefined criteria.
Creating PDFs if a drawing file was updated during the day.

Vault client functionality
Smart properties tab

This tab has not only a user-friendly interface, but smart things as well. The tab encoding
attribute values by file name and if they are incorrect, the Code system marks them red.
There is also an option to correct those values automatically.

Update multiple file properties

With this function we can fill multiple file attribute values in the same principle as with the
AutoCAD properties.
The smart thing is that if the file is correct, specific values will be updated automatically by
file names and Codes.
You can also copy properties from one file to other files.
Deleting multiple folders

When we need a certain function, we can add it in the idea station and wait until it is be
implemented in standard functionality.
Another faster way is to use API.
There is an example of how to delete multiple folders with API. The main functionality code
is pretty simple, which is to delete the selected folder hierarchy. The important thing is to
prevent regular users from using this function to avoid deleting folders by mistake.
Visual life cycle
This view is easier to understand for
users. This example with the source
code can be found on Doug blog:
http://justonesandzeros.typepad.com

New file from a template
It is
important to
control file
templates
and make
sure that all
project
members
use them
and not only
inside the
company.
The
templates
are stored in
the Vault
and updated
in a
centralized
manner. We
use a
custom functionality to create a new file. The user needs to select a template and create a
name according to the Classification system requirements. File name attribute values will be
filled in automatically.
Safe file/folder delete
If we have the file which is used in 5,000
places, what will happen to the project if it is
deleted?
To avoid such accidents regular users do not
have a possibility to delete files.
There is a special functionality for deleting
files. The functionality can be accessed by
users with administrator rights and renames
the files to _delete_file_name. Another

application is then used to search for the files selected to delete. Before deleting the files
from system they are downloaded and backed up with a backup tool. The log is created as
well.
If the file is used in other files, the user will not be allowed to delete the file and provided with
the list of the files that are using it.
Copying files with attribute values
This functionality allows copying CAD and non-CAD files with category attribute values.
There is an option to add property values from a source file or from a destination folder.
Getting user information
If a certain user’s files are used in other
files where the user does not have
access, they are displayed in the Where
Used tab as inaccessible. If you need to
delete your file, you have to inform a
person responsible for that and this
creates a problem.
A function has been developed for such
situations, which provides information on
who created the file to the used with
Administrator rights. The user can then
send e-mail directly from Vault.

Creating users in the Vault
The Vault is not the only system in our company
which keeps user list of project members.
We need a possibility to synchronize this list across
systems automatically.
This is an example on how to create a new user and
to add him/her to a group and a project with a single
button.
A similar process is connected to our project
management system as well.
When a project member is assigned to the system
he/she will be added/removed from the Vault and
Codes as well.

Event Handlers
We can catch a list of events initiated from a Vault client or Vault integration to other
software (civil 3D, Navis works, etc.).

Folder creation control
When we have 400 users in
a project just saying or
writing things is not enough.
It will always be somebody
who did not know about it.
We have a fixed folder
structure for the project and
users can create subfolders
only in the _Temp folder.
To make sure that everyone
knows about it, there is an
event handler which checks if the user has created the folder in the right place and gives an
error message if he has not.
Adding new files
When we add a file to the Vault it gets a category by parent
folder and attribute values.
This will be done automatically without user input.
Checking-in files
A DWG file must be checked-in from a
CAD application otherwise the Vault will
not update the dependencies list.
If we have a wrong dependencies list,
drawings, PDFs, etc. will not be correct.
There is always a user who forgets
about it. If a user tries to check-in from
a Vault client, he/she will be informed
that this is an incorrect way. It is
possible to prevent a CAD check-in
from a Vault client, but in some
situations, it is the only way. If this
happens, system administrator needs to
know and analyze the situation.

There is a list of possibilities to catch specific events.
You can automate a lot of things. It is up to your need and ideas.

Integrations with other applications
Main steps of running third application functions from the Vault:
1.
2.
3.
4.

Make sure you can run your command without any user input.
If the function does not exist or needs user input, write it using this software’s API.
Run functionality manually first.
Run functionality in the Vault workflow.

Basic workflow scheme.

Publishing DWG to NWC
1. This functionality downloads a DWG file with all dependencies to C://Vault.
2. Open a DWG file with the Autodesk Core console.
3. Check if the NWC file exists in Vault. If it does, check out.
4. Running the command NWC out creates a new NWC file/replaces an existing file.
5. Check-in/Add NWC file to Vault.
AutoCAD core console is a
really powerful tool. It runs
AutoCAD in a non-graphical
and fast mode.
Each week we export more
than 100 civil 3D models to
NWC for the coordination
model.
Exporting a bigger model in a
standard way can take up to 30
minutes.
Exporting DWG files to NWC
using the Vault and the core
console is a much faster
process.
Creating Civil 3D surfaces from 3D faces
Surveyors create surfaces in their own system
and export 3D faces to create Civil 3D
surfaces.
One region can have about 500,000 objects.
Adding them in a usual way takes too long or
crashes software.
We have a custom application which runs in
the core console and does this job
automatically.
We have automated this process and made it
easy and fast for users.
In this way we can have a live frequently
updated model.

Publishing Civil 3D to AutoCAD
Publishing DWG to PDF
Cleaning a DWG file
(Audit, Purge, Purge reg. apps., detach not
found Xrefs …)
The main principle is the same for all
commands. Download a file, run
Accoreconsole, open file, run command.
There is a really wide range of possibilities
and it is up to you what processes to update.
Publishing nwf to nwd

Vault calls Navis API and opens nwf files without user
interface and saves files as nwd. This action is simple
and fast.

Creating a drawing files report in Word
By using the Vault API, we can read information
about the file – its system properties, custom
attribute values.
With this information applications start Word, write
information in the right way and save the report to
the Vault.
There is lot of possibilities, variations with different
software, data bases, etc.

Quality control

Each layer in an exported CAD drawing has to conform to CAD standards.
We need a tool to check drawings before delivery to ensure quality.
We have additional functionality in the Vault which analyzes drawing contents and layers.
Provide a report for a user in an excel file.

Job servers
Job servers is a very powerful tool in the automation process. It can do a lot of work without
interrupting the work of users. The jobs servers can do their job at night or on weekends.

Job severs infrastructure
It is important to have a smart infrastructure for job servers.
Classify jobs by dedicated tasks. Run hard jobs on heavy computers and easy jobs on virtual
machines. This will let you make sure the list of waiting jobs is not too long.

Update Civil 3D file Xrefs and Drefs
We have about 1,000 master files
which must be updated after a
child file is changed weekly.
It can be done manually or it can
be done by a job server without
user input. This function let users
to save time by not updating
Drefs or Xrefs on a master file.
The users can simply right click,
send the task to a job server and wait until it is be done without interrupting their work and
using computer resources.

There is a list of automated functions on a job server. Items can be added to the list
depending on your needs:
•
•
•
•
•

•
•

Publishing DWG to NWC.
Publishing nwf to nwd.
Publishing Civil 3D to AutoCAD
Publishing DWG to PDF.
Delivering files according to client
requirements (copying files to
specific folders, creating metadata
files, layers list files, Xrefs list files)
Cleaning DWG files (Audit, Purge,
Purge reg. apps., detach not
found Xrefs …)
Other functions that a project may
need.

Scheduled jobs
When we can run a command on a
job server, we can proceed to the
next step and be proactive.
Jobs can be created for a job server
not only on the initiative of a user,
but also with scheduler.
We know that once an output file
has been created it must be updated
when the source file has a new
version.
When a drawing file has been
updated, a pdf must be updated as
well.
Thus we have jobs that just have to be done. We can create a smart actual job for a job
server without user input.
We can start a Vault process, which analyzes files, does searches and depending on results
creates jobs for a job server. It can be done at night or on weekends.
Export DWG to NWC
There is an algorithm for updating NWC files automatically before ICE meetings.
•
•
•

First time a user creates an NWC by clicking a command.
Next Friday night, a Task Scheduler starts a Vault command, which searches all
NWC files and if the DWG in newer, a job will be initiated automatically.
Monday morning all NWC files are up to date.

Design working platform

This is how our main application scheme looks.
In such applications like Vault and Civil 3D we add our own custom applications, do specific
configurations, templates etc.
Some parts are developed by Tyréns.
They all are connected among each other
and constitute a design working platform
where we can do smart things and
automations and move our BIM, VDC to a
next level.
We can have the best tools in the world,
but it is very important to know how to use
them in the best way.
The world is changing so fast we can’t
work alone and use a single software
platform any more. We need to find ways
to combine them and get the best results.
We must work as a team to go faster and
better.

