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Learning Objectives
•
•
•

Learn why companies like AECOM are moving to Digital Design Coordination and
Review versus traditional review processes
Learn how AECOM are balancing BIM 360 classic and next-generation tools and
how they are combining these solutions to get the most out of them on their
projects
Learn some practical BIM 360 Docs, Design Collaboration, Revit Cloud
Worksharing, Glue and Navisworks tips to improve digital coordination and review
on your projects

Description
As the next wave of Autodesk BIM 360 next-generation tools come into the market we now have
a very comprehensive cloud-based platform to do; design, design coordination, design review,
general file sharing, document control and even field-based review.
This presentation will focus on how AECOM are combining the current strengths of BIM 360
classic and next-generation solutions to best effect on our projects. The key concepts being
explored in this document include:
• Challenges of Traditional Design Coordination & Review
• AECOM Digital Design Coordination & Review Core Concepts
• Balancing BIM 360 Classic with Next-Generation Tools
• 2D & 3D Based Digital Design Coordination & Review Processes
• Digital Design Coordination & Review Tips from Our Projects

Speaker(s)
Craig is the Digital Project Delivery Lead for AECOM Africa. Craig’s role forms part of a
multidisciplinary consulting engineering team based throughout Africa. He heads up the Digital
Project Delivery Team within the business to drive increased and innovative digital project
delivery. Craig is passionate about the efficiencies of digital project delivery within the African
AEC (Architecture, Engineering and Construction) market and how is can be used to design,
build and operate; faster, smarter and better buildings.
Marcel joined the Autodesk Consultancy team in January 2016 and has over 20 years of
experience in the construction industry. Over 13 years Marcel has worked as a project planner
for construction companies in the Netherlands. In 2008 he joined a Benelux Autodesk Reseller

as a BIM Consultant and delivered services to Architects, Engineers and Construction
companies in the Netherlands.

Challenges of Traditional Design Coordination & Review
Traditional design coordination and reviews like; 2D hardcopy markups, 2D onscreen markups
and offline 3D model reviews all have their shortfalls when it comes to working in an integrated
fast track ‘BIM environment’.
Working with intelligent data rich 3D models requires a fresh look at how we do design,
coordination and reviews on our projects, no longer can 2D drawings be the sole focus of
coordination and review as we now also have 3D model and meta data deliverables to review
and validate. In this section we will 1) run through the 3 main stages of design coordination and
review, and 2) we will run through traditional design coordination and review strengths and
weaknesses to build a case to motivate and focus our need for Digital intervention.
Stages of Coordination & Review:
1) File preparation
2) Markup & Review
3) Follow up
Method 1 - 2D hardcopy Review:
Strengths
• Actual ‘markup & review’ step itself is fast being done by hand
• No special skills required
Weakness
• Uses lots of paper
• Preparation time required
• Not always traceable
• Only available in the office
• Often not a self-service approach
Method 2 - 2D Onscreen Review:
Strengths
• Low tech solution, no major IT skills required
• People were already familiar with 2D review process, this is just a digital version of the
same thing
Weakness
• Preparation time required
• Not always traceable
• Often not a self-service approach
• Often done in a standalone solution detached from authoring tool
Method 3 – 3D Offline Review:
Strengths
• Controlled as there is often only one person working with the models

Weakness
• Preparation time required
• Often not a self-service approach
• Often done in a standalone solution detached from authoring tool
• Key project stakeholders disconnected from doing 3D coordination and review

AECOM Digital Design Coordination & Review Core Concepts
Based on the strengths and weaknesses of traditional coordination and review, the synopsis
can be that:
If we are to replace the above coordination and review processes at a bare minimum we need
to improve the following:
1) Use less paper
2) Spend less time on file preparation for review (Printing, exporting, saving etc.)
3) Tools to do coordination and review must be intuitive and easy to use with minimal
training required (Technology must not get in the way of the review progress)
4) Must be easily accessible, available anywhere, anytime and on various hardware and
operating systems
5) Must be a self-service approach
6) Must be traceable
7) Data must sit centrally and be closely related to WIP (Work in Progress) if needed

Core Concepts
At AECOM we have focussed on 3 core concepts to improve our digital coordination and
review. In this section we will run through these core concepts:
1) Minimise the Number of Tools being Used
2) Use the Right Tool for the Job
3) Implement Level Checks; Self-Checks, Peer-to-Peer Checks and Formal Checks
4) ‘Standardise Across Regions Where Possible
Minimise the Number of Tools being Used
At AECOM we found that one of our big challenges was that we had too many coordination and
review tools in circulation in the business, which was leading to confusion of which tools to use,
as well as s a lack of uniformity of how coordination and review was done. What we did was
work through a process of rationalising tools down to a preferred technology stack which we
could focus standards development and training on. Where we are working predominantly with
Revit we now work predominately with BIM 360 tools.
Use the Right Tool for the Job
1) Use simple viewers with basic markup tools with basic UI’s (User Interfaces) for
designers and managers who have very little interest in using more complicated
solutions.
2) Use more advanced issue creation and clash detection tools with more digital specialists
and Project BIM Coordinators/Managers.

Implementing Level Checks
At AECOM we have found that with the inclusion of 3D models that the QA/QC process related
to both 2D and 3D has needed to be better defined. To drive better accountability between
production and design staff AECOM have defined 3 separate types of level checks for both 2D
and 3D deliverables.

To drive better accountability for QA/QC of 2D and 3D deliverables we ensure that these level checks are
being done. The goal is to not be dealing with items at level 3 coordination meetings that should have
been already resolved at level 1 & 2 checks.

Standardise Workflows Across Regions
Though a process with Autodesk we have now standardised core workflows for the
various BIM 360 solutions across our EMEA (Europe, Middle East and Africa) regions.

Illustration of the various documents and videos we have put together to enable standard usage
of tools across the EMEA region.

Balancing BIM 360 Classic with Next-Generation Tools
2018 has been somewhat of a roller coaster ride for AECOM with Autodesk tools . Basically, as
we see it there are about +/-15 tools or modules to pick from as part of the Autodesk offering
alone. Getting to grips on which solution to use can be daunting, in this section we will try bring
some clarity to which tools are best to use.

Choose from 15 different options on BIM 360 tools and modules, some overlap and some are not yet
mature enough for projects.

We have narrowed it down to 6 core tools and modules we are using as ‘preferred’ options on our new
projects. As some of the next-generation tools mature we will transition across to those, but for today
these are our top choices for our projects.

2D & 3D Based Digital Design Coordination & Review Processes
Since the application Autodesk Design Review (Whose development was discontinued by
Autodesk in 2013) Autodesk have had a bit of a gap with 2D digital coordination and review.
Even though BIM 360 Docs has been out for a while it has only really come to life this year with
the inclusion of Revit Cloud Worksharing (The new C4R) now available in Revit 2018.3
onwards. Being able to do markups and issues on Revit sheets straight from your Revit model
in ‘WIP’ folders (Level 1 checks) and then in ‘Shared’ folders (Level 2 checks) and ‘Published’
folders (Level 3 checks) and then onto Field based reviews in this same area.
Autodesk seems to have caught up with industry requirements, well at least if you are solely a
Revit user… Sorry C3D (Autodesk Civil 3D) guys, maybe there will be some movement with
‘Civil Cloud Worksharing’ in the AU2018 keynotes…
In the 3D coordination and review space Autodesk have had Navisworks for a while in their
offering, they then brought in Glue and used it to connect Navisworks to the cloud. Everyone’s
question is will Autodesk do away with Navisworks and Glue? To summarize the reason for this
confusion Autodesk currently have; Navisworks, Glue, BIM 360 Document Management and
Model Coordination. Each of these have overlapping functionality.
Nonetheless after running around in circles a bit in 2018 we are firmly back with backing
Navisworks and Glue for 3D coordination and design review. Yes, while Autodesk market that
we now have a ‘Common Data Platform’ built on Forge we still need to go outside that platform
somewhat to get to what are still core core tools in Glue and Navisworks.

This process diagram illustrates what AECOM refers to as our DDR (Digital Design Review) technology
stack. Even with a concerted effort to standardize across our EMEA (Europe, Middle East and Africa)
regions there remains some region variations which are driven by existing skills, the market, and client
requirements.

Digital Design Coordination & Review Tips from Our Projects
AECOM have been using the various classic and next-generation tools for a while now and
through our experiences we have picked up a few best practices we think you will find helpful on
your projects. In this section we will run through a few of the tools being used and some
techniques you may way want to use to improve digital coordination and review on your
projects.

Design Collaboration & Revit Cloud Worksharing - Hybrid Trust
AECOM have been working with these next-generation modules for the last few months on
several of our projects. Almost all new projects now use these modules no matter what the
scale or complexity of project. Using central files on servers is now a thing of the past and we
are seeing a decline in the usage of the classic BIM 360 Team with C4R (Collaborate for Revit).
There were basically 2 main issues with classic C4R. 1) No granular permissions options 2) The
need for a robust workflow for comparing and freezing models, especially just before official
submittals.
The next-generation tools have now mostly solved these 2 issues however have now also
brought with them a whole new learning curve for project teams, where there was almost only
one-way of working entirely live in C4R there are now numerous methods of working, linking
and sharing in Design Collaboration and Revit Cloud Worksharing.
You are going to see and hear about BIM 360 ‘high trust’ and ‘low trust’ workflows at AU, we are
not going to repeat that here. We are using both these workflows on our projects, with mixed
success. A workflow which has been less published is the ‘hybrid’ method which is fast
becoming a preferred option among our Project BIM Coordinators/Managers. In this workflow
we use a high trust environment (Linking WIP models with WIP models) however instead of
multiple users Publishing their models we handle the publish, share and consume centrally once
a week done by the Project BIM Coordinator/Manager.

Above you can see the sporadic model sharing occurring on the left while this team was left to do updates
themselves, on the right you can see a significant change where the Project BIM Coordinator/Manager
begun to publish every Friday and then shares/consumes every Monday. We have found this to be the
most stable workflow by allowing for a gap between publishing and sharing/consuming over weekends as
we were finding some publishes were taking a while to process.

BIM 360 Document Management - Template & Workflow
Autodesk have done a great job of creating a simple UI (User Interface) with BIM 360 Document
Management, while the UI is simple the folder-based structure can quickly become confusing as
to what, where and how to save things and what, where and how to review things. AECOM
have created a folder structure which is based on best practice set out in ISO 19650 with ISO
terminology of; ‘WIP’, ‘Shared’, ‘Published’ and ‘Archived’ and have deployed this nationally on
new projects.
Our rules of engagement for the creation of the BIM 360 Document Management folder
structure was; 1) Is it easy to understand? 2) Will other companies feel comfortable using the
structure? i.e. It is not too AECOM specific 3) Does it facilitate design, document control and
basic field management processes?
We have yet not had a deep dive into standardising project management and advanced project
controls workflows within Document Management, and we are currently reviewing how Project
Managers are naturally setting this up in folders.

Folders are setup with ISO 19650 terminology, various key stakeholders in the business were involved in
setting up this standard which has helped significantly with deployment and ownership of the folder
structure.

BIM 360 Glue - Markup Tips
The strength of BIM 360 Glue is based on how easy and simple it is to use. Glue has been a
catalyst in the business to get team members previously disengaged with the BIM process
engaged. What we have found is Glue is a simple tool and it should be kept that way.
We have found that on some projects and with some of our international teams that there has
been a tendency to overcomplicate what is fundamentally meant to be a simple tool with basic
workflows.

Our rules of engagement for the creation of the BIM 360 Glue markup folder structure has been;
1) Is it easy to understand? 2) Will other companies feel comfortable using the structure? 3)
Does it facilitate quick markup by all project stakeholders without extensive workflow and
naming training.

Example of a markup folder and subfolder structure being used at AECOM. It is intuitive and can be
easily understood by all project stakeholders without detailed instruction. 5mins and you can have
someone reviewing and marking up designs in 3D for the first time.

Another thing we are seeing that helps considerably is spending a small amount of time setting
up Shared Views that assist with better navigation of models.

A basic example of Shared Views we would expect our Project BIM Coordinators /Managers to setup at
the beginning of a project to help teams navigate models without feeling that they need to create their
own custom views.

BIM 360 Glue - Bulk Gluing Tips
Autodesk have done a great job at allowing very quick exports o r ‘glues’ of Revit models to the
cloud. We have however found that still teams either forget or neglect to glue when they should.
To mitigate the risk of teams doing coordination and review off the wrong version of models and
to free up our production team on spending valuable design time exporting files, we have begun
bulk gluing models from a ‘site wide Revit model’ setup exclusively for bulk gluing models.

An example of a model where a Project BIM Coordinator/Manager will export / glue all project models
once a week. This we find is leading to better control and consistency on our projects .

When to use Glue vs Navisworks
AECOM is currently not running one single project that is using a combination of BIM 360 Glue
and Navisworks the same, there are various factors that need to be considered when and which
tools to use, these include:
• Project stage
• Tool limitations
• Complexity of the project
• Skills/Experience level of the team on the project
• Clash detection & reporting requirements

Navisworks - Clash Detection
Navisworks still remains the go to coordination tool for Project BIM Coordinators/Managers at
AECOM to drive more advanced coordination and review. Navisworks is well complimented by
BIM 360 Glue as a more advanced coordination tool within the overall Autodesk offering.
There is no one way to do coordination and review on all projects and each Project BIM
Coordinator/Manager does things slightly differently. With that said it is important to manage
expectations of coordination and review especially around clash detection. It is very easy to
begin burning valuable project hours on excessive unnecessary or abortive 3D coordination and
clash detection, this has been an ongoing challenge for project teams. At AECOM we have at
times got ourselves into situations where we were doing coordination and clash detection for the
sake of doing it with very little actual value add from the process. We are bringing some
uniformity to this through 4 core areas:
•

Standard search sets & clash tests (Scalable to the project)

•

Standard staggered tolerances by project stage

•

Better documentation of the clash detection process and practical expectations in BEP’s.
(Better managing of the concept of what a ‘clash free model’ is when clients ask for
this…)

•

No more manual excel clash logs

Navisworks - Viewpoints, Simplicity & NWD’s
Navisworks is prolific at doing clash detection, it is however average at grouping and reporting
these clashes. AECOM have begun to move away from dreaded automated clash reports, these
often have an adverse effect on production teams because of their sheer inflated numbers.
Rather Project BIM Coordinators/Managers do; 1) Run clashes 2) Asses and group clashes
creating viewpoints (with comments) 3) Issue weekly NWD’s 4) Publish issues (viewpoints) via
.xml to PowerBi and create dashboards.

There is some duplication required in the steps we use however adding text to; 1) The markup 2)
Viewpoint name 3) and Comment field. Allows for the best flexibility we have found if dashboarding is
required.

Navisworks - Dashboarding in Microsoft PowerBi
Unfortunately, there is currently no native dashboarding tools in Navisworks, the dashboarding
tools are slowly starting to emerge in Project Home and Project Management Modules. While
we wait on a solution from Autodesk or a 3rd party Forge developer to create dashboards to
report .xml data from Navisworks in BIM 360 we have reverted to using Microsoft PowerBi for
project dashboards. Once this is setup all that is required is that the Project BIM
Coordinator/Manager exports .xml file data weekly and then imports that data into PowerBi, we
can then share the PowerBi Dashboards with the project team to review and to increase
transparency on activity and issue close out activity.

.xml data straight out of Navisworks which is updated weekly for the project team to review. We use
Microsoft PowerBi to do these dashboards but would prefer if we could rather pull this data straight into
BIM 360.

Conclusion
Both Marcel and I look forward to meeting you at AU2018 and to sharing our project
experiences of using these tools with you.
Please get in contact if you have any questions:
craig.howie@aecom.com
marcel.lanjouw@autodesk.com
See you in Vegas!

