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TRAINING ISN’T A FOUR-LETTER WORD

I 
recently attended a roundtable of design technology managers. The 
topic of conversation was related to training. A common thread during 
the event was, “How do you handle training?”

There isn’t a single best answer. If there was one, someone would have found it a long 
time ago. There are so many factors that it can be a challenge for an organization to 
develop a strong strategy. The trainees themselves are different, often with conflicting 
learning styles. Presenters have different styles too, each effective in differing areas.

Assessment is one tool that might not be used enough. Organizations that perform as-
sessments of new hires can target training specifically to an individual’s needs. There is 
also the benefit of determining how effective the training is when you conduct a post-
training assessment. You can measure how much someone learned and retained.

An organization also needs to tailor its training to the needs of the individual. Someone who 
is experienced in using a specific application such as AutoCAD® or Revit® will not need to 
be taught the basics. But the individual will need to learn how the organization uses each ap-
plication in the context of its approach to design, the standards, and best practices. 

I often heard during the roundtable that organizations did an introduction to an application 
such as Revit. The average duration for this introduction was two to four hours. Sometimes 
it was conducted by an individual; other times, online or recorded media was used.

But all too often I heard that the standards and best practices were “taught” as on-the-job 
experience. This can be understandable. After all, an organization wants to start utilizing 
a new employee in a billable way as soon as possible. But what are the effects? There are 
a couple of major effects that jump out at me.

First, if the new people do not know there is a standard or best practice that is appli-
cable to the work they are doing, how much of their work needs to be corrected when it 
is found they did something “wrong”? Granted, they probably only make that mistake 
once. But in how many other areas will they also make mistakes?

Second, you are relying on someone else in the organization to train a new person in the 
organization’s standards and best practices. What if the trainer doesn’t agree with you? 
All too often I’ve heard someone say, “Well, that’s the way it’s supposed to be done, but 
here is the way we do it.”

I have had great success in onboarding new employees and setting expectations with management 
that training will take three days. This gives us the time to train new employees in the organiza-
tion’s standards and best practices. You may face an uphill battle in your organization trying to get 
a two- or three-day training system in place, but it can really be worth it for the benefits.

R. Robert Bell 
AUGI President
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He’s making a list, checking it twice… wait… it is only July, not 
December.

I 
spend a lot of time making lists and prioritizing 
my work. When I come to the office in the morn-
ing, I ponder what I need to get done. I review 
anything that I did not get to the day before and 

think about what might be done today. 

It is so easy to fall prey to the tyranny of the urgent. I am not 
sure where I first heard that term. Probably a Stephan Covey 
book. There is a small book by that title, but I do not recall 
reading it. Anyway… the tyranny comes when other peoples’ 
urgent needs define your workload. Sounds kind of like a Tech 
Manager’s job description, doesn’t it? You have to keep things 
running and get things done for others, right? There have been 
many days when I drive to work, planning out my day in my 
head, defining my tasks, and then arrive at work to a project 
panic that takes me away from anything close to what I had 
planned. We are overtaken by events outside our control. A 
plotter breaks. A project derails. Files get corrupted. Deliver-
ables need to be delivered. At the end of the day I wonder if I 
got anything done from my list.  

YOUR TIME IS NOT YOUR OWN

We live to serve. If you are not service oriented and you have 
the job function of CAD/BIM/Tech Manager, you might be 
in the wrong line of work. You are supposed to make it easy 
to be interrupted. You should not put people off and make it 
hard for them to approach you. You want them to bring you 
their troubles. It keeps you employed  (Actually, fixing their 
problems keeps you employed.)

But you should strive to get out from under the thumb of every 
little annoyance that someone brings you.  I want to briefly discuss 
some strategies to avoid falling into the trap of the urgent. Let’s 
quickly run through some ideas that might help. 

AVOIDING INTERRUPTIONS VIA 
TRAINING

Interruptions happen. They happen all the time. They are the norm. 
Some of them can be avoided or reduced via education. Teaching 
others how to self-correct is important and must be done. When 
you fix something, tell others how you did it. Empower them for 
the next time. Then when it comes up again, and it will, they can 
fix it themselves or tell others what the fix is.

FIX IT BEFORE IT BREAKS

Sometimes we can avoid being trapped by circumstance by fixing 
things before they break. If there is something that you know is 
reaching end of life or headed for disaster, jump in and fix it before 
it goes awry. That thing that is gnawing at you, but you have not 
gotten back to fix yet, will break at the worst possible time. Be pro-
active and get it repaired or replaced before it fails.

DO IT RIGHT THE FIRST TIME

Those items that I have left incomplete always come back to bite 
me. Temp fixes become permanent by your delays. If I am unable 
to complete a job 100 percent, I always seem to have to complete 
the job when it impacts other timelines. There are times when you 
have to make a quick temp fix so that projects can hit a deadline.  If I 
ignore going back to something that I knew was just temporary, then 
my time will be gobbled up when it fails again. Try to avoid do-overs. 

MAKING THE MOST OF YOUR TIME 
AND TASK LIST

I could try to rattle off a list of priorities for a Tech Manager—
such as learning new tools, planning deployment, training, stan-
dards, productivity, and so much more.  But that is not the point 
of this article. You will define the big ticket items that you need to 
keep in focus. Then you will define the tasks needed to make that 

Tech Manager’s 
Task List

http://www.augi.com


July 2016 www.augiworld.com  7July 2016 www.augiworld.com  7

CAD Manager C
O

L
U

M
N

happen. All through this effort, you will have to pick and choose what goes first and 
then second and so on. Your list will look different than mine. No one has the same lists 
or the same priorities for the day-to-day things that have to get done.

When you finally get some time for your goals, what do you do? You can move toward 
defining your own priorities and working your task list when you have “free” time.

FIRST – MAKE A LIST

B. J. Novak, one of the breakout stars from “The Office” TV series, says that “we go around 
with lists in our heads all day long.” So he developed the LI.ST app (li dot st) and garnered 
investors to get it off the ground. Google Tasks, todoist, Wunderlist, and many more apps 
are out there to help us get organized. It is not the tool that makes a great list—it is you.  
I use Word, Excel, or just paper to make mine. The first step is to do a brain dump and 
get everything that needs to be done out of your head and on the list. Make it as long as 
it needs to be. Write down all the items you can think of. Even add those things that you 
wish you had time to get to. List that are too long discourage progress, but don’t worry 
about making it to too big. We will slice it up into manageable chunks as needed. 

SECOND – SORT THE LIST

Now that you have a list, which might be really long, sort it by categories that make sense 
to you. It might be collecting all of the hardware needs together. Or you could separate the 
things that need to be purchased from those that have no cost and can be done for free. 
You may have six or seven or more categories. That is good, just sort them all. If you do not 
have a lot of items on the list consider refining it down into smaller tasks. Sometimes big 
ticket items cannot be done in one sitting and might be better broken apart.

You may want to sort by level of effort or maybe high-energy and low-energy items. 
Divide the list into three categories. Big things, medium things, and little things. Don’t 
worry yet if you have too many things in one of these categories, we will review them 
again. And remember—not everything is a big item.

THIRD – GROUP THE LIST

Look for common items that can be grouped into mini-projects. Are there three hard-
ware items that should be purchased together? Does the software category have tasks 
that can be grouped into areas such as training, standards, or customization?  Group 
these together so that the ones that need to be done together can be 
addressed at the same time.  After they are grouped, reorder each 
group by first, second, third in the order that they need to be done. 
There is no need to focus on something that has a prerequisite item 
that you have not put at the front. 

LIST CREATED

What you should have now is a list, sorted and grouped and ready 
to prioritize.  The process of creating, sorting, and grouping your list 
will help streamline your efforts. It will help you capture the time you 
may find in the day and focus you on the most important items. Now 
check off  “Create List” from your To Do list. See, you already got 
something done! Next time we will look at prioritizing and how you 
can make your list, your efforts, and your time even more impactful.

Mark Kiker has more than 25 years 
of hands-on experience with technol-
ogy. He is fully versed in every area of 
management from deployment plan-
ning, installation, and configuration 
to training and strategic planning.     
As an internationally known speaker 
and writer, he is a returning speaker 
at Autodesk University since 1996. 
Mark is currently serving as Direc-
tor of IT for SIATech, a non-profit 
public charter high school focused on 
dropout recovery. He maintains two 
blog sites, www.caddmanager.com and  
www.bimmanager.com .

EMAIL – THE GREAT 
INTERRUPTER 

Common advice is to avoid reading 
email – it takes up too much time. 
They say you should put it off and 
check it once in the morning and then 
at lunch and then before you go home 
for the day. Yeah, right!  Tech Manag-
ers are service oriented and I do not 
believe they have the luxury of delay-
ing email reading, texts, or IMs or 
whatever method someone chooses to 
get in touch with them. I read emails 
all day long. I tend to avoid even open-
ing the constant stream of offers and 
cold-call emails with vendor requests 
for meetings.  

As I read email, I prioritize the level 
of need and address it balanced with 
everything else on my plate. Just be-
cause someone walked into your office, 
or grabbed you in the hall, or dropped 
an email in your inbox does not move 
their item to the top of your list. Learn 
to prioritize every task and also learn 
how to gently let people know that you 
will get to it—maybe after one or two 
other pressing items that take priority. 
Define an agreed-upon date for com-
pletion and then go back to what you 
were focused on.

n n n n
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And while it is easy to convert 4K content down to a lower resolution 
HD/FHD format, converting lower resolution materials to 4K is 
at best a compromise that will always lack clarity. If presentation 
materials are at all a part of your job, then moving to a 4K workflow 
will give you the best results.

Color Considerations
So far we’ve paid attention to the increased resolution of HP Z 4K 
displays but with greater resolution and detail comes the expectation 
of greater color as well. As an example, as you create buildings in Revit 
you’ll want the paint and materials to look as good on screen as they 
will in real life. To provide great color accuracy HP Z27s and Z32x 
displays provide the following advantages:

Factory calibration. Industry standard color display calibration 
out of the box.

True 10-bit color depth. Over one billion possible color 
combinations (as opposed to 8-bit color depth displays providing a 
maximum of 16 million colors) for photorealistic results in renderings 
and video capture4. 

Wide IPS viewing fields. A 178 degree viewing angle to make 
collaborative demos at your desktop or in a conference room clearly 
visible to persons not seated directly in front of the monitor.

Hardware Considerations
Of course it doesn’t do any good to have a 4K monitor if the graphics 
processor unit (GPU) in your workstation can’t support it. Make sure 
to specify GPU’s that support 3840x2160 resolutions at a 60HZ 
refresh rate1 and 10-bit color depth4 to take full advantage of HP’s 
4K displays and be sure your graphics card has a Display Port 1.2 or 
HDMI 2.0 connector.

Another hardware factor to consider is that many 4K work products 
(like real time manipulation of complex models, animations or videos 
produced from CAD software) use large data models that require 
substantially higher processing and system resources beyond the GPU. 
For this reason, consider equipping your 4K enabled workstations 
with high clock rate Intel® Xeon® or Intel® i7® processors and high 
bandwidth solid state disks (SSD’s) like the HP Z Turbo Drive G2 
to support more aggressive 4K workflows.

in summary
If you use Autodesk design applications to work in 3D sooner or 
later you’ll need to visualize your designs and produce compelling 
visual output. By using 4K workflows you’ll be able to better see your 
designs, spend less time zooming, present more compelling design 
reviews and create presentation materials at twice the visual clarity of 
conventional monitors. 

about HP
HP helps you stay ahead of the curve with professional desktop 
and mobile workstations designed for large and complex datasets, 
dispersed teams, and tight deadlines. HP Z Workstations deliver the 
innovation, high performance, expandability, and extreme reliability 
you need to deliver your 3D CAD projects in less time. To learn how 
to configure a HP Z Workstation, visit the HP and Autodesk page at 
www.hp.com/go/autodesk. 

about robert Green
Robert Green provides CAD management consulting, programming, 
speaking, and training services for clients throughout the United 
States, Canada, and Europe. A mechanical engineer by training and 
alpha CAD user by choice, Robert is also well known for his insightful 
articles and book, Expert CAD Management: The Complete Guide. 
Reach Robert at rgreen@greenconsulting.com
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4K displays for 3d Cad
as CAD workstations and their components have 
become more powerful many companies have upgraded 
their workstations but are still using the same old 
1280x720 (HD) or 1920x1080 (FHD) monitors 
they’ve been using for years. But with mainstream 
acceptance of 4K televisions this new ultra-high 

definition (UHD/4K) standard is starting to become mainstream.

By upgrading your workstation with a 4k display (like the HP Z27s 
or Z32x) Autodesk users can zoom/pan less and see more detail on 
a single screen. 4k also produces renderings with amazing, realistic 
lighting, finishes and detail. In this month’s Tech Insights, we’ll explain 
the difference between HD/FHD and the new 4K/UHD standard 
and why 4K may be a good fit for your company. 

4K uHd vs Hd/FHd
The easiest way to understand how 4K improves visual quality is 
to consider how many display pixels will be shown on an equal size 
monitor. As more pixels are displayed in the same space a clearer 
image emerges. This increased clarity effect can be seen in the sample 
image below as you go from Full HD (FHD) up to 4K1 (UHD) at 
3840x2160. 

Simply put, 4K displays allow you to get a lot more information on 
a single screen so you can visualize a design without having to zoom 
and pan so much since more detail can be seen with a 4k display. The 
resulting lack of zooming/panning saves time and generates a more 
productive work experience.

sinGle monitor or multiPle?
When equipped with a 32 inch 4K monitor like HP’s Z32x 
DreamColor Display, you may not even need a second monitor. With 
this sized screen a 24x36 (A1) engineering blueprint/PDF can be 
displayed on a single screen and read easily without any panning or 
zooming. I’ve heard many users say over the years, “When they have 
a high resolution screen as big as a sheet of engineering paper I’ll go 
electronic!” That day is now.

And when partnered with HP’s new Display Assistant software2,3 

configurations can be built to automatically open applications in pre-
scaled windows greatly reducing time spent scaling and positioning 
windows.

4K For 3d Cad soFtware
Since many Autodesk software users create 3D models that must 
be visualized on screen during key development phases of a project, 
simply being able to see your designs better in 4K gives you a design 
advantage. Consider the difference in clarity you’d experience looking 
at complex Inventor models, Revit designs or Navisworks coordinated 
models and the advantage of 4K visualization becomes clear1.

But as designs go through reviews and client presentations are given 
you’ll need to visualize and manipulate your designs on screen and/
or produce high quality presentation print/video materials to convey 
design intent. By being able to capture your presentation materials at 
4K resolution you’ll have the highest resolution that can be presented 
on large format monitors now prevalent in boardrooms and demo 
environments. 

➲

by Robert Green

1. 4K content required.  The video card of the connected PC must be capable of 
supporting 3840x2160 at 60 Hz to drive the monitor at the Preferred Mode.

2. HP Display Assistant will only function correctly with supported HP monitors.

3. To avoid compatibility issues, it is recommended that customers upgrade their graphics 
driver to the latest version published from their graphics card software support website.

4. Graphics Processor Unit (GPU) must be capable of supporting 10-bit color depth. 
Some HP Z Displays have 8 bit + 2 bit FRC.

© Hewlett-Packard Development Company, L.P. The Information contained herein is 
subject to change without notice. The only warranties for HP products and services are 
set forth in the express warranty statements accompanying such products and services. 
Nothing herein should be construed as constituting and additional warranty. HP shall not 
be liable for technical or editorial errors or omissions contained herein. Intel, the Intel 
logo, Intel Core, Thunderbolt, Ultrabook, Xeon, and Xeon Inside are trademarks of Intel 
Corporation or its subsidiaries in the U.S. and/or other countries.
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And while it is easy to convert 4K content down to a lower resolution 
HD/FHD format, converting lower resolution materials to 4K is 
at best a compromise that will always lack clarity. If presentation 
materials are at all a part of your job, then moving to a 4K workflow 
will give you the best results.

Color Considerations
So far we’ve paid attention to the increased resolution of HP Z 4K 
displays but with greater resolution and detail comes the expectation 
of greater color as well. As an example, as you create buildings in Revit 
you’ll want the paint and materials to look as good on screen as they 
will in real life. To provide great color accuracy HP Z27s and Z32x 
displays provide the following advantages:

Factory calibration. Industry standard color display calibration 
out of the box.

True 10-bit color depth. Over one billion possible color 
combinations (as opposed to 8-bit color depth displays providing a 
maximum of 16 million colors) for photorealistic results in renderings 
and video capture4. 

Wide IPS viewing fields. A 178 degree viewing angle to make 
collaborative demos at your desktop or in a conference room clearly 
visible to persons not seated directly in front of the monitor.

Hardware Considerations
Of course it doesn’t do any good to have a 4K monitor if the graphics 
processor unit (GPU) in your workstation can’t support it. Make sure 
to specify GPU’s that support 3840x2160 resolutions at a 60HZ 
refresh rate1 and 10-bit color depth4 to take full advantage of HP’s 
4K displays and be sure your graphics card has a Display Port 1.2 or 
HDMI 2.0 connector.

Another hardware factor to consider is that many 4K work products 
(like real time manipulation of complex models, animations or videos 
produced from CAD software) use large data models that require 
substantially higher processing and system resources beyond the GPU. 
For this reason, consider equipping your 4K enabled workstations 
with high clock rate Intel® Xeon® or Intel® i7® processors and high 
bandwidth solid state disks (SSD’s) like the HP Z Turbo Drive G2 
to support more aggressive 4K workflows.

in summary
If you use Autodesk design applications to work in 3D sooner or 
later you’ll need to visualize your designs and produce compelling 
visual output. By using 4K workflows you’ll be able to better see your 
designs, spend less time zooming, present more compelling design 
reviews and create presentation materials at twice the visual clarity of 
conventional monitors. 

about HP
HP helps you stay ahead of the curve with professional desktop 
and mobile workstations designed for large and complex datasets, 
dispersed teams, and tight deadlines. HP Z Workstations deliver the 
innovation, high performance, expandability, and extreme reliability 
you need to deliver your 3D CAD projects in less time. To learn how 
to configure a HP Z Workstation, visit the HP and Autodesk page at 
www.hp.com/go/autodesk. 

about robert Green
Robert Green provides CAD management consulting, programming, 
speaking, and training services for clients throughout the United 
States, Canada, and Europe. A mechanical engineer by training and 
alpha CAD user by choice, Robert is also well known for his insightful 
articles and book, Expert CAD Management: The Complete Guide. 
Reach Robert at rgreen@greenconsulting.com
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4K displays for 3d Cad
as CAD workstations and their components have 
become more powerful many companies have upgraded 
their workstations but are still using the same old 
1280x720 (HD) or 1920x1080 (FHD) monitors 
they’ve been using for years. But with mainstream 
acceptance of 4K televisions this new ultra-high 

definition (UHD/4K) standard is starting to become mainstream.

By upgrading your workstation with a 4k display (like the HP Z27s 
or Z32x) Autodesk users can zoom/pan less and see more detail on 
a single screen. 4k also produces renderings with amazing, realistic 
lighting, finishes and detail. In this month’s Tech Insights, we’ll explain 
the difference between HD/FHD and the new 4K/UHD standard 
and why 4K may be a good fit for your company. 

4K uHd vs Hd/FHd
The easiest way to understand how 4K improves visual quality is 
to consider how many display pixels will be shown on an equal size 
monitor. As more pixels are displayed in the same space a clearer 
image emerges. This increased clarity effect can be seen in the sample 
image below as you go from Full HD (FHD) up to 4K1 (UHD) at 
3840x2160. 

Simply put, 4K displays allow you to get a lot more information on 
a single screen so you can visualize a design without having to zoom 
and pan so much since more detail can be seen with a 4k display. The 
resulting lack of zooming/panning saves time and generates a more 
productive work experience.

sinGle monitor or multiPle?
When equipped with a 32 inch 4K monitor like HP’s Z32x 
DreamColor Display, you may not even need a second monitor. With 
this sized screen a 24x36 (A1) engineering blueprint/PDF can be 
displayed on a single screen and read easily without any panning or 
zooming. I’ve heard many users say over the years, “When they have 
a high resolution screen as big as a sheet of engineering paper I’ll go 
electronic!” That day is now.

And when partnered with HP’s new Display Assistant software2,3 

configurations can be built to automatically open applications in pre-
scaled windows greatly reducing time spent scaling and positioning 
windows.

4K For 3d Cad soFtware
Since many Autodesk software users create 3D models that must 
be visualized on screen during key development phases of a project, 
simply being able to see your designs better in 4K gives you a design 
advantage. Consider the difference in clarity you’d experience looking 
at complex Inventor models, Revit designs or Navisworks coordinated 
models and the advantage of 4K visualization becomes clear1.

But as designs go through reviews and client presentations are given 
you’ll need to visualize and manipulate your designs on screen and/
or produce high quality presentation print/video materials to convey 
design intent. By being able to capture your presentation materials at 
4K resolution you’ll have the highest resolution that can be presented 
on large format monitors now prevalent in boardrooms and demo 
environments. 

➲

by Robert Green

1. 4K content required.  The video card of the connected PC must be capable of 
supporting 3840x2160 at 60 Hz to drive the monitor at the Preferred Mode.

2. HP Display Assistant will only function correctly with supported HP monitors.

3. To avoid compatibility issues, it is recommended that customers upgrade their graphics 
driver to the latest version published from their graphics card software support website.

4. Graphics Processor Unit (GPU) must be capable of supporting 10-bit color depth. 
Some HP Z Displays have 8 bit + 2 bit FRC.

© Hewlett-Packard Development Company, L.P. The Information contained herein is 
subject to change without notice. The only warranties for HP products and services are 
set forth in the express warranty statements accompanying such products and services. 
Nothing herein should be construed as constituting and additional warranty. HP shall not 
be liable for technical or editorial errors or omissions contained herein. Intel, the Intel 
logo, Intel Core, Thunderbolt, Ultrabook, Xeon, and Xeon Inside are trademarks of Intel 
Corporation or its subsidiaries in the U.S. and/or other countries.

July 2016 www.augiworld.com  9
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by: Joel Londenberg

T
his is a follow-up to the article with the 
similar title published a year ago. It’s always 
been one of my favorite things about Au-
todesk® Revit® MEP—that the developers 

really are working on improving our experience with 
each release. The Fabrication feature set in Revit 2017 is an ex-
ample of that continuous incremental improvement. If you’re es-
pecially curious, you can find that previous article in June 2015 
AUGIWorld (https://www.augi.com/library/fabrication-parts-
for-revit-mep-4-years-in )

We Revit users spend most of our efforts digitally, generating 
content for models and drawings, reviewing PDFs, responding 
to RFIs. After putting so much effort into the digital version of 
a building, I don’t know any designer who is happy with the idea 
that the builders and fabricators just set aside these drawings and 
start over. We all want to see a more direct translation of our effort 
into the actual building components.

In October 2011 Autodesk announced the purchase of MAP 
Software, taking a big stride toward that goal of direct translation 
to fabrication data.  However, much of my previous review was 
spent pointing out how far they still needed to go.

Here is the short list of functionality that I still expect in order to 
consider the fabrication features complete inside of Revit MEP: 

• Maintaining the Revit style of modeling

• Full engineering support

• The same ease of documentation

• The ability to create a complete model

• Spool drawings

• Direct export to fabrication equipment

• Support for robotic field layout

Fabrication 
for 
Revit
MEP 5 

Years
In

https://www.augi.com/library/fabrication-parts-for-revit-mep-4-years-in
https://www.augi.com/library/fabrication-parts-for-revit-mep-4-years-in
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Just as before, this is my personal review of the fabrication software 
within Revit. 

REVIT’S STYLE OF MODELING

There are some nice improvements and additions, which I’ll cov-
er at the end of this section, but I’ll start with the default and 
most obvious method presented by the user interface. As you can 
see from the many available demo videos of the new fabrication 
features in Revit 2017 (for example https://www.youtube.com/
watch?v=FRbZCMnDBRs or Autodesk’s own channel https://
www.youtube.com/user/AutodeskBuilding/featured ), fabrica-
tion parts are not modeled in Revit in the same fashion as stan-
dard MEP elements. The modeling method for standard Revit 
MEP elements is strongly based on the straights, allowing the 
system family settings to insert transitions and bends for you. 
The new fabrication features default to specifically picking and 
placing all components. As I said, this is not the only way, just 
the most obvious.

For instance, here is the process to create a run of duct (aligned to 
another run) 15 feet long, reduce its size, run 3 more feet, turn and 
run another 15 feet.  This list includes every required action (See 
Figure 1).

Figure 1: Example duct runs

Standard Revit MEP Duct
1. Start the Duct command

2. Select the needed size in the Options Bar

3. Hover your mouse in the general area to snap to remote ob-
jects and pick a start point

4. Pick an end point (or type a distance and press Enter)

5. Change the duct size

6. Click a new endpoint (or type a distance) parallel to the previ-
ous run (the duct command stayed active)

7. Click a new endpoint perpendicular to the previous runs

New Fabrication Features
1. Select “Straight” from the MEP Fabrication Parts palette

2. Select the needed duct size in the Properties palette (Options 
Bar remains empty)

3. Pick a start point

4. Start the Align command

5. Pick the centerline of the remote fabrication duct (edges are 
not available)

6. Pick the centerline of the new duct segment to complete the 
Align command

7. Select “Straight” from the Fabrication palette again

8. Pick to place another straight at the end of the previous

9. Pick again for another straight

10. Select the “Transition” fitting from the Fab palette

11. In the Properties palette, change the “Secondary End” to the 
desired duct size

12. Pick to place the transition on the end of the run

13. Select “Straight” from the Fab palette

14. Pick to place the straight

15. Cancel the straight command

16. Select the duct segment just placed (it does not remain se-
lected after placement)

17. To shorten that segment to 3 feet, either drag the endpoint 
grip in the Drawing Area or in the Properties palette, change 
“Length Option” to “Value” and type 3 in the Length property

18. Select your desired elbow from the Fab palette

19. Pick to place the elbow

20. Select “Straight” from the Fab palette

21. Pick to place the duct segment

22. Pick again to place the duct segment

23. Pick a final time for the last piece

Two New Features 

Two new features that are a significant improvement are 
Design to Fabrication and Route and Fill.

To use the Design to Fabrication feature, model a run of 
duct or pipe (conduit and cable tray not supported) and 
click the Design to Fabrication button. Then just select 
the fabrication service desired and it’s converted automati-
cally. This means that for the numbered lists above, if you 
used this conversion feature, you can create the run of 
duct with Revit system families, and convert to Fab parts 
with a single click.

To use the Route and Fill feature, select a fabrication part 
with an open end, click the Route and Fill button, then se-
lect any other compatible fabrication part, also with an open 
end. The tool is very intelligent and offers multiple routing 
options that can be scrolled through—or even better, select 
the checkbox to choose the specific fittings desired.

http://www.augiworld.com
https://www.youtube.com/watch?v=FRbZCMnDBRs
https://www.youtube.com/watch?v=FRbZCMnDBRs
https://www.youtube.com/user/AutodeskBuilding/featured
https://www.youtube.com/user/AutodeskBuilding/featured
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Figure 2: Editing tool - extend

There is also no remote snapping function for Fabrication parts 
aligning with distant model elements as you drag them around; 
this includes even aligning with other distant Fabrication parts.  
The Align tool does work; however, this takes us way back to old 
hand drafting and AutoCAD® style of editing, which made exten-
sive use of temporary sketched lines for layout.

Not only are the Modify tools only partially functional, but such 
simple and common modification methods as changing a size or 
turning an elbow into a tee are not supported at all. In Figure 3 
note the lack of the small plus symbol for the Fab part on the right-
hand side. This means that even small changes or additions first 
require deleting large sections of your work and redrawing.

Figure 3: Editing tool - plus symbol missing for fabrication parts

There is a Modify tool that has been in place since the previous re-
lease and continues to be very helpful. After making minor moves, 
nudging a duct or pipe around, it is easy to select a large run of 
straights and fitting and hitting the Optimize Lengths button. 
This ensures that you don’t have overlong unbuildable/unavailable 
parts and that you don’t have excessive splits into too short lengths.

FULL ENGINEERING SUPPORT

There is no change to this for 2017; MEP Fabri-
cation parts still do not support the calculation 
and propagation of flow in a duct or pipe or the 
assignment of the system type. Systems and flow 
are a bit finicky and require effort to maintain in 
standard Revit duct and pipe layouts, but they do 
indeed work. If you would like a deeper discus-
sion on doing this in Revit, and you are an AUGI 
Professional Member, you can review the previous 
article in AUGIWorld January 2012 “Plumbing 
Systems for Well-Documented Flow” (https://
www.augi.com/library/plumbing-systems-for-
well-documented-flow).

Since the default Fabrication configuration files 
do not have any air terminals (grilles/diffusers), it 
would seem that the intention is for users to con-

tinue to use standard Revit family air terminals. This would still 
allow you to perform airflow calculations with Revit spaces with 
no change from the Fabrication features.  As mentioned before, the 
flow defined by the Air Terminal will not propagate in the Fabrica-
tion part duct run.

EASE OF DOCUMENTATION

Full engineering and construction documentation can be genu-
inely beautiful when generated from Revit.  Model elements and 
annotation elements blend well and all of this can be done much 
easier and more quickly than what I remember from my now dis-
tant AutoCAD days.  

Is this ease of documentation still available with Fabrication parts? 
Mostly yes. Updated for 2017 there are significant improvements 
in the ability to display and document.

Modify Tools

A huge portion of the Revit modeling method relates to the mod-
ify tools. These have received significant updates for Fab parts in 
the 2017 release. 

Trim and Extend now work—with the caveat that they only work 
from one Fab part to another. This means that you can extend a 
MEP Fabrication round duct to meet a MEP Fabrication rectan-
gular duct and it will connect and place the tap fitting between the 
two, as shown in Figure 2. However, you cannot use these modify 
tools with anything else in the Revit platform. You cannot extend a 
duct to meet a detail line or a reference plane. Similarly you cannot 
drag the endpoint of a duct and have it snap to a detail line, though 
oddly, you can drag and snap to a reference plane.

https://www.augi.com/library/plumbing-systems-for-well-documented-flow
https://www.augi.com/library/plumbing-systems-for-well-documented-flow
https://www.augi.com/library/plumbing-systems-for-well-documented-flow
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MEP Hidden Line Display

In 2016 this was missing. To illustrate, the hidden line function-
ality was similar to using all Generic Models categories. In 2017 
it works just as desired—fab parts located vertically below other 
fab parts even below standard Revit MEP elements are properly 
broken with the dashed line type below, see Figure 4. This even 
includes the proper display of insulation!

Figure 4: Accurate hidden line display

As mentioned earlier, systems and flow do not exist for Fabrication 
parts; both of these are frequently part of my documentation. This 
is a limitation both for design and documentation.

One unexpectedly missing documentation feature is single line 
display. For Revit duct, setting the view to Coarse 
will turn it to single line, both Medium and Coarse 
show pipe as single line. This is often useful for par-
ticularly small scale plans. However, this cannot be 
done for MEP Fabrication duct or pipe parts. There 
doesn’t seem to be any way to get single line display 
either through manipulation of detail level or visibil-
ity graphic overrides. 

A COMPLETE MODEL?

When talking about Revit, one of the more common statements is 
that the key to success is good content. Even though this is the first 
release of Fabrication in Revit, there does seem to be plenty of con-
tent to use.  However, if there are some minor modifications need-
ed, there is no fabrication configuration editor.  You can download 
the default configuration from Autodesk or receive a configuration 

from a current CADmep user.  For instance, if you 
want to change the default cast iron no-hub elbow 
from quarter bend to short sweep, there is no way to 
do this within the Revit interface.

One of most useful things in Revit is the family edi-
tor—both stand alone and in the context of a proj-
ect for in-place families.  There are times when the 
parts needed are completely custom.  Imagine a duct 
fitting that can only be built by hand in the corner of 
the shop by the old school tin knocker.  This fitting 
may not be in the pre-created list of Fab parts.  Be-
cause Fabrication Parts are not Revit families, they 
can’t be customized or built from scratch in any ver-
sion of the family editor.

Fabrication Parts are not Revit families, which sig-
nificantly limits their customizability.

SPOOL DRAWINGS

There is no change to this functionality in 2017. A 
spool drawing is one step between a contractor’s build-
ing scale shop drawings and the purchased part list/
fabrication cut and bend drawings.  Usually it repre-
sents a handful of parts that are going to be assembled 
in the shop and shipped to the job site.  This might be a 
pre-assembled handful of duct fittings or welded pipe 

and fittings (see Figure 5).  This has been supported for some time by 
the Revit platform feature “Assemblies.”  However, it will be important 
for the final use to be careful that individual parts are identified by the 
same parameter throughout the manufacturing and assembling pro-
cess.  For instance, if the “Mark” parameter is used to tag piece num-
bers, you will have your fabricator confirm that the ID is also visible in 
his software and will translate to a physical label on the part.  

Figure 5: Assembles as Spool Drawings

http://www.augiworld.com
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Joel Londenberg is a BIM consultant 
who uses Revit MEP to support the 
entire building industry from as-built 
laser scanning and model creation to 
multi-discipline engineering, BIM co-
ordination, fabrication, shop drawings, 
and field layout. With more than 20 
years of experience in 3D modeling, 
Joel has a wide perspective of the MEP 
workflow in our industry.  Engineers, 
manufacturers, and contractors alike 
have benefited from his diverse expo-
sure through in-house training, content 
creation, and 3D modeling services.

Some information about Fabrication parts is not 
available for use in Revit schedules (i.e., duct connec-
tion types).  This will again require additional care 
with regard to coordinating between information-
rich sources such as the exported fabrication file .maj 
and somewhat poorer sources such as Revit schedules 
and tags.

DIRECT EXPORT TO 
FABRICATION EQUIPMENT

Modeling with fabrication-ready elements would be 
nearly pointless if we couldn’t plug that information 
directly into CAMduct for use in cutting and folding 
the sheet metal. New for 2017, this is automatically 
installed, but it shows up under the Add-Ins ribbon 
instead of it being obviously related to any of the 
other Fabrication functions. The “Revit Extension for 
Fabrication” will allow you to directly export to the 
.maj file format.  

What about in-direct exports? Many installing con-
tractors own their own fabrication equipment, but 
others buy fabricated parts from multiple sources.  
The best way to do this may be with the same .maj 
file, but if the supplier uses different software to drive 
their equipment, a different method may be needed. The lowest 
common denominator is a simple list of parts with enough data to 
get the correct size and shape.  As mentioned above under Spool 
Drawings, this data is lacking the required fields available to be 
scheduled with Revit Fabrication parts.

SUPPORT FOR ROBOTIC FIELD LAYOUT

Again, there is no change to this functionality in 2017. Using a 
robotic field layout tool is the best way to translate your carefully 
BIM coordinated layout to actual locations in the building.  The 
one common method for accomplishing this in Revit is to add a 
nested “point” family to your various hanger families (see the blue 
highlighted elements in Figure 6). As already covered, Fabrication 
Parts are not Revit families.  This being the case, some other more 
manual method of identifying and exporting hanger location will 
have to be devised.

SUMMARY

I can’t help but continue to be surprised at the Autodesk’s overall 
strategy for MEP Fabrication Parts. The power of Revit MEP has 
always been in its fully parametric System and Component fami-
lies. However, when it comes to fabrication, they are instead us-
ing the previous AutoCAD-based .itm files from CADduct and 
gradually polishing some of the ugly spots. 

For my own production fabrication modeling needs I still don’t 
use Autodesk’s MEP Fabrication Parts, and instead use an add-in. 
That product, SysQue, is far closer to what I’d always expected 
from the union of Autodesk and MAP five years ago.

Competition between the players helps drive the whole industry 
forward, and I will continue to watch the sometimes gradual and 
sometimes transformative steps in this area of our industry with 
tremendous interest.

Figure 6: Point layout elements embedded in Revit Family
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T
he transition into BIM is long a foregone 
conclusion for AEC firms, both large and 
small. Once past the initial choice to leave 
CADDrafting and implement BIM, firms 

are left with new software and old processes. Creating 
and developing new (BIM) processes and restructuring existing 
CADD and business strategies are fundamental steps to under-
take for successful transition into and collaboratively working in 
the modern AECO Design and Construction marketplace.

Four quick reasons why else we need to restructure:

1. CAD work doesn’t “require” a good architectural practice, in 
and of itself, and BIM does. 

2. Every (arguably every) CAD process will not be effective, let 
alone work on a BIM project.

3. BIM is a revolution, not an evolution, to processes.

4. We’d like to stay in the AECO industry.

BIM teams and firms, both large and small, that have been “doing” 
BIM for a while have found success, in large part due to creat-
ing and following clearly defined, rigorous, and robust processes 
and guidelines. The word “standards” may be used herein, but until 
everyone uses the same ones, I suggest we use a different word ;) 

A highly organized practice is required to get the right work done 
at the right time(s). BIM project success requires much more than 
simply excelling at software and it is by no means a new drafting 
tool. 

“Honour Thy Error as a Hidden Intention” 
– From “Oblique Strategies,” by Brian Eno and Peter Schmidt

“Without Follow-Through, Intentions are Meaningless” 
– Jay Zallan

Reconstructing 
the AEC 
Practice:

Success 
in AECO, 
BIM & Revit
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BIM project teams can be thought of in the same manner as sports 
teams. As an example, let’s look at the architectural team. Each 
person—from the owner (Associate, let’s say) and manager (PM) 
to players (Design & Production)—has very specific tasks and re-
sponsibilities. When everyone is on the same page, then “champi-
onship, here we come.” But if, for instance, there is a designer who 
does not deliver within the planned timeframe, leaving no time for 
production to incorporate the designs, then the team can expect 
negative, costly impacts.

BIM requires that people step out of existing comfort zones and 
actually and continuously learn, grow, and communicate. 

If team success depends on everyone doing their part, at the right 
times, then they need to practice. There is a reason we “practice” 
our crafts—we need to stay sharp and at the very top of our game, 
if we want to be as successful as possible, that is.

When thorough process plans are created for each aspect of our team 
and timelines and responsibilities are clearly defined and followed, 
then teams will be afforded a winning environment. There are always 
outside forces acting against our plans, so flexibility is necessary, too. 
But with great team communication, active management, and coordi-
nation efforts,  “the promise of BIM” can truly be achieved. 

Just Throwing People at it Doesn’t Work in BIM

In CAD many of the workflows often employed are now viewed 
as inefficient. One that masks even its own inefficiency is the “just 
throw extra staff at it to get it out the door” workflow. BTW: that 
one is fundamentally not a production-fail; rather it is a manage-
ment-fail. 

Responsibility must be taken for successes as well as failures or the 
processes will never be improved. Struggles on projects need to be 
captured and used to benefit future projects, not simply hidden 
away and ignored.

If that kind of “throw staff at it” approach is used on BIM projects, 
for whatever reason, that inefficiency becomes a glaring indicator 
that effective management processes weren’t followed. Throwing 
extra staff at BIM production “cold,” without the new team mem-
bers understanding the project, can be extremely dicey at best. 
Many times the result will be an enormous amount of extra time 
spent fixing absolutely avoidable mistakes.

In BIM there are pitfalls as well, like when modeling, for instance. 
Modeling can be a very hypnotic endeavor; teams can find them-
selves meandering back and forth in the model losing sight of the 
bigger picture: schedules, time, and money. Following rigorous 
processes can keep that in check.

The point of BIM and the extended approaches of IPD, after all, 
can be thought of as processes that enable more efficiency and bet-
ter executed projects, with fewer RFIs, etc.  AEC not only wants 
this, but it can be argued that it needs it.

A CLEAR UNDERSTANDING | 
TRANSFORMATION

So, how does a firm become successful at transforming its pro-
cesses for BIM? Well, first get clear about what works and what 
doesn’t. Adopt willingness for change and search out and then 
embrace new ways of production, coordination, and presentation. 
Second, create project guidelines and systems that will help teams 
manage the project objectives and overall firm goals.

Change can come in many forms, like that of allowing existing pro-
cesses to evolve, such as production and design schedules, manage-
ment styles, output—all areas that are affected. 

The “Chasing CAD” Dilemma: a “for-instance.” The shape of a tag 
never made a firm any money that I am aware of, but blindly chas-
ing them around sure has lost money for the firm. 

What to focus on is important, but doing so at the proper time is 
equally important. 

Chasing CAD symbologies is not always recommended; rather, 
allowing an evolution of symbols, etc. in BIM is much more de-
sired; especially since tags, keynotes, and such can be associated 
with actual building elements giving the project much better data 
with less need of QA/QC when compared to CAD. Output is an-
other evolution that, while it can be distinct from the look of CAD 
in many ways, it can also be extraordinarily better in the look as 
well as informational and coordination value. BIM can tell a better 
story than CAD. 

The past may inform part of our future processes, but be cautious 
and skeptical of those ideas such as “Why? Because we have always 
done it that way.” Those types of reasons are pitfalls to avoid at 
most every turn.

The “You Can’t Do it in BIM” Fallacy and “We’ve 
Always Done it That Way”

People will often say things like the statements above, and while it 
seems natural for humans to resist change, it is invariably a mind-
set that needs to be navigated around and debunked. These road-
blocks are simply excuses for people to continue on the same inef-
ficient path they currently travel.

Anything Done in CAD Can Be Done in BIM, Just 
Better!

If anyone ever tells you that you can’t do something in a BIM au-
thoring software and it’s related to our necessary design work, etc. 
then there are a few explanations; either: 

• They are unaware of how to do it; or 

• They are lying

http://www.augiworld.com
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(If anyone can prove another reason, I’d love to explore it.)

Yes, anything that can be done in a CAD drafted project can be 
done in BIM projects and usually done better. Firms may need to 
learn new approaches for BIM, but that is what will allow growth 
of our industries and allow better projects to be built. BIM author-
ing tools work just fine and it is mainly inexperience that creates 
issues and confusion.

Recovering from Addictions to CAD

The addiction to CAD is perhaps the single most difficult obstacle 
that BIM adopters will encounter when transitioning. 

CAD addiction needs to be acknowledged and actively mitigated if 
a full BIM transformation is to take place. It may seem cold-heart-
ed, but where are all the hand drafting AEC firms today? They are 
either using computers or are in other lines of work. 

CAD may be around in many industries for a long time to come, 
but in AEC it will be replaced by BIM and for many it already has. 

Some people, consciously and unconsciously, use CAD in a simi-
lar fashion that children use security blankets. Existing workflows 
can be held onto very tightly, and cause a lot of problems for the 
transitioning firm. 

There can be factional talk among staff—usually under the ra-
dar—where they try to build consensus for their “Pro CAD/Anti 
BIM” positions, which is nothing more than subverting the firm’s 
intentions and goals.

Some have even created scenarios where they subvert the BIM 
processes to ensure failure; that way they feel they can go back to 
using CAD. 

These people may even ask for training and advice, get the training 
and advice they’ve asked for, then not use it. Then they say, “See, 
BIM doesn’t work,” even though BIM would have worked perfectly 
if they followed procedures. It can be easy to hide these types of 
sabotage if there is an environment of unwanted change. 

ENVISIONING TRANSITION

There are four main components to a restructuring plan: Assess-
ment, Planning, Creation, and Validation.

Assessment

Assessments will give quite a bit of insight into what is necessary 
to change or refine during the transition and restructuring. Assess 
the staff, existing systems, and infrastructure, as well as project 
procedures. The assessments will be used to give a good baseline 
of the “state of the firm,” its capacity to absorb change, any fiscal 
impacts, everyone’s mindset, and so on. 

We cannot effectively create a better future if we don’t honestly 
understand the past and present.

Assessing Staff: what do we feel about our practice and process

Create a 10 + / - question interview, given to all staff, including 
management. Ask about what works in the current process, what 
doesn’t, who they think are the best teammates, how do they like 
the infrastructure, who they feel may hold the process back, etc. Be 
sure to ask, “Who is ‘that’ person and why?” There is always a ‘that’ 
person (or people) in every firm and, although there may be several 
such people, there will usually be some consensus. 

Make the interview setting safe and confidential—do not tie an-
swers to names. We do not want to nterrogate, we simply want to 
get the staff ’s honest feelings on the state of affairs. These staff as-
sessments will inform potential champions as well as gatekeepers, 
etc. by connecting “actions” to issues/answers.

Assessing Goals: What do you want and when do you want it? 

Because we define the goal of this “project” as being “restructuring 
our AEC processes for BIM,” then the next step is to define the 
objectives. This is the point to take a good, hard, objective look 
at current processes and map them out visually so the current ap-
proaches can be used to inform BIM approaches.

Storyboard Your Process. Providing an interactive, live assessment 
can be done in several ways: digital tools such as traditional pro-
cess map or mind-mapping software can be used to create process 
maps, although I suggest starting off by using 3x5 cards posted on 
a wall (if there is ample room, of course). A digital set of process 
maps will be created later on, but the storyboard approach adds 
many benefits including immediate collaboration where people 
can add all varieties of documents, notes and drawings, etc. Include 
the entire staff in divining the process maps, so expertise at all lev-
els is included and every possible measure is addressed.

Set up the storyboards and refine your “map” until you feel it ad-
dresses the entirety of your current process; once completed you 
can begin to map out the new processes. When each process is 
fully vetted, then input them into digital process maps to be used 
in later phases of the restructuring and documenting.

Process maps will include all the steps taken to complete an AEC 
project in your firm, practice area, or team structure. Provide time 
to review these; add color-codes for prioritization and distinguish 
items such as “what works” and “what the pain points have been.” 

The BIM process map can be started by using copies of some of 
the items from the current process map: use colored strings to de-
fine critical paths or connections, etc. Those paths can be trans-
lated to the digital copies as well.

The BIM process plans require different input than do CAD 
processes; this time you must include people who have extensive 
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knowledge of both BIM production and project execution. The 
team that creates the new processes wants to incorporate all levels 
of project execution, including technical and managerial. If there is 
no one on staff who has BIM leadership experience on the kinds of 
projects your firm produces, then go get some. Not knowing what 
you do not know can create failure; bring in new staff or consul-
tants if that is necessary to help you understand unknown or new 
BIM processes.

Transformation 

Restructuring a practice to incorporate new processes requires 
many levels of buy-in and transformation—both personal and 
professional. Transformation and willingness to change, etc. comes 
differently for everyone and needs to be figured into the restructur-
ing plans. 

Anyone who has studied transformation understands that it is pri-
marily important to figure out what goals are truly desired, then to 
create plans intended to accomplish those goals, and finally com-
mit to and complete the necessary actions in those plans. 

Gaining buy-in can be increased by working with the staff on 
agreeing that what they want is what’s best for the firm, since that 
can become what’s best for them as well.

If staff openly and publicly agree that they want to be part of the 
firm’s success, and the firm openly and publicly states that they 
want to better the firm through refining its processes for BIM, 
then it becomes obvious and natural for the staff to do what it 
takes to accomplish that goal: namely buy in and follow the plans 
that are to be created. 

If there is no implicit, open, and public agreement between the 
ownership, management, and staff, then the restructuring itself 
may not be efficient and will probably speak to how projects 
will run. 

The public nature of these agreements can provide an environment 
of empowerment and self-oversight. Conversely if people say they 
buy in; yet don’t follow through on their agreement, then that is 
necessary to know and provides an opportunity to honestly deal 
with whatever the issues may be and rectify them,  rather than be 
held hostage by them.

If it comes to pass that there are any parts to the plan that have 
not been completed when they were planned to be, these objectives 
either need to be re-committed to and completed, or if found to be 
unnecessary, dropped from the plans. Either way there is a mecha-
nism for responsible and managed follow through.

Planning (for Success): What Will Be Done, When, 
By Whom

A structured plan is necessary for success in anything, and BIM 
is no exception. An Implementation Plan is used to provide on-

demand insight into where the project is at any moment and 
can be developed to become recipes for project performance. 
These plans should encompass the gamut of necessities, from 
an overall strategic plan (the 10,000-foot view, or macro) all 
the way to task lists for every possible consideration (micro). 
The plans will want to include infrastructure, staffing, training, 
implementation timelines, fiscal plans, etc. Basically all of the 
“what’s, when’s and who’s.”

Successful BIM projects have team members who have intimate 
knowledge of the design, production, and documentation process-
es used. By documenting the project execution tasks, management 
can predict staffing needs and budget impacts proactively with 
more predictable results. As we saw earlier, unplanned up-staffing 
can throw unnecessary trouble into the mix and should be avoided.

The Plan 

Knowing the end result is everything—or at least knowing most of 
what the desired end product is. With comprehensive assessments 
informing our understanding of what to plan for, we can create 
a host of documentation that can both explain what needs to be 
done and when/by whom, as well as provide management tools to 
keep items from falling through the cracks.

Good planning documents will enable prioritized workflows, 
tighter timelines, and overall project health because knowing what 
still needs to be done at any one time is critical. BIM and IPD 
projects benefit from, and quite often require, that process maps 
and thorough/granular plans be generated throughout the project 
lifecycle, from preliminary submissions forward. The better we get 
at planning, the better our potential for success will be.

The AIA E203 Building Information Modeling Exhibit is one of 
the great starting points for helpful, if not necessary, documents 
that BIM teams use. Developing similar types of matrixes can be 
used to create overall project checklists, as well as the team-spe-
cific plans all the way to production staff plans, etc. These can be 
thought of similar to the “Cartoon Set” and can/should be tied in 
to one another.

Creating a toolset for teams that use task lists interlinked with 
project schedules will offer even greater opportunities to manage 
projects and teams in order to keep everything running smoothly. 
Capturing the finite elements of a project and linking that with 
time and staff will give management a clear understanding of what 
needs to be done and when.

There are many available resources that can help in understanding 
and creating process maps; therefore,  a list of links is provided at 
the end of this article.

Once the plan is in place it is time to do. Implement the plan, mak-
ing everything necessary for staff to understand what the goals are, 
etc., then validate the plan for future repetition and you’re on your 
way to restructuring from old processes to new.

http://www.augiworld.com
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Plan Ideas

• What is the goal? 

• What are the objectives?

• What will be done the same?

• What will be done in new ways?

• What infrastructure is already in place?

• What infrastructure is needed anew? 

• What staff is already in place?

• What staff may be needed anew?

• What are the timeframes?

Create 

Do the things you’ve planned:

• Methods 

• Templates 

• Standards 

• Documenting the process

• Toolsets 

• Checklists

• Project binder

• Staff responsibilities

Validate | Considerations
• QA & QC of the entire process

• What went well?

• What were the pain points? 

• Adjust the plan for future projects

Many firms initially believe that they can learn BIM simply by 
buying the authoring software and figuring it out; this usually 
yields inefficiency and can unnecessarily hold back successful BIM 
for years, even with basic software training. 

BIM is not software. 

BIM is not process.

BIM is Data Modeling, where associations are created between 
building objects, their real informational values; project timelines, 
and teams. BIM is not simply a 3D model of a building—that is 
a sculpture. BIM combines all of the data from concept to final 
construction and operations. 

Detailers, for instance, cannot begin late in the DD or CD time-
line and hope for success; detailing needs to be involved with the 
project throughout. Design is another main area where teams can 
lose time and money: If there is no “pencils-down” or if it is too 

late, then there is no time for production to do their work, let alone 
provide coordinated and quality controlled work.

The restructuring of an entire firm is no different than restructur-
ing a small part of the delivery process—just bigger, with more 
variables. The following is an example of a restructuring approach 
for one part of an overall project process: Detailing. 

Extrapolate the ideas herein for recreating a BIM workflow that 
enables your firm a better chance at efficiency and success.

TASKS, PROJECTS AND PRODUCTION

When Project or “Task-based” schedules are created they must be 
inferred to include every possible factor, beyond simply the indi-
vidual task itself.  These factors include the Project or Task’s dead-
line, Design time*, QA/QC, Production, and Transmission.

The subsequent list is an abstracted analysis of what to schedule 
for and the potential factors involved.

Project = (Design + QA/QC) + (Production+ QA/QC) + 
(Submission + Contingency)

Design = (Phase specific Completion Date – Pencils Down)

Production = Modeling + QA/QC + Documentation + QA/
QC 

*Pencils Down = Completion Date – (Design QA/QC + Final 
Production + Final QA/QC + Submission)

QA/QC = (Review + Markup) + (Revision + Re-Review…)

Contingencies = Estimated % of project time for unforeseen de-
lays, etc. ( judgment call)

Submission = Check Print + (Final QA/QC + Final QA/QC 
Revisions) + Printing + Transmittal

Pencils-down should be considered one of (if not “the”) most hon-
oured factors in a project, if collaboration and coordination are go-
ing to be involved. If a project is to be delivered as coordinated and 
complete, then allowing production, revision, and verification time 
after the design is finished is vital (read as: VITAL!!!). 

One large and impactful stumbling block to budget is when the 
project is not properly executed within the schedule. 

A recurring impediment to completed, coordinated, and on-
budget projects in AEC is when one part of a team does not leave 
enough time for necessary, future work such as if a Design team 
is not completed by the end of DD. Remember: that is what DD 
stands for—Design Development. 
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There are always items that need to change after they are planned 
for and although this may need to happen once in a while, if un-
planned changes are too numerous and become the status quo, then 
success can only be tenuous at best and definitely not the desired 
way to run a business.

Another example of negative impacts to a project is in the design 
of Details. This is equally important a part of a project that needs 
to have a pencils-down date (or dates). 

Details are to be “designed” progressively throughout a project, but 
each phase’s details need a schedule that allows for both creation 
and production (including all the QA/QC and revisions, etc.). 

The first-pass details are best designed early on in a project; begin-
ning about 30-50 percent SD and progressively developed through 
DD and optimally having a detail-design, final pencils-down before 
75 percent CD. 

The third example of negative impacts to schedules is the “Me-
andering Production Team.” If a team is allowed to work with-
out a concise plan of attack derived from the comprehensive 
project schedule and broken out into more and more granular, 
“task-to-date” sub-plans, then the project can expect similarly 
undesired results.

THE ‘EFFICIENCY’ BOTTOM LINE 

Create an Environment of Efficiency to Deliver Success

• Create good plans and manage them closely for all aspects of 
the process: Design, Detail & Production, Coordination, and 
Submission. 

• Execute the plans and make people accountable and empow-
ered. Do exactly what is planned, no more and no less (unless 
the plan is changed).

• Keep teams on point by eliminating unnecessary meandering 
and overworking; ensure that the team holds to tight, rigorous, 
and agreed-upon managed timelines.

CONCLUDING THOUGHTS 

We have focused on restructuring processes for BIM projects. 
Such restructuring, being broken out into several overarching 
themes, all work toward the bottom line: Success. The philosophy 
of “planning the work and working the plan” is a fundamental prin-
ciple to follow for overall project success, based on a “Do What We 
Say, Say What We Do” approach. 

If built on good planning, teamwork, management, communica-
tion, and follow-through, when properly administered, a BIM pro-
cess will realize successes for the entire AECO team.

Helpful Links (these may change as time goes on):

(Some) BIM Standards
NIBS (Goto Resources):  http://www.nibs.org/
AIA E203 BIM Exhibit:
http://www.aia.org/contractdocs/training/bim/AIAS078742 

UK Construction Industry Council (CIC)
http://www.cic.org.uk/ 

BIM Execution, Planning:  http://bim.psu.edu/ 
http://bim.psu.edu/Intro/Resources/default.aspx 

COBIE Tools:  http://www.wbdg.org   

Process Mapping
IDM:  PDF Direct Download      

IPD
IPD Guide:  http://www.aia.org/contractdocs/AIAS077630

Art | Architecture | Technology 
These are Jay B. Zallan’s professional 
passions. He is a VDC and BIM 
Leader, Designer, Artist and an AEC 
futurist. As a VDC leader Jay Zallan 
brings unique and qualified insights 
into business, production, education 
and creative the processes within 
AECO, bringing proven strategies for 
expansion and growth. 
With more than 20 years of Architec-
tural experience, Jay enjoys a varied 
and diverse portfolio of Architecture 
and Art. President of the Los Angeles 
Revit Users Group, the AUGIWorld 
magazine Revit Architecture Editor 
(Hey, that’s here ;), and previously 
a BIM Advisory Board member for 
Graphic Standards. Jay is a frequent 
lecturer on Creativity, BIM, and Vir-
tual Design and Construction. 

Every submission of a 
project has known items 
to be included and with 
the appropriate planning, 
accurate performance and 
success can be managed.

http://www.augiworld.com
http://www.nibs.org/index.php/resources/
http://www.aia.org/contractdocs/training/bim/AIAS078742
http://www.cic.org.uk/
http://bim.psu.edu/
http://bim.psu.edu/Intro/Resources/default.aspx
http://www.wbdg.org
http://web.stanford.edu/group/narratives/classes/08-09/CEE215/ReferenceLibrary/Industry%20Foundation%20Classes%20%28IFC%29/IDM/IDM%20Makes%20IFC%20Work!.pdf
http://www.aia.org/contractdocs/AIAS077630
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by: Brian Andresen

Welcome to AUGIWorld Inside Track! Check out the latest opportunities to 
advance your skills, processes, and workflows in your firm, with the most 
current AEC-related software and hardware updates available.

http://www.bimhelpertools.com/BIMHelperTools

BIM HELPER TOOLS
BIM Helper Tools contains a suite of Revit® commands (modules) 
that can be launched from a ribbon tab. We expect to add more 
modules in the near future. We allow a fully functional trial period 
of 10 days per individual module. Available modules include:
• Batch print: Print sheets in batch mode
• Dynamic legends: Generate legend views with legend compo-

nents. Show parameters on views
• Element selection data manager: Create selection sets of ele-

ments and import/export data
• Parameter editor: Batch mode manipulation of (shared) family 

parameters in file system/projects
• Copy element types: Copy types from other .RVTs
• Library browser: Browse (cloud) libraries and select families 

based on search criteria; place from the UI
• Export libraries: Upload libraries to cloud or export to local file system
• Subcategory editor: Batch mode manipulation of subcategories 

in file system and/or projects

• Sheet configurator: Generate sheets and automatically place 
views on a sheet in a predefined order

• Sheet generator: Generate a sheet per view
• Assemblies: Generate assemblies and sheets
• Sheet duplicator: Duplicate current sheet

https://sites.google.com/site/avcadapps/

DRAWING PURGE
The application for AutoCAD® users includes two commands: 
DWG-PURGE, and DWG-PURGE-BATCH.

DWG-PURGE. To purge the Current Drawing: Entering DWG-
PURGE at the command line will delete all the DGN unreferenced 
LineTypes, RegApps, and Annotation Scale. A dialog box will show 
with a list of any xrefs attached to the drawing that needs to purge.

DWG-PURGE-BATCH. To purge multiple drawings: 

Add a file by using any option:
• Selecting the drawings or by selecting a folder
• Copy/Paste a folder path or just drag and drop

Additional options tab includes more options:
• Purge the drawings and save to a different location
• Purge the drawings and add a suffix to the file name
• Purge and save the drawing to another version

https://apps.autodesk.com/RVT/en/Detail/Inde
x?id=6806590222492123819&appLang=en&os=
Win64

TOPO ALIGN 2016
Topo Align contains three commands to assist in working with 
topo surfaces:

Align to Element: Pick elements (walls, floors, roofs, pads) and 
align topo surfaces to either the top or bottom face with variable 
vertical offsets to avoid coincident surfaces if required.

Points from Lines: Draw model lines and arcs BELOW the topo 
surface and use this tool to project them onto the topo surface as 
additional topo points.

Reset Region: This works in a plan view and will remove internal 
topo points from an edited topo surface and then copy the points 
inside the area picked from an existing topo surface.

If you have some news to share with us for future issues, please 
let us know. Likewise, if you are a user of a featured product or 
news item and would like to write a review, we want to know. 
brian.andresen@augi.com

AUGIWorld 
brings you 
recent 
developments  
in Autodesk 
and related 
software items

http://www.bimhelpertools.com/BIMHelperTools
https://sites.google.com/site/avcadapps/
https://apps.autodesk.com/RVT/en/Detail/Index?id=6806590222492123819&appLang=en&os=Win64
https://apps.autodesk.com/RVT/en/Detail/Index?id=6806590222492123819&appLang=en&os=Win64
https://apps.autodesk.com/RVT/en/Detail/Index?id=6806590222492123819&appLang=en&os=Win64
mailto:brian.andresen@augi.com
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by: Stephen Walz

W
e’ve all heard the term Building In-
formation Modeling (BIM) being 
thrown around for quite some time 
now. In general, BIM is the process 

typically applied to and associated with intelligently 
and dynamically designing an actual building or structure, where 
architects/engineers and designers can visualize and anticipate the 
true constructability of a project.

On the civil engineering side, we’ve been designing and modeling 
everything outside buildings/structures in a 3D environment for 
just as long, if not longer, than the term BIM has been around. 
However, for one reason or another, these designs have not typi-
cally been viewed as BIM by the vast majority. During this time, 
we’ve been able to generate and link surfaces, create corridor mod-
els and pipe networks. We’ve been able to produce dynamic pro-
files and cross sections, perform clash detections and earthwork 
quantities, and even generate reports and cost estimates.  Although 
civil engineers and designers have been producing some form of a 
3D model within their design over the years, the final product has 
almost always been a hybrid of 2D and 3D design components.

As we ride a new wave of AEC design and collaboration concepts, 
the industry as a whole is shifting its focus to a fully integrated 
“Design to Construction” workflow, introducing the ability to 
streamline designs, reviews, cost estimates, constructions, and as-
builts.  To get us there, we are required to throw the 2D mentality 
out and fully embrace the concept of 3D.

By incorporating similar processes used for BIM, we understand 
that the full Civil Information Modeling (CIM) process doesn’t 
end with generating a 3D model.  Once a true 3D model, or site 
representation, has been developed, we can move into additional 
dimensions that will allow us to extract and analyze the intelligent 
components put into our design.

As clients and owners discover the value and adapt to this new 
technology wave, it’s becoming more common for them to make 
it a requirement for AEC firms to include their 3D models along 
with hard copy plan sets  at each design deliverable.  Contractors 
are also getting involved and collaborating at much earlier phases 
of the project design.

Since the introduction of BIM, contractors have been shifting to-
ward this environment where they can update design models with 
additional construction intelligence while making in-field modi-
fications/adjustments to the model during construction phases. 
This process, currently known as Virtual Design & Construction 
(VDC), allows for a more seamless collaboration, resulting in a 
much improved as-built final product.

CIM PROCEDURES

With a growing demand for expanding our design capabilities to 
incorporate the ever-evolving enhancements and improved func-
tionality with the various design programs, we are expected to con-
tinuously improve our skill sets and help guide each other during 
the transition from 2D to 3D CIM principles and concepts.

Implementing a true CIM design, especially the first one, isn’t ac-
complished easily. There will most definitely be some hiccups and 
growing pains along the way. You may even find yourself reaching 
the breaking point of frustration where you think that the only vi-
able option is to go into survival mode and let old habits kick in. 
Rest assured, we’ve all been there and it has only made us better for 
it. As dim as it may seem at the time, there is a light at the end of 
the tunnel.

Traditionally, design costs and efforts typically take the biggest 
hits during the intermediate and final design phases of a project, 
whereas a CIM design will be front-loaded and taper off as the 

Can CIM Be 
Done in Civil 3D?
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• Change Orders
• RFIs
• As-Builts

• Quality Assurance and Controls
• Clash Detection

Deliverables
• Soft Copies (Digital Files)

• Designs/Drawings
• Source
• Universal
• Reproducible

• Data/Dataset/Resource Files
• Hard Copies (Printed)
Life Cycle
• Archiving Data (Digital Files)
• Enterprise Data
• Library/Catalog Updates
• Commissioning/Operations and Maintenance
• Lessons Learned

Sample CIM Uses
Planning
• 3D Modeling (Model Production)
• Bridge Modeling & Structural Analysis
• Cost Estimating (QTO)
• Design Options (Concept Study)
• Design Reviews
• Storm Drainage Design and Analysis
• Utility Design and Analysis
• Existing Conditions
• Geotechnical Analysis
• GIS Tools (Environmental Analysis)
• Phase Planning (4D)
• Roadway Design and Analysis
• Sustainability Analysis
• Traffic Analysis
• Visualization
Design
• 3D Coordination (Clash Detection)
• 3D Modeling (Model Production)
• Bridge Modeling & Structural Analysis
• Cost Estimating (QTO)
• Design Reviews
• Digital Fabrication
• Storm Drainage Design and Analysis
• Utility Design and Analysis
• Drawing Generation (Production)
• Existing Conditions
• Field Automation (Machine Guidance)
• Geotechnical Analysis
• GIS Tools (Environmental Analysis)
• Phase Planning (4D)
• Roadway Design and Analysis
• Sustainability Analysis
• Traffic Analysis
• Visualization

project design development progresses. Additionally, working in 
a 3D model-based environment drives individuals to really think 
about what they’re designing and how it impacts the rest of the 
project. More time is spent up front detailing a 3D model dynami-
cally and intelligently in preparation of drawing generation and de-
tailed analysis.  As a result, any changes/revisions you encounter 
during the latter phases of a project will take significantly less time 
to update and adjust. It’s at this point that you will begin to see the 
major benefits behind generating a CIM design.

During project initiation/startup, project managers and engineers 
now need to look at the overall picture of the project and document 
what they want the final product to represent, and then determine 
how best to get there. BIM/CIM execution plans are becoming 
more commonplace, where design teams collaborate early on to 
put together a document outlining all of the BIM/CIM Work-
flows and Uses to be applied throughout the project life-cycle that 
will be most beneficial to reach that final product. Here are some 
example CIM Workflows and Uses:

Sample CIM Workflow
Logistics
• Network Resources

• Setup
• Verification
• License & Privileges

• Hardware Resources
• Acquisition
• Setup
• Verification

• Software Resources
• Acquisition
• Deployment
• Licensing

• Personnel Resources
• Staffing
• Training

Initialization
• Project Planning

• CIM Team
• BIM Team
• Mobilization
• Modeling Strategy
• Integration Strategy
• New Project Setup
• Scheduling

• Data Management
• File Transfer Protocols
• Dataset/Worksets
• Data Shortcuts

Model Management
• Network Resources

• Linking Method
• Worksharing Method
• Holistic Approach

• Designing/Modeling
• Design Phases

http://www.augiworld.com
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Construction
• 3D Coordination (Clash Detection)
• Bridge Modeling & Structural Analysis
• Cost Estimating (QTO)
• Digital Fabrication
• Storm Drainage Design and Analysis
• Utility Design and Analysis
• Existing Conditions
• Field Automation (Machine Guidance)
• Geotechnical Analysis
• Phase Planning (4D)
• Record Modeling (As-Built Modeling)
• Roadway Design and Analysis
• Site Utilization Planning
• Traffic Analysis
• Visualization
Operations
• Asset Management
• Cost Estimating (QTO)
• Existing Conditions
• Phase Planning (4D)
• Preventative Maintenance
• Record Modeling (As-Built Modeling)
• Visualization

It’s also necessary to investigate which design programs are avail-
able that will enable us to achieve full success on the CIM imple-
mentation. Both Autodesk and Bentley have an array of design 
programs and tools available that give us the ability to achieve full 
success on our CIM implementation. 

On the Autodesk side, AutoCAD® Civil 3D was introduced more 
10 years ago and has allowed us to dynamically design our mod-
els. This design process has become more seamless as Autodesk 
further developed the program through the years since. Civil 3D 
gives us the ability to produce 3D, 4D, 5D, and 6D models, but 
with limitations. Many will say there is still a need to revert to 
the 2D drafting mentality to lay out certain site features (i.e., fenc-
ing, erosion control BMPs, landscaping, etc.). Although somewhat 
time consuming and a little unorthodox, we can now generate a lot 
of these features dynamically with the use of feature lines, Subas-
sembly Composer, Part and Content Builder, and various add-on 
design programs, tools, and apps. 

Furthermore, with the introduction of InfraWorks a few years ago, 
we now have a program that will enable us to take our full Civil 
3D CIM design and bring it into a real world setting where we 
can more accurately visualize how our design will be integrated 
with its surrounding site features/developments. We can further 
customize this visualization with graphics/textures, landscaping, 
animations, analysis, etc.—all while gaining an even better per-
spective of the true constructability of the design.

INCORPORATING DYNAMIC BLOCKS TO 
GENERATE MORE ACCURATE CIVIL 3D 
MODELS

Figure 1: Exaggerated fence layout 

In order for us to fully embrace the 3D environment, we need to 
completely change our way of thinking and designing. We contin-
ue to rely on custom linetypes to represent a lot of the site features 
being displaying on our plans.

By creating 3D elements in AutoCAD and converting to dynamic 
blocks, we can begin to remove at least some of the 2D linetype rep-
resentations we so heavily relied on in the past to display various 
site components. The following example will go over the process of 
creating a dynamic block to replace a simple Civil Site 2D linetype.

Figure 2 is a picture of a typical chain-link fence in 2D view.

Figure 2: Typical 2D chain-link fence linetype 

With the use of the 3D Solid Modeling built into AutoCAD (and 
available in C3D by switching your workspace to 3D Modeling), 
we can create an accurate 3D representation of what this fence 
should really look like. You would want to start off with a standard 
fence based on a detail from your local municipality. Keep in mind 
this block can be modified later on to accommodate any special re-
quirements needed for different clients/owners or site constraints. 
Once completed, your new appearance will look like Figure 3 in 
2D and Isometric views.

Figure 3: New 3D chain-link fence linetype shows pole and foundation 
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Figure 4: Isometric view of new chain-link fence 

Once you have your 3D representation set up the way you want it to 
look, we would then convert it to a block. In Block Editor, we can add 
Parameters to define distances, points, visibility settings, etc. to better 
define how your block is, and should be, represented in 3D views. 

We can further manipulate it to apply Actions to each of the Pa-
rameters to define how you want the block to act as you lay out your 
site features in your Civil 3D models. In this instance, I have applied 
stretches to a few of my distances to give me the ability to extend 
poles and fencing along alignments as necessary. I have also added 
an array to my horizontal distance so that as I stretch my chain-link 
fence block, the poles will copy in an array along the alignment as 
well. In this situation, I have set my array to 10’ intervals/spacing.

Figure 5: Chain-link fence definition in Block Editor - 2D Wireframe View style 

Finally, if you switch your view display setting to realistic, you can 
apply the chain-link fence appearance to your block through the 
Rendering Materials Browser. You may also need to adjust the ma-
terial mapping interval such that it looks like a true 3D chain-link 
fence with correct mesh spacing.

Figure 6: Chain-link definition in Block Editor - Realistic View style 

After you’ve set all your parameters and actions, save and close out 
of Block Editor. If you switch to your isometric view and select 
your new block, you will also see grips in places where you have 
defined your actions.

Figure 7: View of block as inserted into your working model 

http://www.augiworld.com
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Stephen can be reached for comments or 
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Figure 8: View after using one of the grips to stretch the chain-link fence block in 
your working model 

Your block is now ready to be incorporated into your Civil 3D model.

Figure 11: Realistic view of chain-link fence 

CONCLUSION

To learn more and post your thoughts about these topics, please 
visit (and join!) the Civil Information Modeling (CIM) LinkedIn 
group: https://www.linkedin.com/groups/8473326 . Through 
this forum, members can share pertinent information with regard 
to CIM processes, provide updates on industry-leading design 
standards/practices/techniques, have open discussions, provide 
tips and tricks, and most importantly, to improve our overall qual-
ity, efficiency, and consistency across the board. Post away!

As always, feel free to contact me directly if there’s anything you 
would like to discuss.

Figure 9: Realistic view of 
chain-link fence

Figure 10: Realistic view of chain-link fence

mailto:stephen.walz%40hdrinc.com?subject=
https://www.linkedin.com/groups/8473326


http://rtcevents.com


 Revit Structure 2017
P

R
O

D
U

C
T

 F
O

C
U

S  
P

R
O

D
U

C
T

 F
O

C
U

S 

30 www.augi.com July 2016

by: Lola Carbajal

The software industry now has a new, but already wide, area where 
innovation is more than required, making the way we exchange in-
formation and collaboration in the projects much simpler, straight-
er, and easier. 

INTRODUCTION

In 2002, Autodesk was the first company to make the term “BIM” pop-
ular as we know and understand it today.  Since 1994, Autodesk has 
been contributing with other companies in the field in the creation of a 
BIM-neutral format to make possible the interoperability between the 
different software used in the AEC industry: the IFC format.

This was the ignition of the big change that we all are living, 14 
years ago!  Not many significant things have happened since then.  
Several countries are starting to recommend or even make manda-
tory the use of BIM, while they develop consistent standards to 
make the adoption possible.   

All types of companies and teams of all sizes in the AEC industry need a 
tool to make their participation in BIM projects efficient and successful.  

I
n these days when technology is overwhelm-
ing the AEC industry, one of the most impor-
tant and repeated words in the workplace is 
“workflow.”

BIM managers and BIM coordinators are responsible for figuring 
out a way to put all the information together in the most efficient 
way, either internally within our own companies and disciplines, or 
externally coming from other disciplines, companies, software, etc., 
in our Autodesk® Revit® files.

This task, thanks to the wide variety and number of tools now 
available, requires diligence and needs to ensure the consistency 
and integrity of all data managed in the project.

The complexity of these workflows can depend on the complexity 
of the projects, the size, or the native software used for design, cal-
culation, analysis, visualization, costing, etc. and the interoperabil-
ity among all of them.  Our role not only includes the coordination 
of the team, but also, on occasion, “kind of ” IT difficulties that we 
have to sort out in the best way we can.

What if… 
#BIMisREVIT 
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#BIMISNOTREVIT

Figure 1: Viral on LinkedIn

Revit is one of the best BIM tools, if not the best one nowadays.  
But several companies jumped from 2D to 3D for the great effi-
ciency that Revit allows in a simple interface, and the perfect con-
sistency between all the outputs of the project, and not just for 
collaborating in BIM projects.

The confusion and the constant argument about what is Revit 
and what is BIM is hilarious... Revit is a 3D modeling tool, but 
it has some other ingredients that are confusing people, and not 
without reason.

Let’s suppose in this article that this extended misunderstanding 
has a reasonable basis. Let’s see what parts of the project Revit 
would need to cover to be BIM.  We will see that there are not 
many, and these lacks are mainly in the Management and Collabo-
ration tools.

Let’s imagine that #BIMwillbeREVIT.

INFORMATION OVERLOAD

When two years ago the size of my projects changed extremely, I 
was about to lose my faith.  I was suddenly in a project with 160 
Revit files and a huge number of users.  The management of those 
files was absolutely crazy and I gave up, thinking that maybe Revit 
was not the best option for my company.

I always thought that Revit Structure, BIM, and all the changes 
in the way of working were adopted to be much more efficient.  If 
not, then why change? The uncertainty about the limitations of the 
software was my first—huge—concern. 

Out of the chaos, after asking everybody endlessly (sorry!) and 
with some other successful experiences, I have recovered my faith. 
I think that a significant part of the problem is the complexity in 
the management of all this information and not only the limita-
tions of Revit.  

Now, I have no doubt at all: Revit is always a step forward and 
even though there are a lot of difficulties when the projects are 
big, the benefits of using Revit instead of a 2D CAD environ-
ment are obvious.  

Moreover, the efficiency grows exponentially as the project grows, 
and, for this reason, I believe that Revit Structure is always the best 
option for my company.  If for us it can be great, for companies 
with other sizes of projects it can be amazing. 

Figure 2: New Airport of Mexico City model

http://www.augiworld.com
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A big part of Revit is information management—having the abil-
ity to control the consistency, integrity, and organization of all the 
information of the project no matter its size.  The complexity of in-
formation management grows exponentially with the project size. 
Having standards in place reduces the effort necessary to manage 
information.

LINKING (…OR WORKSHARING?)

There are two different aspects that generally make worksharing 
and the BIM process management difficult.  The first one, as men-
tioned before, is the size of the project.  The use of Worksets and 
Collaboration tools in Revit Structure are great for small projects.  
In large projects, the models need to be split in different files. The 
division of models, and consequently information, creates a gap 
that needs to be bridged.  

The second difficulty in the BIM process is the standardization.  
The use of the same standards, protocols, best practices and con-
ventions through all the project files are pivotal for the success of 
the process.  It is important to check the models often to guarantee 
the use of the same standards. 

We are using Revit Structure, hundreds of tips and tricks, some 
workarounds, and several add-ins in order to be able to have a 
good output in the most efficient way possible in these large proj-
ects with a high number of users and different files.  

MODEL CHECKING

In this area, I incorporate the Revit Model Checker option.  This 
is a very powerful add-in which, by setting up all the standards of 
the project, can generate reports and give as a very clear idea about 
the consistency of all the files.

Figure 3: Revit Model Checker add-in

Just the incorporation of the existing tool, plus the ability to send 
the result to each file/workset-owner, could be perfect.

EXCHANGE OPTIONS

A tool such as the eTransmit Model add-in makes it possible to 
manage this important part of the process—the exchange of the 
model.  

Figure 4: eTransmit Model add-in

It would be helpful to have the ability to introduce the frequency 
of the exchanges and milestones, giving alerts in all the open files 
for synchronizing before transmitting all the files from Revit.

The way of exchanging the model can be set up by default to meet 
the requirements of each project.  Purging before, compacting, 
leaving or removing views, sheets, links, etc., or even the path to 
create the folder with all the transmitted documents are options 
that can be predetermined.

Once all the files are synchronized and the links are reloaded to 
incorporate all the changes, the model is ready to be transmitted. 
It would be a great option at this point to be able to choose a dif-
ferent file format (Navisworks®, IFC, etc.), but currently those are 
separate processes within Revit.

CLASSIC REVIT

There are several features to consider to make Revit perfect for all 
kind of projects.  Regarding the topic of this article, I will reference 
certain requirements in large-scale projects.      

In the worksharing environment with many users, good communica-
tion is pivotal for a successful result. The Revit Worksharing Monitor 
(available in the Autodesk App Store) allows users to communicate 
clearly when someone has synchronized or requests a relinquish.
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ordinator in Foster + Partners.  She 
first started working with Revit as a 
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jects, establishing the best workflows 
and protocols for the best coordination 
and collaboration of all the members 
of a huge team.

When we use links in large projects, we should be able to 
understand them as worksets of the project and alert in 
the same way the rest of the team, to synchronize instead 
of reload.  Hosting elements in links must be considered 
in these cases, and also the ability to join geometry be-
tween these pieces of the model.

Creating a new Local File daily establishes a fresh start and 
clean working environment. The quick access to the old lo-
cal files sometimes ends in a loss of work. By creating a new 
Local File, it eliminates having to “Reload Latest” anyway, 
saving a step that could easily be forgotten until it’s too late.

The creation and naming of sheets, callouts, sections, el-
evations, etc., needs to be consistent when we work with 
a “sheet file” and links. Currently it is impossible to use 
their annotation families properly and we need to use 
manual tricks to solve this.

The repetition and automatization of tasks in general is always an 
unexplainable pain.  It should be considered that we could need 20 
copies of each view, create hundreds or even thousands of sheets in 
a file, rename several items for any reason, and so on. Creating du-
plicate views for sheet placement is a fast way to bog down a project.   

Last, but not least, the ability to import/export schedules to CSV 
or Excel files bi-directionally will allow much more flexibility while 
editing some data.  Again, the repetition when filling data in Revit 
is a much too time-consuming task compared with other tools.  
There are several add-ins to import/export, but none of them is 
perfect for all the cases: some of them don’t export IDs, some don’t 
allow to import, some keep the formatting, etc.

INTERACTION WITH NAVISWORKS

The next step after being able to exchange our Revit and Navisworks 
files, with all the information required and structured, is the federa-
tion of the different disciplines’ models to run a clash detection.  

Regarding this, the management and tracking of the clashes again 
becomes difficult when we have several users.  Communicating 
these results and having a good workflow for clash resolution be-
comes a time-consuming task.

We need to be able to exchange the results with the rest of team, 
assign responsibility, and track them until their resolution.  The 
interoperability between Navisworks and Revit should be some-
thing more than Switchback: not always is the clash detection in-
house, and not all the Revit users can use Navisworks.

 A more efficient way to do this would be by importing the clash 
detective results into Revit, no matter if it is a schedule with the 
IDs or bubbles over the items in a set of views (like some add-ins 
do).  The ability to click on them and see the viewpoint picture 
could be great to understand the clashes without exiting from 
Revit.  Maybe a future AUGI Wish List item?

If all of these options could be incorporated within Revit itself, 
perhaps then Revit=BIM!

THANK YOU FOR COLLABORATING

When we can be a tourist in space, print human body parts, choose 
the eyes of our babies, clone human beings, make driverless cars, 
etc., there’s no way to believe that a machine cannot do my job or 
at least, make it easier ;-)

I would like to say thank you to Autodesk, for feeding my passion.  
To Laura Key Smith, the BIM Freak, for making me recover the 
faith. To AUGI for giving me voice. To my project team for their 
excellence. And to my husband for his support, even though there 
is an ocean between us.

It was really fun to write my “I have a dream.”

Figure 5: Clash Pinpoint feature in BIM™ 360 Glue®

http://www.augiworld.com
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 by: Melinda Heavrin

ACA Display 
System: 
One and Done

T
he display system in AutoCAD® Architecture 
is specifically designed so that you only have 
to draw an architectural object once.  The ap-
pearance of that object will then change auto-

matically to meet the display requirements of different 
types of drawings, view directions, or levels of detail.  The view-de-
pendent display of objects in AutoCAD Architecture is made pos-
sible by a hierarchical system of display settings that specify display 
properties (visibility, layer, color, linetype, and others) for individual 
display components of all the different types of architectural objects 
under all the different viewing scenarios.

If you are a CAD manager, you will want to fully understand the 
display system structure and the display manager so you can mod-
ify and organize default settings as necessary to implement your 
own display standards.  But any user can quickly change the ap-
pearance of an object in a particular view by modifying values on 
the Display tab of the Properties palette.

To change the display using this tab, click Select Components, se-
lect an object display component and then select or enter a new 
value for the display property you want to change (such as color 
or lineweight).  The results are immediately visible in the drawing 
area for the current display representation and can be applied to 
other display representations that use the same component. 

A material definition is a group of settings for the display proper-
ties of a real-world material, such as glass, brick, or wood.  The 
settings define how the components assigned to the material ap-
pear in every view.  The materials feature works with the display 
system to simplify the process of customizing the display of draw-
ings.  Rather than specifying individual properties, you can control 
the display of objects according to the materials assigned to the 
physical components of the objects.  In addition, if the materials 
change during the project, you can reassign components to the new 
material.  Sample styles in AutoCAD Architecture catalogs con-
tain predefined materials assigned to their components.  You can 
use these materials in your drawings, customize them, or create 
your own materials.

The display system has three major elements:

• Display representation – controls how an individual object is 
displayed.

• Display set – a group of display representations of objects.

• Display configuration – a collection of display sets assigned to 
particular view directions.

These elements are hierarchical:  each display configuration con-
tains a number of display sets and each display set contains a num-
ber of display representations.  To use a display configuration, you 
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assign it to a viewport.  The objects in the viewport then use the 
display properties specified in the display configuration.

You use different display configurations for different tasks, such as 
sketching and plotting.  You also use different display configura-
tions for different types of drawings, such as floor plans, 3D mod-
els, and elevations.  AutoCAD Architecture includes templates 
with predefined display configurations applied to viewports.  These 
configurations are created for typical architectural tasks and draw-
ing types.  You can use the configurations and viewports supplied 
by the templates or you can modify the display system settings to 
suit your office standards.  If you want to create your own display 
configurations, you can start a drawing from scratch or from a tem-
plate that does not contain predefined display configurations.

DISPLAY MANAGER

The Display Manager is a centralized location for the display sys-
tem information for your drawing in AutoCAD Architecture.  The 
Display Manager is used to create and modify display configura-
tions, display sets, and display representations.  The Display Man-
ager window can be resized as needed to view display information.  
To open the Display manager, click on the Manage tab of the rib-
bon, Style & Display panel, and select Display Manager.

On the left pane of the Display Manager is a hierarchical tree view 
that organizes the display information for your drawings.  You can 
add, rename, purge, send, and copy display system components in 
this area.  As you select items in the left pane, you will notice that 
the right pane is updated (see Figure 1).

The right pane of the Display Manager contains information about 
your selection in the left pane.  In this area, you can view display 
sets and mapped view directions that are associated with each dis-
play configuration.  You can also view the display representations 
of objects and preview how an object is displayed.

DISPLAY SETS

Let’s take a more in-depth look at display sets.  Display sets are 
collections of object display representations.  A display set deter-
mines which objects are visible and how these objects are displayed 
in different views.  A display set contains display representations 
that are appropriate for specific tasks and/or drawing types.  For 
example, the Reflected display set contains display representations 
for objects that are usually included in a reflected ceiling plan (see 
Figure 2).

Figure 1

http://www.augiworld.com
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It is possible for a display set to contain more than one display rep-
resentation for an object.  For example, a display set designated for 
plotting a floor plan might include the Plan and Threshold Plan 
display representations for doors.  In this example, Plan display 
representation contains components for the door panel, frame, 
stop, and swing; whereas, the Threshold Plan display representa-
tion contains components for the inner and outer thresholds of 
the door.

If a display set does not contain display representations for a par-
ticular object, the object is not displayed when that display set is 
used.  For example, a reflected ceiling plan’s display set does not 
need representations for railings, which usually are not shown in 
these drawings.

A display set is not dependent on view direction, although it usu-
ally is designed with a specific view in mind.  Similarly, a plan dis-
play set might contain plan display representations for a number 
of objects intended for two-dimensional (2D) top views.  A three-
dimensional (3D) model display set might contain the model dis-
play representation for a number of objects.  The display represen-
tations included in a display set depend on what representations 
are available for each object and whether objects need to be drawn 
differently from different view directions.

Drawings based on templates provided with AutoCAD Architec-
ture contain display sets for many purposes.  All drawings, includ-
ing those that are not created from templates, contain the follow-
ing default display sets:  Elevation, Model, Model High Detail, 
Model Low Detail, Plan, Plan High Detail, Plan Low Detail, and 
Reflected.  These display sets contain display representations for 
each object based on the most common design situations.

To create a display set, begin by clicking on the Format menu, se-
lect Display manager, and expand Sets.  If you want to create a 
display set with default properties, right-click Sets and click New 
(see Figure 3). If you want to create a display set from an already 
existing display set, right-click the display set you want to copy and 
click New.  Enter the name for the new display set and hit Enter.  
Specify the display representations to use in this display set and 
click OK.

DISPLAY REPRESENTATIONS

Display representations define how the components that make up 
an object are drawn.  In traditional CAD and manual drafting, a 
single object, such as a door, is typically drawn multiple times in 
different drawings.  In these drawings, each instance of a door is 

Figure 2 
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a separate collection of linework.  In AutoCAD Architecture, you 
can create an object that changes the way it draws itself depending 
on the display representation used to represent that object.  Many 
AEC objects are made up of individual components.  Each compo-
nent of an object has both physical and graphical properties that 
help to determine the display representation of that object.  The 
physical properties of an object control height, width, location, and 
shape of the object in the drawing.  The graphical properties con-
trol visibility, color, layer, and linetype.

The physical properties of an object are typically decided when you 
create it.  For example, you specify the size of a door and its loca-
tion in a wall.  The graphical properties of an object are controlled 
in its display representation.  Multiple display representations can 
be defined for the same object.

All AEC objects have predefined display representations.  Most 
objects have Plan, Model, and Reflected display representations, 
because these are the most common design situations.  Other ob-
jects have only a General representation because the display of 
these objects does not change in different views.

A single object can be drawn in several ways, depending on the 
needs of each drawing type.  For example, the Plan display rep-
resentation draws the door panel, stop, frame, and swing compo-
nents (see Figure 4). The Nominal display representation draws 
the door panel, frame, and swing components.  Even though both 
representations draw the door panel, each draws it differently.  For 
example, the Plan representation draws a door panel as a rectangle, 
while the Nominal representation draws it as a single line.

The display representations available for an object and the names 
of those representations are based on the ways that you might need 
to view the object.  Display representations can include different 
components of an object or additional display options.

To create a display representation for an object, begin by clicking 
on the Format menu, select Display Manager, and expand Repre-
sentations by Object.  Select the object for which to create the new 
display representation.  In the right pane of the Display Manager, 
right-click the display representation to duplicate and click Dupli-
cate (see Figure 5). Enter a new name for this display representa-
tion and hit Enter.  The new display representation will have the 
display properties of the representation you just duplicated.  Please 
note that the display representation created in the right pane will 
not be listed in the Representations by Object directory in the left 
pane until you close and reopen the Display Manager.  Double-
click the new display representation to edit its properties and then 
assign the display representation to the display sets in which they 
will be used.  When finished, click OK.  You can also click Apply 
instead of OK to save the changes and continue working in the 
Display Manager.

To edit a display representation, begin by clicking on the Format 
menu, select Display Manager, and expand Representations by 
Object.  Next, expand the object that contains the display repre-
sentation you want to edit and select the display representation to 
edit (see Figure 6). The display properties you can edit will depend 
on the object and the display representation you select.  Select 
the Layer/Color/Linetype tab in order to change the AutoCAD 
properties, including the visibility of the object components and 

Figure 3 
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Figure 4

Figure 5
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whether their display is controlled by the material assignment.  If 
applicable, select tabs such as Hatching or Other to change object-
specific display properties.  When you finish editing display prop-
erties, click OK.

DISPLAY CONFIGURATIONS

A display configuration is basically a collection of display sets as-
signed to view directions.  A display configuration is created for 
a specific design task or drawing type.  To use a display configu-
ration, you need to assign it to a viewport.  Drawings based on 
templates provided with AutoCAD Architecture contain layout 
tabs with viewports to which appropriate display configurations 
are assigned.  You can use the configuration assigned to a viewport, 
assign a different one or customize the configuration.  

You can identify the display set assigned to each view direction 
using the Display Manager.  In the Display Manager, the active 
viewport in the drawing is assigned the Medium Detail display 
configuration.  In the left pane, the display sets used are listed be-
low the configuration name.  An icon next to each display set in-
dicates the view direction to which the display set is applied.  The 
Configuration tab in the right pane shows the view direction to 
which each display set is mapped. 

The display configuration, the current viewport and the object interact 
in the following manner to determine what is shown in a viewport:

• The active viewport has a current view direction and a current 
display configuration. 

• The display configuration has one or more display sets and uses 
the display set that is assigned to the current view direction. 

• The display set has associated display representations and it se-
lects the representation associated with the object that needs to 
be shown. 

• The object is shown in the active viewport using the appropriate 
display representation and display properties.

The display configurations in a drawing depend on the template 
used to create the drawing.  A drawing that is not created from 
a template contains the standard display configuration, which in-
cludes the plan and model display sets.

Figure 6
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I first heard the term “interactive visualization” in 
the year 2000. I had started college and like any re-
sponsible student spent the money I had to buy the 
educational version of 3d Studio (the birth name of 
3ds Max®).  I am not sure the term “buzz words” ex-

isted then, but if it had the list of words related to the software at 
the time they might have included “Silicon Graphics,” “Boolean,” 
“bezier-curve,” “8 MB of RAM,” “20 MB of hard disk space,” and 
“requires DOS 3.3,” which was considered “state of the art.”  

After nearly two decades, software such as 3ds Max evolved and 
remains an influential force behind a huge section of the creative 
class. As the world advances, the leaders of the creative class con-
sider future and potential uses for visualization, software includ-
ing 3ds Max and technology with capabilities such as animation, 
simulation, and physics that can provide clear and accurate visual-
ization of data in better and customizable ways.  In this article, I’ll 
talk about a few that these leaders are exploring today.

The 
Future 

of 
Visualization

UAVS

If you’re interested in UAV technology related to mesh and surface 
modeling I recommend spending a little time reviewing George 
Hatch’s webcast, “Site Capture Drones to Infraworks 360,” pre-
sented May 4, 2016 and currently available at https://youtu.be/
aMyK2fNhQdI.  Basically, photogrammetry or scan equipment 
coordinates can be collected for any environment, stored, and then 
processed with various point cloud applications.  As software ad-
vances and high-end cameras become more available, point cloud 
and feature extraction will be virtually automated in real time us-
ing various UAV systems. 

This exists today, but with very expensive equipment and a high tech-
nological capability. Currently engineers and developers are working 
to shrink the equipment, reduce cost, and simplify processing so 
anyone with a UAV can generate data on their own.  Acquisition 
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without DEM or ground control points with resolutions accurate 
to within an inch or two, in every environment (harsh or otherwise), 
will be possible for everyone soon. UAVs will be equipped with sen-
sors for navigation, wind, weather, environmental readings, clash de-
tection, and more.  Cameras are advancing to capture longer ranges 
with higher resolutions and reduced flight times.

What does all this mean for 3ds Max and similar applications? If 
you’re not familiar with feature extraction, the idea is to generate 
accurate working meshes and 3D models from point clouds devel-
oped from 3D scans or photogrammetry that can be created with 
the use of UAV technology; this process is completed manually 
(for the most part) today. 

WORKING WITH POINT CLOUDS

Point clouds are essentially coordinate point files and can consist 
of millions of points.  If you’re not familiar with point clouds, an 
example is shown in Figure 1. 

3ds Max supports RCP and RCS point cloud file formats gener-
ated from Autodesk’s software called Autodesk ReCap Pro.  By in-
stalling ReCap, 3ds Max users have the ability to work with ReCap 
point cloud file formats. Once introduced into your session, the 
point cloud object provides users with options to control visibility 
through a limiter based on a volume object and point density con-
trols for viewport and rendering. From here, a user would identify 
various objects and begin to construct them, manually matching 
the point data available.

CLOUDS2MAX

Clouds2Max is a plug-in brought to us by engineers Eugene Liscio 
and David Dustin. Clouds2Max was created to work with mul-
tiple point cloud file formats in 3ds Max.  It can be found online at 
http://www.clouds2max.com/. Rendering modes work with both 
Scanline and Mental Ray, and by providing box limiters and al-
lowing the use of multiple point clouds in a single environment, 
it’s definitely something you might want to explore.  A screen shot 
of 3ds Max using the Clouds2Max plug-in is shown in Figure 2. 

As you can see Clouds2Max generates point clouds maintaining 
the RGB colors to get a visual depiction of the environment.  

WHAT’S IN DEVELOPMENT

As the processing systems continue to advance, extraction pro-
grams will automate construction of 3D models in real time, tak-
ing a model that might have taken several days and sometimes 
multiple teams to manually construct and turning it into a Friday 
afternoon with a hand-held UAV controlled by a smartphone and 
requiring no significant operational cost. There are large leaps to be 
made for this to happen, but teams across the world are working 
toward that now, which will provide a unique service to everyone 
in the modeling and visualization industry at a fairly low cost.  

While Hollywood villains are busy knocking down skyscrapers 
and entire cities, UAVs will be there to be sure it doesn’t cost that 

Figure 1: Sample point cloud
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much to make it look accurate and real.  Students will track live 
archeological digs with the ability to take real-time measurements 
perhaps hundreds of miles away. Biologists will track and model 
the movement of animals in their natural habitats, mapping them 
in 3D, perhaps from the comfort of a Jeep or office. 

Scientists will use these systems to model and measure large-scale 
environmental concerns such as moving glaciers, changes in oceans, 
land masses, and fault lines in real time.  Infrastructure, tunnels, 
ruins, wells, and more will be accurately modeled with limited hu-
man error.  It might not be long before we see UAVs mapping the 
entire earth, generating it in real time in 3D, giving visualization 
teams the ability to download content to create the most accurate 
and realistic model for their scenes for back drops, presentations, 
engineering, design, development, and more.  Security services will 
use the technology to analyze entry and exit points and security 
concerns for constantly changing urban environments. Engineers 
will use the data to run 3D analyses of every kind and even tourist 
companies might use the service to price out particular views.

ONLINE IMMERSION WITH VIRTUAL 
REALITY AND 3D ENVIRONMENTS

All aspects of society will continue to be influenced as we venture 
into a virtual world in perhaps a scale the world has not seen be-
fore. The introduction of the most realistic virtual reality equip-

ment ever developed provides a unique opportunity for developers 
and modelers to provide virtual environments for anyone to ex-
plore.  High-resolution products can be provided to educators, stu-
dents, the physically impaired, forensic teams, scientists, and more. 
Some services might include online guided virtual museum visits 
constructed based on user interests or requests, construction and 
part repair tutorials, training simulations for an unlimited amount 
of industries or simply for entertainment or teaching applications. 

For the AEC industry, with cost reductions in equipment com-
bined with the advances in UAV technology, 3D modeling, and 
virtual headsets, it might be just a matter of time before a devel-
oper’s site visit occurs from the comfort of his or her home on the 
other side of the world. 

SOLUTIONS FOR TODAY

Currently, users need to continue to hone their skills and work with 
the software available today to accomplish the tasks mentioned.  
By combining 3ds Max with the power of other applications, users 
are able to construct the most accurate, realistic, life-like simula-
tions we’ve ever seen digitally produced.  A few applications that 
have been recently released work with 3ds Max in just this way. 

The first I’ll mention is Autodesk Stingray, a 3D game engine and 
real-time rendering software utilizing the animation and model-

Figure 2: Screen shot of 3ds Max using Clouds2Max
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superior client service. Brian can be 
reached at procadman@pro-cad.net .

ing abilities of 3ds Max. With a live link between Stingray and 
3ds Max, users can import, view, modify, and interact with 3D 
content in real time. See Figure 3 for an example project called 
Ghost Town, created by Fatshark AB.  Ghost Town represents a 
game-like environment, but if you work in architectural visualiza-
tion I recommend reviewing the examples provided on Autodesk’s 
website.  Stingray will give Max users the ability to present their 
content like we might never have before.

Second is Autodesk® ReMake, software created to generate high-
resolution meshes from photos or scans.  Generating meshes for 

visualization, online collabora-
tion, asset development, and 
more is completed with the click 
of a few buttons. See Figure 4 for 
an example of a ReMake model.

CONCLUSION

Hopefully the information pro-
vided will help you consider 
where the future is going with 
regard to the visualization and 
modeling industry. If you plan to 
move forward in these areas you 
can use this information to refine 
your 3ds Max skills accordingly.

 

Figure 4: Auotdesk ReMake model

Figure 3: Ghost Town Stingray example project
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