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Editor’s	Note

Hello	reader!	We	open	up	this	month’s	issue	of	AUGIWorld	with	
perhaps	a	familiar	cover	image.	Hopefully	at	some	point	in	your	
career	you	have	had	 the	eye-opening	experience	of	 sitting	 in	

a	 lecture	 focused	on	how	 to	use	your	Autodesk	 software	better	 and	
more	productively.	Our	lovely	cover	image	is	from	a	few	years	back	at	

Autodesk	University	2009.	You	probably	can’t	read	what	everyone	in	the	room	is	
so	focused	on,	but	you	can	make	out	that	the	students	run	the	gamut	in	terms	of	
age	and	gender.	Our	industry	is	still	mostly	male,	but	that	is	changing	each	and	
every	year.

So	how	is	this	related	to	this	issue	of	AUGIWorld?	Simple…	this	issue	is	focused	
on	education	and	training.	This	month,	several	of	our	authors	take	training	head	
on	and	describe	the	best	channel	for	training	in	their	application	of	choice.	And	
with	that,	let’s	run	down	the	issue!

We	start	with	Murray	Clack,	who	has	found	the	secret	to	becoming	the	AutoCAD	
“go-to”	 guy	 in	 any	 firm.	 Then	 Juan	 Soto	 explains	 how	 you	 can	 increase	 your	
chances	for	training	success	when	you	are	implementing	AutoCAD	Civil	3D.	And	
James	Salmon	uncovers	some	wicked	problems	in	the	field	of	construction	in	this	
month’s	BUILT	column.

This	month	we	begin	a	series	of	Product	Reviews	by	our	editors.	In	this	issue,	
Todd	 Shackelford	 (Revit	MEP	Content	Manager)	 offers	 a	 review	 of	 CADworks	
MEP	BIM	Integration	Suite.	Next	we	have	Michael	Smith	who	tackles	training	in	
the	Navisworks	Manage	environment.	Those	who	think	you	don’t	need	training	
to	use	Navisworks	are	sorely	mistaken!	Then	we	have	Brian	Andresen	who	dis-
cusses	CAD	Management	10	ways	to	Train.	You	will	be	surprised	at	what	some	
of	them	are.	

Scott	Moyse	will	help	you	navigate	the	Inventor	library	assembly	minefield.	Next	
David	Butts	returns	with	training	the	Technical	Revit	MEP	User.	And	then	Jere-
miah	Bowles	pops	the	hood	and	gets	under	it	as	he	explains	change	management	
when	using	Revit	Structure.	This	 is	 followed	by	a	recap	of	 recent	updates	and	
service	packs	by	Autodesk	in	this	month’s	Heads	Up!

Our	Autodesk	Insider	of	the	month	is	Katie	Langan,	a	product	support	specialist	
in	the	AEC	division.	Even	though	she	doesn’t	like	flying,	she	can	hold	her	own,	
and	does,	on	 the	Revit	Clinic	blog.	Then	we	have	Dario	Passariello,	who	 lines	
up	the	many	options	for	getting	ahead	of	the	3ds	Max	learning	curve.	Melinda	
Heavrin	gets	unconfined	and	explains	how	to	apply	parametric	constraints	when	
using	AutoCAD	Architecture.

This	month,	the	Inside	Track	is	by	our	men	in	the	know,	Mark	Kiker	and	Mike	
Perry,	with	a	number	of	applications	you	may	not	be	using	yet.	And	we	have	a	
special	guest	author,	Walt	Sparling,	who	exposes	the	domino	effect	in	training.	
Bill	Campbell	wants	us	to	know	our	Navisworks	Files—before	it’s	too	late!	Then	
Jason	Grant	highlights	the	five	stages	of	Revit	Users	and	Scott	Ebert	rounds	out	
the	issue	by	showing	you	how	to	take	the	right	step	forward	in	Revit	training.

It	should	be	clear	by	now	that	how	to	get	trained	and	stay	that	way	shouldn’t	be	
your	problem!	Finding	the	time	to	do	it	probably	is	and	our	plump	AUGIWorld	is-
sue	is	going	to	slow	you	down	a	bit	as	you	read	up	on	all	these	fine	points	of	view.	
Until	next	time…

David Harrington

➲

AUGIWorld
www.augiworld.com
Editors 
Editor-in-Chief 
David	Harrington	-	david.harrington@augi.com

Copy Editor 
Marilyn	Law	-	marilyn.law@augi.com

Layout Editor 
Debby	Gwaltney	-	debby.gwaltney@augi.com

Content Managers  
AutoCAD	-	Curt	Moreno
AutoCAD	Architecture	-	Melinda	Heavrin
AutoCAD	Civil	3D	-	Christopher	Fugitt
AutoCAD	MAP	-	Andra	Marquardt	
AutoCAD	MEP	-	Beth	Powell
Autodesk	Insider	-	David	Mills
Column:	Built	-	James	Salmon
Column:	Heads	Up	-	William	Troeak	
Column:	Inside	Track	-	Erik	Lewis
Inventor	-	John	Evans
Navisworks	-	Darren	Young
Revit	API	-	Scott	Ebert
Revit	Architecture	-	Jay	Zallan
Revit	MEP	-	Todd	Shackelford
Revit	Platform	-	Lonnie	Cumpton
Revit	Structure	-	Phil	Russo

Advertising / Reprint Sales 
David	Harrington	-	salesdirector@augi.com	

AUGI Board of Directors
President
David	Harrington

Senior Vice President 
Bill	Adams

Vice President 
Peter	Jamtgaard

Treasurer 
Desiree	Ratley

Secretary 
Melanie	Perry

Directors
R.	Robert	Bell
Shaun	Bryant
Donnie	Gladfelter
Matt	Worland
Scott	Wilcox

Published by: 
AUGIWorld	is	published	by	Autodesk	User	
Group	International,	Inc.	AUGI	makes	no	war-
ranty	for	the	use	of	its	products	and	assumes	
no	responsibility	for	any	errors	which	may	
appear	in	this	publication	nor	does	it	make	a	
commitment	to	update	the	information	con-
tained	herein.	AUGIWorld	is	Copyright	©2011	
AUGI.	No	information	in	this	magazine	may	be	
reproduced	without	expressed	written	permis-
sion	from	AUGI.

All	registered	trademarks	and	trademarks	
included	in	this	magazine	are	held	by	their	re-
spective	companies.	Every	attempt	was	made	
to	include	all	trademarks	and	registered	trade-
marks	where	indicated	by	their	companies.

http://www.augi.com
http://www.augi.com
www.augiworld.com
mailto:david.harrington%40augi.com?subject=
mailto:marilyn.law%40augi.com?subject=
mailto:Debby.gwaltney@augi.com
mailto:salesdirector%40augi.com?subject=


http://www.bluebeam.com/thinkPDF


November	20116	 www.augi.com	 	 	 											

AutoCAD
p

ro
d

u
ct

 f
oc

u
s 

If you have ever been referred to as the CAD “go-
to” guy (or gal) in your office, chances are that 
after helping someone  troubleshoot a nagging 

problem, the person has said to you, “Do you know 
EVERYTHING about AutoCAD®?”  So, how do 

you answer “Yes” to that question without losing the respect of 
your fellow CAD users or coming off as a pompous fool?

The trick is to be truthful by saying something like, “I’ve been using CAD 
for a while, and I picked up some tricks here and there.”  But that still doesn’t 
really answer the question, does it?  Where exactly is “here and there?”  

Hopefully, this article will answer that by illuminating the best 
methods for learning your favourite CAD software so that you, or 
anyone, can become that go-to guy.

When I first sat down to write this article, I reflected back on the 
last 23 years and how I grew to become what people would con-
sider an accomplished AutoCAD user.  Looking back, I determined 
there are three main ways someone can learn the ins and outs of 
AutoCAD: Interactive Learning, Demonstration Learning, and 
Self-Help Learning.

INTERACTIVE LEARNING

When someone is learning AutoCAD for the first time, it is often in 
a classroom setting with a single teacher instructing a number of stu-
dents.  This can be the most critical juncture for novice AutoCAD us-
ers because, as any seasoned user will tell you, it’s easy to pick up other 
people’s bad habits when learning from someone in an office environ-
ment.  Also, in the classroom setting, the student has the opportunity 
to get instant help from the instructor in case something goes wrong 
during a tutorial exercise. In the office, a co-worker may not be able to 
spare the time or have the required knowledge to help.

➲
These days, many colleges and universities offer AutoCAD courses as 
part of their engineering, technical, or drafting curriculums.  Depending 
on the institution, there may be multiple levels of training or nothing 
more than an introductory course.  If you classifying yourself as a “ma-
ture student” looking at a career change, you can get classroom training 
at most local community colleges that offer CAD courses with multiple 
training levels at a reasonable cost.  And, of course, let’s not forget you 
can get classroom training at any private “Authorized Training Cen-
ter” (ATC).  All instructors at an ATC are certified by Autodesk and 
provide students with the best training possible.  Also, ATCs can offer 
standard or customized training, and can provide training in their own 
classroom setting or in-house at any company if accommodations allow. 

Another great source for one-on-one training is picking the brain 
of the resident go-to guy. This person usually has the best reputa-
tion in the office and can be trusted not to steer a CAD user in the 
wrong direction.  Though a classroom instructor is available for 
instantaneous help, an in-house go-to guy can often be a better 
source because he or she provides help in a “real world” situation 
and is more familiar with the types of projects the company has.   
The go-to-guy is usually keen enough to develop in-house training 
sessions or be available for ad-hoc training.

DEMONSTRATION LEARNING

Once AutoCAD users have had sufficient one-on-one training and 
experience, they usually become comfortable enough to learn new 
software features and techniques through demonstrations and/
or presentations.  There is still someone showing and explaining a 
particular topic, but the element (or luxury, if you will) of working 
along with the instructor has been removed.  A user at this stage 
of experience is knowledgeable enough to understand and retain 
what the instructor was demonstrating and retain it for later use.

2012	 by:	Murray	Clack

How to Become the 
CAD “Go-To” Guy

http://www.augi.com
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There are a few environments where a user can experience learn-
ing through demonstrations. One of the best environments is a 
local user group, where people meet with each other usually once 
a month. Typically, the more experienced users will demonstrate 
a particular feature or technique, custom routines, and/or a se-
ries of tips and tricks for the group.  The demonstration may be 
put on live with the use of a computer and digital projector, or it 
may be something more elaborate like a PowerPoint presentation 
or animation. Some demonstrators might provide handouts and 
CAD files so members can practice it at a later time.

Another good environment for demonstration learning is at pro-
motional events sponsored by Autodesk.   Typically, a team of rep-
resentatives from Autodesk will go on tour to visit a number of cit-
ies and towns, working in conjunction with local resellers to put on 
a one- or two-day event.  These events usually promote upcoming 
or newly released versions of Autodesk software.  Not only will the 
team from Autodesk take the time to run through the new features 
of the software, but they will also put on full demonstrations of 
how these new tools work.

SELF-HELP LEARNING

There comes a point when CAD users are capable of learning 
things on their own. They’ve become experienced enough so that it 
takes minimal effort on their part to learn something new, and they 
have become seasoned troubleshooters.  It is at this stage where 
others in the office will anoint this experienced user with the title 
of CAD go-to guy.

That said, the CAD go-to guy still needs to draw from something 
in order to increase and sustain his or her own knowledge. In this 
day and age, there is no shortage of information available.  The 
often unrealized beauty is that anyone can use this source of infor-
mation regardless of experience level.  

Even though the first two types of CAD learning presented here 
had certain levels of “hand-holding,” the following methods are 
geared so that anyone can easily follow along.

One of the most obvious and common methods of “static” learning 
is using AutoCAD’s built-in help menu.  In the early years, CAD 
users steered clear of the help menu for a number of reasons, but 
it has since become a useful tool for learning CAD with detailed 
definitions, tutorials, videos, and exercises.  

Another great resource for learning the ins and outs of CAD is 
through “old-fashioned” books.  Even in this age of interactive digital 
media, hard copy books still remain a favourite method for learning 
CAD.  One type of book that is a personal favourite among the go-
to guys is referred to as a “command reference.”  Command reference 
books have every AutoCAD command listed in alphabetical order 
explaining its intricacies, complete with tips and tricks and system 
variables.  The majority of questions a go-to guy gets from other 
users are those asking if a command exists to perform a particular 
function, so having easy access to a reference book comes in handy.

Magazines and newsletters are another good source of CAD 
education. Much like the seminar presentations, a magazine or 
newsletter article can focus on a particular task or technique 
complete with graphic examples, and they are great to have on 
hand for reference.

But, as previously mentioned, we are now in the digital age and 
there is no limit to where you can obtain good CAD-related infor-
mation and tutorials.  There are countless blogs out there created 
by CAD users who love to share their knowledge and experience.  
These bloggers will post articles in the form of an editorial or that 
one neat tutorial you’ve been seeking on the Internet. 

The real trick is to sift through literally hundreds of blogs and 
websites to find the true gems. One way to find that “right” blog 
is to visit CAD-related message boards (another good source of 
online know-how) where the contributors will often have a signa-
ture with a link to their blog.  Speaking of message boards, these 
are another great source to both retrieve and submit information.  
Typically, a message board is used to post a CAD problem in the 
hopes someone will have the knowledge to solve it.  The really 
good message boards are arranged so that you can post and search 
for specific items either related to a particular version, function, or 
vertical application of CAD.

Another form of digital training is a combination of Demonstra-
tion learning and Self-help learning in the form of instructional 
videos.  Companies that offer digital training usually make it avail-
able either on DVD or online and include interactive lessons.  This 
type of training is great way for students to learn CAD at the their 
own pace, and is applicable for beginners to advanced users.  Em-
ployers generally like this form of training because it allows their 
employees to stay in the office and lessons can be stopped and re-
started in case the employee is urgently needed.

CONCLUSION

Your transformation to a CAD go-to guy (or gal) can take years.  
The trick is to always be interested in the software you are using, 
and to be proactive when learning new ways to perform a certain 
CAD task.  In particular, always be on the lookout for things you 
never knew you needed.  When you discover those little gems, you 
will be amazed how they help put your CAD productivity over 
the top, whether they’re a lengthy tutorial, a trick associated with 
an established command, or even a unique system variable that is 
rarely known.  And if you discover a trick or tutorial that may not 
appear to apply to you or be useful, take note of it, because some-
day it will—I can guarantee that.  

Someday, perhaps soon, you will have an answer for someone, and 
it will be those times when you get to say, “I’ve been using CAD for 
a while, and I picked up some tricks here and there.”

Murray Clack is the CAD Systems Co-
ordinator for CBCL Limited, a consult-
ing engineering firm in Halifax, Nova 
Scotia, Canada, and has been using 
AutoCAD for 23 years. He has had 
articles published in various industry 
magazines and has  submitted tips and 
routines to CADalyst magazine’s “Hot 
Tip Harry.” Murray recently provided 
consultation to Autograph Technical 
Service for the metric version of their 
CadCARD Slide Chart product.

2012
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As engineering firms 
try to find more effi-
cient and productive 

AutoCAD® Civil 3D® users, 
the endless question of how 
to train and educate them be-

comes more problematic, even in a slowing 
economy. There are several models for how 
this daunting task has been handled in the 
past. No, there’s no magic wand or magical 
phone call you can make to fill your staff 
with the knowledge of thousands of Au-
todesk University (AU) hours. This is usu-
ally something that takes a little bit of time 
and research. 

➲

2011,	2012	 by:	Juan	Soto

Increase Your Chances 
for Training Success

http://www.augi.com


	 	 	 www.augiworld.com						9November	2011

AutoCAD	Civil	3D p
rod

u
ct focu

s 
2011,	2012

project to discover the different possible workflows available for 
the different types of projects.

THE “ONE”

I’m currently part of this model, which consists of a company hir-
ing a person who has several years of experience with Civil 3D and 
has already gone through training and implementation at another 
company. The new hire is tasked with a typical directive from the 
owner/CEO: “This is our set of drawings. Make the new platforms 
output the same drawing look, and train our users to do it.” 

I believe this model is the slowest of all training models. The process 
starts off with the intention that the new hire will set up the required 
workflows and company-wide standards on how the implementation 
should take place. The workflow normally consists of a ton of in-house 
training over lunches, and lots of over- the-shoulder “how to” for users. 

What I saw at the beginning was a huge gap in user knowledge—
some users didn’t want to start at the beginning while others needed 
to. I saw a wide range of ability among users to take what they learned 
and apply it to the work. Some users would not fully understand the 
process, while others would quickly catch on. This led to a wide gap in 
experience and understanding about using the product in production.

While all this training and implementation are taking place, there 
is still work to get out the door. This leads to another complex is-
sue:  How much of your time should be spent on training and how 
much time should be used for billable work? You can see how this 
can become a big issue, so have a good understanding on how time 
should be split and how it’s going to affect your work place.

THE OUTSOURCE

This is the one model that I have the least amount of experience 
with, but is the one I would almost always recommend to a com-
pany looking to train on Civil 3D. This one has the highest up-
front costs, but typically offers the quickest return on the initial in-
vestment. That being said, the up-front costs make this model the 
most difficult to attain buy-in from the people up the food chain. 

From my experience, success in implementing Civil 3D is company-
dependent, taking into account the size of the company, the number 
of users, and the up-front costs the company is willing to endure.

THE RIGHT PERSON

One of the most important 
questions that I think gets 
overlooked is the amount 
of time a company has been 
in business. Why does that 
matter? Well, the more ex-
perienced the users are on 
old design software, the 
harder and more daunting 
the task is to educate and 
train them on new software and methodologies. 

There is no stopping the fact that companies are always going to 
have to adapt to the revolving door of technology. Newer and bet-
ter doesn’t always mean that you have to adapt, but time will not 
be kind to companies that don’t embrace new technology. Lots of 
times I’ve noticed that companies often send reluctant-to-learn 
employees to training programs. This may lead to an uphill battle 
with the implementation and training of Civil 3D since they tend 
to let the learning stop after attending the class.

THE PILOT PROJECT 

One model for tackling training and implementation is the pilot 
project. It typically starts with a mix of two or three drafter/de-
signers and a project manager, all of whom are extremely enthusi-
astic about the new platform. I’ve been a part of this implementa-
tion model and recommend these DOs and DON’Ts.

DO take lots and lots of notes at every turn you make with Civil 
3D. One of the mistakes that we made was not taking enough 
documentation. We would try many different things, but wouldn’t 
document what worked and what didn’t. Why is this important? 
Well, at some later date that information would have been easily 
incorporated into the new Civil 3D Standards for your company. 
This documentation eases the task of training others in your office 
on the new Civil 3D workflow. 

DO research what other companies have tried. Although some are 
hesitant to give up this information, you can find a lot of articles, blog 
posts, and other sources on the Internet about what type of headaches 
others have encountered. Learning from the failures of others could 
definitely benefit your pilot project. For instance, we were halfway 
through our pilot project before we realized that our hardware was 
not going to be powerful enough to handle the size of our project.

DON’T try this model project approach if the project is going to be on 
a tight deadline. We didn’t have this problem, but I can see things really 
going bad if the project manager is under the gun on time and budget. 

DON’T be afraid to try a new workflow on the model project. I 
believe one issue we had was trying to use our old workflow and 
applying it to Civil 3D. While we were able to use some previous 
workflows, others were just not a good fit with Civil 3D.

DON’T assume your newly acquired knowledge will work for ev-
ery project. We learned that lesson. It might take more than one 

http://www.augiworld.com
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A company will provide training on Civil 3D, the setup of styles, and the incorporation of 
the workflow into the company standards. The outsource company is able to leverage its 
experience in creating the deliverables. 

There is an abundance of companies specializing in Civil 3D software implementation and 
training. Just as with the other models, I highly recommend you do a lot of research and 
background checking before deciding on the outsource company.

2011,	2012	

Juan F Soto is a CAD Manager/Civil Designer/Trainer at Graham As-
sociates Inc. in Arlington, Texas, and has 15 experience with Autodesk, 
Soildworks and Bentley products. He has been working with Autodesk 
products since R12. He is responsible for training, implementing, and gen-
erating company-wide standards for Civil 3D. 
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at innovative, new technology. And take your career 
from the trailhead to the summit.

Join us for AUGI 
CAD Camp 2011.  

For more information, visit 
www. augicadcamp.com. 
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Wicked Problems
in Construction

Those who plan, design, construct, operate 
and maintain facilities and supporting 
infrastructure encounter and overcome 

myriad problems.  Many of those problems 
manifest themselves as wicked problems.  This 
is the second in a series of articles highlight-

ing the nature and impact of wicked problems in the BUILT 
environment.1  This article identifies a few wicked problems 
stakeholders operating in a BUILT environment encounter.  
The next wicked article will identify and discuss wicked tools 
wielded against those problems.

PURPOSE OF THE FACILITY

The first, and often most vexing, of the wicked problems en-
countered in the BUILT environment involves defining the 
purpose of the planned facility.  The question, which is typi-
cally driven by the business purpose of the facility, is too of-
ten intertwined with myriad less well-defined issues.   Some 
organizations lack the experience or internal infrastructure 
necessary to fully consider the purpose.  Other organiza-
tions consume planning, design, and construction services 
too infrequently to fully understand the ramifications of the 

➲
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question.  Yet others—which are often routine consumers of 
BUILT industry services—hammer out the answer to the 
purpose question in a formal programme, but may rarely re-
visit the question from project to project.  

Regardless, on every project the purpose question remains 
critical. It drives myriad other decisions and defines the scope 
and nature of the design.  Answering the question, “What is the 
purpose of this facility?” requires input from a complex array 
of individual and entities.  The answer, in classic wicked fash-
ion, evolves in concert with the answers themselves.  Further, 
the social networks tapped to gather input are both convoluted 
and volatile.  Organizational, legal, and social structures with-
in which key stakeholders operate tend to be fragmented and 
dysfunctional.  In short, defining the purpose of a facility is a 
wicked problem.  Unfortunately for the stakeholders involved, 
it is only the first of many to be answered and the answer will 
impact resolution of the remaining series of wicked problems.

DESIGN OF THE FACILITY

The design process has long been recognized as a wicked 
problem.2  Readers of this publication understand the com-
plex and reiterative process undertaken to create a functional 
design that conveys the purpose of a facility.  Without dwell-
ing on the issue, suffice it to say that designing a complex 
commercial facility is a wicked problem of the first order.  The 
characteristics of a wicked problem (see the sidebar) match 
the conundrums faced by design teams for generations.  

Despite these challenges, design professionals are well posi-
tioned to influence the selection of wicked tools and to de-
ploy wicked solutions, both of which are necessary for the 
resolution of wicked problems.  A new generation of software 
tools—wicked tools—empower designers to deploy create, 
use, and share functional digital assets in ways others have 
only dreamt.  Harnessing the power of these new tools, and 
sharing data across disciplines and over time, remains a chal-
lenge, but one the use of wicked solutions help overcome.  

Designers, engaged by owners to assist in the crafting of fa-
cility programmes and to provide other early-stage planning 
solutions, enjoy access to owners at a key moment in the 
decision-making process.  Intelligent designers recognize the 
value of introducing owners to the new generation of software 
tools and delivering functional digital assets from phase to 
phase that owners can leverage throughout the lifecycle of the 
project.  Arming owners and designers in these early phases 
with wicked solutions is a key to overcoming wicked problems 
in the BUILT environment.  

CONSTRUCTION OF THE FACILITY

The act of constructing almost anything today involves reso-
lution of wicked problems.  Construction often requires care-
ful coordination among several dozen different stakeholders 
in both the public and private sector over an extended period 
of time—18 to 36 months or more.  While the construction 
process reflects many of the characteristics of a wicked prob-
lem, it is not often recognized or treated as such.  

Many naively believe the problems have been “tamed” by rules 
and regulations reflected in the design-bid-build process, the 
permitting process, project management, and other business 
processes.  These rules and regulations manifest themselves 
in a series of legal agreements—few of which are integrated—
and disputes related to the scope, enforcement, or effect of the 
rules and regulations and/or the legal agreements that incor-
porate them by reference are, in most instances, resolved in 
court or through an equally expensive and time-consuming 
arbitration process.  Fitting stakeholders with these “legal 
blinders” has not ensured efficient resolution of project-relat-
ed disputes.  To the contrary, the typical construction lawsuit 
is prolonged, inefficient, and expensive.

The adversarial and chaotic nature of the construction process 
represents compelling evidence the current system is broken.  
Fortunately, constructors, like designers, may now access an 
array of innovative wicked tools that enable integration and 
collaboration on a scale unfathomable a generation ago.  Un-
fortunately, too many decision makers in the fragmented, ad-
versarial, and chaotic construction arena continue to be made 
based on outdated business models.  Wicked solutions to this 
wicked problem will entail arming innovative constructors 
with real-time access to functional digital assets—that matter 
to constructability, scheduling, and daily operations—result-
ing in greater efficiency, quality, and savings for owners.

OPERATION OF THE FACILITY

Facility operation involves wicked problems, too.  Regardless 
of the business purpose of a facility, day-to-day operations re-
quire employees, managers, maintenance staff, suppliers, and 
others to interact intelligently to ensure continued and effi-
cient operation of the facility.  Hospitals, power plants, server 
farms, and other complex facilities require constant monitor-
ing and upkeep.  Big box retail stores, grocery stores, conve-
nience stores, and similar facilities present a different set of 
challenges.  Schools, office buildings, warehouses, museums, 
zoos, and ports likewise give rise to different challenges.  

The common thread, in every facility, is information related 
to the facility.  Information is available that informs users, 
maintenance staff, first responders, and others about the na-
ture and location of spaces, infrastructure, furniture, fixtures 
and equipment, and myriad other things.  

Wicked solutions, driven by wicked tools such as BIM, enable 
users of information to access it in an intelligent and timely 
fashion.  The internet provides individual travelers with an ar-
ray of information about flights, hotels, car rentals, and more 
that the traveler can use to make intelligent, informed, and 
timely decisions about travel plans.  Users of information in 
the facility setting ought to be equally empowered.  Leverag-
ing information related to facilities in this manner is a wicked 
solution to a whole series of wicked problems. 

CONCLUSION

Convincing owners, designers, contractors, and other stake-
holders to embrace the new generation of wicked tools and 
wicked solutions is an exciting challenge for BUILT indus-

2012
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try professionals.  Users of information that manifests itself 
throughout the lifecycle of a project need to understand in-
telligent use of that information will benefit them individu-
ally and as organizations.  Under the current delivery process, 
which is adversarial and chaotic, facts, beliefs, ideas, discrep-
ancies, mistakes, causes, and consequences flow constantly 
from one fragmented organizational structure to another with 
little rhyme or reason.  

This is no way to solve tame problems, much less wicked 
ones!  The current generation of BUILT industry profession-
als plan, design, construct, operate, and maintain facilities and 
the infrastructure that supports them in spite of antiquated 
delivery models and outdated legal agreements.  Imagine what 
they could do with an integrated and streamlined process sup-
ported by an integrated legal framework. 

The milieu of interests, concerns, and solutions championed 
by stakeholders in the BUILT environment typically defy 
alignment and clashing interests that inhibit efforts to define 
the purpose of a facility.  Even when defined clearly, achiev-
ing an effective facility programme may prove elusive.  This 
is especially true of teams delivering planning, design, and 
construction services pursuant to the classic, fragmented, and 
dysfunctional design-bid-build model.

Collaborative workshops designed to align those interests 
provide a forum in which stakeholders in the BUILT envi-
ronment can agree on a legal framework for delivery of the 
planning, design, construction, operation, and maintenance 
services required of a specific facility or a portfolio of facili-
ties requested by an institutional owner.  Addressing wicked 
problems requires wicked tools and wicked solutions.  Inte-
grated programme delivery represents a wicked solution more 
owners should adopt. 

James L. Salmon, Esq. President, Col-
laborative Construction Resources, 
LLC is a collaborative consultant and 
the creator of these IPD in 3D™ concepts.  
Salmon advocates the use of advanced 
BIM technologies, Lean Construction 
methods, Collaborative Agreements 
and other IPD in 3D™ processes.  His 
Collaborative BIM Advocates group 
provides free membership, national 
networking opportunities, custom sym-
posiums and online webinars.

CHARACTERISTICS 
OF A WICKED PROBLEM

1. Evolving definitions. The definition of a wick-
ed problem evolves, triggering solutions that, in 
turn, change the definition of the problem. Linear 
thinking fails to solve wicked problems because 
the problem evolves as solutions emerge. Wicked 
construction project problems manifest themselves 
in the dichotomy of design where the problem of 
what is needed (i.e., what the owner wants) clashes 
with the solution (i.e., what can be built given the 
available resources).

2. Continuous solution cycle. Because the definition of 
the problem continues to evolve, solutions emerge 
continuously. Wicked problem solving efforts end 
only when problem solvers run out of time, energy, 
money, or some other limiting resource.

3. Perfect solutions prove elusive. Evolving solu-
tions, tied to the subjective reality as perceived by 
stakeholders with varying interests, ensure that no 
objective or “perfect” solution emerges. At best, so-
lutions to wicked problems fall on a scale of best 
to worst or acceptable to unacceptable. Objective 
criteria rarely carry the day.

4. “One off ” problems. No two projects are alike and 
no two wicked problems are the same. Customized 
solutions by key stakeholders characterize wicked 
problems and their real world manifestations on 
construction projects.

5. One-shot solutions. Wicked problems feature 
one-shot solutions. Attempts to solve the problem 
impact the problem and  everything the problem 
touches. Few opportunities exist to game plan real-
world solutions, though virtual construction and 
design processes—i.e., Building Information Mod-
eling (BIM)—tend to mitigate the impact of this 
factor on BIM-enabled projects.

6. Creativity and judgment drive solutions. Wicked 
problems may never be solved, may be subject to 
numerous alternative solutions and may be sus-
ceptible to a variety of solutions never considered. 
Pursuit and implementation of solutions depends 
on the creativity and judgment of the stakeholders.

1 For more information on the Wicked Series see, Salmon, “A Wicked Primer”, 
AUGIWorld, October 2011. 

2 Rittel, Horst, and Melvin Webber; “Dilemmas in a General Theory of Plan-
ning,” pp.  155–169, Policy Sciences, Vol. 4, Elsevier Scientific Publishing 
Company, Inc., Amsterdam, 1973. [Reprinted in N. Cross (ed.), Developments 
in Design Methodology, J. Wiley & Sons, Chichester, 1984, pp. 135–144.]
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CADworks introduced 
BIMXchange (a cloud-
based MEP content li-

brary) to Autodesk® Revit® users 
several years ago. The content 
filled an obvious need and has 

grown to thousands of users. This fall, CAD-
works will combine BIMXchange with addi-
tional BIM tools into a MEP-specific bundle, the 
CADworks MEP BIM Integration Suite. 

The stated purpose behind the suite is to pro-
vide additional tools that will assist Revit users 
to successfully migrate from CAD to BIM, with 
a focus on small to medium-sized engineering 
firms and like-sized general contractors. 

The suite includes:

•	 BIMXchange–a content Web app.

•	 Revit	Piping	Productivity	Pack–a grouping 
of manufacturer specific pipe and fitting types.

•	 CADworks		BIM	Execution	Plan

•	 Revit	 MEP®	 Process	 Documents	 compen-
dium–a set of Revit MEP Project Templates.

All of the tools in the suite run in 2011 and 2012 
versions of Revit MEP, and are available through 
a yearly maintenance subscription program, 
which includes a single, up-front fee at purchase.

BIMXCHANGE

Providing access to more than 35,000 Revit Family Types and rep-
resenting products from more than 150 building product manu-
facturers, BIMXchange offers families primarily for  MEP design-
ers, but with sufficient crossover for architectural work as well. 

The install is quick and adds an icon on the Revit ribbon.  The 
new interface is intuitive; the product search function is faster than 
previous versions. The interface consists of two basic panels. The 

Jump Start BIM:
A CADworks MEP 

BIM Integration Suite 
Product Review

➲

Figure 1: BIMXchange, Bell & Gossett.

left side,  the search side,  has three interactive tabs for Tree View, 
Filter type, and Catalog.  The right side provides rendered images 
for product recognition, Type Catalog for availability and selec-
tion, and the content download tool. 

The tree view function is tacit, and follows product listings/cat-
egories according to the library/catalog selected. The filtering in 
the new version is quicker than in prior releases. It is hierarchical 
and allows access to the shared parameters in each piece of content. 
The content is structured in multiple libraries, or catalogs, acces-
sible via the third tab. A user navigates through libraries, manu-
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facturer-specific or MEP discipline-specific, ge-
neric, and metric. Figure 1 displays an example 
of a manufacturer-specific library.

Navigating from the Revit workspace to the 
BIMXchange app to locate needed content and 
then inserting it into a project is logical in work-
flow. Users can search by manufacturer model, 
discipline, equipment type, capacity, or charac-
teristic. Almost all the content has been created 
with a type catalog. The Show Type Catalog 
function in BIMXchange makes it possible to 
view, select, and then insert multiple types into 
a project. 

CADworks has shared items that might be in 
store for upcoming releases. High on the list is 
a versioning tool, where existing projects can be 
checked for out-of-date or discontinued families. 
They are willing to configure custom content li-
braries for any firm, or create new libraries using 
a firm’s Revit content, per the firm’s preferences. 
BIMXchange can also be branded to a firm’s im-
age and penchant. All custom features can be 
made viewable only by a firm’s authenticated users, who would use 
the same selection menu for accessing the custom libraries.

PIPE AND FITTINGS PACKAGE

The initial goal in creating this tool was simple: provide the ability 
to build a valid Revit piping/plumbing model suitable for coordi-
nation purposes, and then print recognizable working drawings. 
The package has grown to include an increasing list of pipe types 
and manufacturers, more than 600 fittings. This offering includes 
standards for ASTM, ANSI, and AWWA pipe materials, sizes, 
schedules, and connection types. The fittings are all manufacturer-
specific, and restrictive to only the sizes and angles available in the 
manufacturer’s catalog. There is a package available for three re-
leases of Revit MEP: 2010, 2011, and 2012.

The Pipe and Fittings Package installation includes templates, 
families, and look-up tables. Fittings can only be placed at angles 
that correlate to real product. This can be considered a feature of 
the tool that keeps designers honest, or a source of frustration for 
engineers who only wish to convey design intent.  The sizes of pipe 
available included larger diameter types needed for many designs.

CADworks will create pipe types and fittings not currently includ-
ed in the package along with additional sizes of existing types and 
additional fittings. 

It is commonly accepted that the power of BIM is in the data. The 
two applications above are examples of the power of data. The fol-
lowing three tools—Project Templates, BIM Execution Plan, and 
Process Documentation—address flow and process.

REVIT MEP PROJECT TEMPLATES

CADworks has created six distinct project templates suited to any 
firm or user who needs to get a project started quickly in Revit 
MEP 2011 and 2012. They are specific to mechanical, electrical, 
and plumbing disciplines, providing a structured environment 

for projects while maintaining flexibility for individual firms. The 
templates are comprehensive and include project tracking informa-
tion, schedules, temporary sheets, and a preset of 10 floors with 
associated scope boxes and overall plans.  Depending on a firm’s 
process and projects, 10 floors may be overkill.

There are three principal template structures: MEP Design Stan-
dard, COBie, and GSA Spatial. They are organized identically; the 
difference is the information and schedules specific to the COBie 
and GSA initiatives and standards. The inclusion of these spe-
cialty templates are based on evolving processes within the build-
ingSMARTalliance and GSA. Template users will be provided 
updates as the information becomes available.

BIM EXECUTION PLAN

This plan defines a map to follow when participating in a BIM 
process. It is marketed as being “developed from experience and 
a keen practical knowledge of what are design and construction 
methodologies and flow, as they relate to BIM.”  MEP firms should 
already be aware that they rarely get to define the BIM execution 
plan on projects, but having a plan to reference can provide insight 
when working under other plans.

This plan is divided into three components: Organizational De-
cisions, Project Tracking, and General References. The Organi-
zational section sets criteria and methods for defining and estab-
lishing roles, responsibilities, and goals in a project. The Tracking 
section employs interactive tracking tools for project members to 
stay current on everything from model/workset ownership, to co-
ordination model nomenclature. The final section, References, is a 
library of useful information such as BIM best practices, addition-
al resources, and information sources, and includes a section de-
tailing some common elements that a subcontractor could request.

CADworks offers training, project assistance, and mentoring as a 
complement to their BIM Execution Plan.

Figure 2: Ductile Iron runs with Victaulic fittings.

2012
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PROCESS DOCUMENTATION

This part of the CADworks MEP BIM Integration Suite is a collection of process docu-
ments meant to provide just-in-time information during the span of a project. For ex-
ample, there is an aid for guiding a project manager through the cleanup and optimization 
of an architectural or structural model, as preparation for the Revit MEP design and mod-
eling processes, and detailed documents explaining worksharing and shared coordinates. 
The Internet is already packed with this kind of information, but having it organized, 
accessible, and standardized can prove helpful for firms starting out.

PROS:

• Easy to use
• Instant content 
• Exclusive content
• No maintenance of families
• BIM “jump start”

CONS:

• Additional cost
• Locked into CADworks
• Ability to customize reduced

CONCLUSION

The purchase of a software package or a group of software packages does not a successful 
BIM implementation make. A jump into the world of BIM needs to be considered and 
implemented with proper planning. The decisions may carry weighty consequences and 
should not be casually made. The CADworks MEP BIM Integration Suite provides ma-
ture tools that achieve positive results. 

For firms looking for a jump start to using a BIM process (even if they have stumbled in previ-
ous attempts), the CADworks offering can start the ball rolling in the right direction and help 
to avoid the pitfalls that can come from being unprepared. For firms further down the path, the 
CADworks MEP BIM Integration Suite could feel equally freeing and limiting. While there 
are many tools and functions that help map out BIM processes, firms that already have a map 
may come to view these tools and functions as “detours.” The culture of each firm should be 
considered, with the end in mind and a proper expectation of how CADworks can help.

Figure 3: Standard design template portion.
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TRAINING BIM INTEGRATION 
BETWEEN TEAMS

A common question in the AEC industry is 
“where does design end and construction 
begin?”  The AGC BIM Forum concluded 

that the truth is that they both occur together until the project 
ends; however, the degree of change varies.  In order to help better 
facilitate the changes that occur during construction, the design 
team and project team can benefit tremendously by being trained 
on BIM technologies.

Figure 1: Construction and design relationship.

TRAINING TO IDENTIFY TRUE ISSUES

A good practice, while coordinating all the different disciplines in a 
building, is to first concentrate on the large issues that will require 
design changes.  These issues are typically structural and ceiling 
issues.  These issues should be homed in on right away as they will 
require the design team and project team to coordinate ideas into 
an effective solution.

A quick way to use Autodesk® Navisworks to identify steel issues 
is to set up standard batches with mechanical, electrical, plumbing, 
and fire protection against steel.  A quick method to know roughly 
how many clashes you need to set up for the project is to use the 
combination formula: K!/(N!(K-N)!) where K is the number of 
models and N is the number you are comparing at the same time.  
Thus, if you have a project with AMEPSF and you clash 2 at a 
time the formula is 6!/(2!(6-2)!) which means at a minimum you 
should have 15 clash sets.

Rather than concentrate on each minor hit, use the tools in the Re-
sults tab to isolate large occurrences of clashes.  Training on these 
tools should come from a working professional who has seen these 
tools work well and also has seen their failures.  

➲
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A major clash could be a pipe that is running through multiple 
steel beams in a row.  Identify the issue, not the clash.  It is impor-
tant that the team understands the difference between an issue and 
a clash.  The difference is that an issue documents the real scope of 
the problem and encapsulates multiple clashes; a clash is simply a 
hit of two triangles in two different models. It’s important to note 
that Navisworks is tessellated software, meaning that each face is 
merely a representation of multiple triangles connected together 
and that a clash occurs when two triangles are passing through 
one another.  

Once an issue is identified, you should use the redline tools to cap-
ture the scope of the problem for downstream review and tracking.  
Use of the redline tools has the added benefit of anchoring the im-
age.  This means that if you click the clash on which the issue was 
identified and navigate away from the view, you can click back on 
the clash and be taken back to the redlined view.

On the construction of the Newport Beach Civic Center & Park, 
a $105 million project that is currently in progress for the City of 
Newport Beach (California), C.W. Driver’s construction manage-
ment team identified a number of different issues that needed to 
be resolved by the project team and the design team.  One of the is-
sues involved beam penetration for fire protection.  Because of the 
high level of development of the models, the C.W. Driver team was 
able to identify long runs of fire sprinkler pipe that collided with 
steel.  By identifying the entire scope as it was, rather than tens 
of individual hits, the team was able to grasp the entire problem.  
It was discovered that the fire protection penetrations were not 
properly mapped out.  Because the steel was being fully pre-fab-
ricated, including all beam penetrations, identifying and resolving 

this issue was critical to controlling cost and time impacts.  Once 
identified, it was a simple matter to correct the penetrations before 
beams were manufactured, thus saving time and money.

To find ceiling issues in the model, use the find items tool and 
search for all the ceilings in the model.  You can click on a ceiling 
in the model and review its properties to learn its name and type.  
Then setting up the search is as simple as using keywords with “or” 
conditions attached; common words are “act,” “ceiling,” and “hard 
lid.”  Set up the MEPFS clashes, and use the results dimming and 
highlighting tools to identify the issues.

PROJECT TEAMS ISSUE RESOLUTION

After issues have been identified, the project team should meet to-
gether and review the issues.  During this meeting, it is key that each 
trade is present to review the issues and help come up with pos-
sible solutions.  During this time, it is important that the team is 
trained on the measurement tool.  Navisworks Freedom 2012 allows 
the use of the measuring tool in the model.  A common use of this 
tool during these meetings is to find the elevation of an object.  The 
problem is that the base of an object, such as the bottom of duct 
work, is shown on the plans referenced to the nearest finished floor.  
In Navisworks, the object is based upon the location in 3D space.  
This means that the ductwork previously mentioned might have the 
bottom of the duct at 30’ according to the measuring tool.  To over-
come this, simply use the point-to-point tool.  Click the bottom of 
the duct and the top of the finished floor.  In the delta section of this 
tool, the z column reveals the actual height of the duct.

Figure 2: Newport Beach Civic Center & Park fire steel issue.
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Figure 3: Measuring tools

Using the measuring tool, the team should assess whether there is an 
alternative method of installing the item.  If no other routing can be 
taken, the issue must be taken to the design team.  At this point, the 
project team should assign responsibility.  To document this prop-
erly, you can use the tag tool in the Review tab of the ribbon.  This 
tag is searchable and can easily be tracked and referenced.

THE DESIGN TEAM

Once an issue has been identified by the BIM Coordinator and 
reviewed by the project team, it may require the attention of the 

design team.  These issues vary in terms of their impact on the 
project.  Some issues are small, such as a relocation of a fixture, but 
others are large, such as the changing of steel configurations and 
ceiling heights.

If an issue is large and requires a significant design change, it is im-
portant that the project team has all of the information assembled 
before the review begins.  This helps the design team understand 
the severity of the issue.  To do this, the project team should create 
all the viewpoints necessary ahead of time to view the issue and all 
of its impacts.  Viewpoints can save hidden object overrides, as well 
as color overrides, if you change the global option settings.  Change 
them by clicking the application button, expanding the interface, 
and clicking viewpoint defaults.  With these powerful tools, you 
can save special viewpoints tailored to the issues you wish to cover 
with the project team.

During the review with the design team, many solutions will be dis-
cussed amongst participants.  It is helpful to have the construction docu-
ments available to review as the model portrays the offending issue.

On the Newport Beach Civic Center & Park project, a few large 
issues came to light while coordinating the project.  Karolina Kac-
zmarczyk with BCJ, the project’s architect, describes the value that 
BIM has added to the project. “Our team has greatly valued our 
experience with BIM on the Newport Beach Civic Center & Park 
project. On a project this large and complex, it is extremely chal-
lenging to discover every conflict throughout the design process. 
Meeting regularly with the construction team and MEP trades 

while using the BIM platform 
to resolve issues has enabled 
the team to work with greater 
coordination, reducing the 
number of change orders. BIM 
has brought clarity to the pro-
cess, and the team is confident 
that the end result will meet 
the clients expectations, if not 
exceed them. 

“Being able to seamlessly coor-
dinate with all trades concur-
rently allows us to reiterate and 
remind the project team about 
the design intent. As a result, 
this has proven that the team 
is now finding better solutions 
for moving a pipe or rerouting 
a duct before asking to move a 
wall or lower a ceiling. We rec-
ognize that catching potential 
problems early on has not only 
improved the construction pro-
cess, but has also strengthened 
our relationships with our cli-
ents and project team. When 
everyone shares a vision it can 
only lead to a strong design and 
an intelligent building.”

2012

Figure 4: Team vision

http://www.augi.com


	 	 	 www.augiworld.com						21November	2011

Autodesk	Navisworks p
rod

u
ct focu

s 

IMPLEMENTATION OF CHANGES

For coordination to have any lasting effect, each team must be 
trained on changes.  The common method is for the project team 
to submit an RFI and await a response from the architect for how 
to proceed.  Training must occur in the BIM coordination envi-
ronment, so each party understands its responsibilities.

Any change directed by an RFI must be made to the model by 
the parties involved.  This means if there is a ceiling change, for 
example, it is the architect’s responsibility to ensure that the ar-
chitectural model is updated.  Likewise, if any other discipline is 
changed it is that discipline’s responsibility to update their model.  
These updates are important to discover how the change will im-
pact the rest of the project.

Once the models are updated, the project coordinator must un-
derstand how to rerun the clashes and ensure that the issue was 
resolved.  This involves more than simply clicking the rerun button 
in clash detection.  A model audit must become a standard. One 
of the first checks to be made is to know whether or not the larger 
RFIs have been written.  If the workflow of tagging issues has been 
followed, a simple search with the search tool will reveal all of the 
RFIs that have been tagged in the model.  

To search for all RFIs, simply click the search comments tool 
from the Review tab of the ribbon.  In the search field, type in a 
search string.  You can use wild card characters to enhance your 
searching capabilities—such as *RFI*, for example.  This will 
generate a quick report used to see if the correct party has sub-
mitted a required RFI.

Figure 5: RFI search

The next audit on the model is to see if the offending geometry was 
corrected.  This is done by the BIM Coordinator who reruns the 
clash detective and reviews the results.

Because coordination is an iterative process the model will take 
time to become fully coordinated.  Figure 6 is a change shown in 
the Newport Beach Civic Center & Park project.  There was an 
issue regarding the location of the plumbing utility lines around 
numerous electrical duct banks.  This issue involved the plumb-

ing subcontractor (Pan Pacific), the electrical subcontractor 
(Rosendin Electric), the Architect (BCJ), and the civil engineer 
(ARUP).  All of these parties had to come together to review 
solutions to not only meet code, but also to ensure that the fu-
ture owners of the building could properly maintain the utilities.  
In the end, the transition between the start of coordination was 
made as shown below.

Figure 6: New scope and coordination

HANDLING NEW SCOPE

During the course of an active coordination, new scope often 
will be added to a trade.  The issue arises when new scope is 
added to an already coordinated area.  How does the team 
handle the new scope and continue to finish coordination on 
the new areas?

When situations like these arise it is important that the project 
team and design team has the training required to deal with these 
situations.  Wherever the new scope was added, the affected par-
ties must make the necessary changes the same as they would in 
a RFI environment.  The difference is, when new scope is added, 
clashes will be rerun.  Any new issues must be identified. Where 
new issues exist, they need to be documented as new issues and be 
clouded on any existing signed-off documents.  The issues must 
then be fully re-coordinated.

Michael N. Smith is a BIM Man-
ager for C.W. Driver, a large general 
contractor and construction man-
ager headquartered in Southern 
California. The firm is highly regarded 
throughout the design and construc-
tion industry for the implementation 
of BIM innovations on each project 
and for creating customized software 
plug-ins to increase the efficiency of the 
latest software releases.  Michael is 
also a guest author and technical edi-
tor of Mastering Navisworks 2012.  
He can be reached at msmith@cw-
driver.com, or at 909.945.1919.
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Ed u c a t i o n 
and Training 
is a topic I’ve 

heard a lot of instruc-
tors talk about. I’ve sat 
through entire seminars 

dedicated to explaining the need and 
importance of the topic. They share how 
companies fail without it, and with it, how 
users, managers, and owners all benefit and 
grow from the experience. 

Well I’m going to take this opportunity to skip all that 
fluff, and go further, beyond that to the next level …you 
know…to the real world. Where users are WAY too busy, 
owners are trying to save every penny possible, and change re-
quires dragging full grown adults kicking and screaming into the 
next generation. I’ve discovered many ways of getting this education 
and training accomplished without breaking the bank, becoming the 
most hated person in the office, or losing your mind in the process. 
Let’s get started… and see if we can’t keep our sanity.

➲

CAD
Management
10 Ways
to
Train

by:	Brian	Andresen
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CHANGE DRIVES TRAINING: I.T. NEVER 
STOPS

It is easily understood that anyone over the last 20 years who has 
used a computer or bought any hardware, software, or electron-
ics knows that in the technology department things change fast. 
Improvements, updates, and upgrades are available at least every 
three months and the only way to keep up is to stay educated and 
informed. This is why I consider training for myself and my com-
pany to be the highest priority as a CAD/BIM manager. This is 
the key to staying up to date, ahead of the curve, and not falling 
behind—not only for a company, but on an individual level, too. 
Everyone, regardless of age, background, and goals, should want to 
excel in what they do for their career, so this falls into one of those 
“use it or lose it” categories. If you enjoy what you do, you should 
enjoy learning more and staying ahead…so how?

Everyone knows about the typical training scenario: A dark, iso-
lated room, phones off, instructor going on for eight hours, usually 
multiple days, and by the end your brain is mush. You’ve retained 
about half of it, and will be all over Google, AUGI, and other fo-
rums just trying to get your project done. Yes, I know, I’ve been 
there and done that, and when I was asked to provide “training” for 
WLC Architects, I immediately jumped into “how can I do this 
differently? How can I be out of the box, using fresh concepts to 
keep the users interested, and not blow the budget?” 

Over the course of three years, I came up with 10 things I recom-
mend every CAD/BIM manager do to answer these questions and 
take his/her office to the next level.

1. PROVIDE FLEXIBLE OPTIONS

I know I said this is the standard method and I wasn’t going there, 
but hear me out. I took the usual three-day courses, dropped the 
filler, and reduced it to five half-day sessions. By doing this, users 
don’t spend an entire work day getting drilled with new content, 
while wondering what emails, phone calls, or meetings they are 
missing. On top of that, it allows busy users to spend half the day 
on the training, while getting their work done the other half. Us-
ers who do have the entire day available can spend the first half in 
class, and the second on their own getting accustomed to the soft-
ware or going back over anything they missed the first time. Either 
way, users love the flexibility and being given the opportunity to 
get training done without losing an entire day in the process. 

After a few sessions of that, I found a way to take that a step fur-
ther and break it down even more. I created multiple 1- to 1.5-
hour sessions to allow for brown bag lunches. This was an op-
tion for the users who couldn’t even spare half days, or those who 
missed a specific section or wanted to cover it again. I even started 
offering Saturday courses, which got a limited response, but the 
point is there are many benefits to offering multiple training op-
tions, even if it is the exact same material, just done different ways. 
Again, architects and project managers are usually very busy and 
they appreciate these options. They see that you’re trying to work 
with them, and will usually help to make it work out.

2. SUPPORT OPTIONS: BEING FLEXIBLE 
HELPS

Obviously support is needed at all times, but the ways to go about 
offering support is a whole other story, and are not so black and 
white. Just like training, offering options to architects and proj-
ect managers can go a long way when trying to support specific 
problems, areas, projects, or users. I began offering three different 
options: On-call, an hour a day, and a week at a time, depending 
on the circumstance. Some users need you next to them the en-
tire time, ugh… some need a dedicated time slot to focus and get 
through it and others just want to know they can call on you at any 
time (obviously, not at 3:00 AM, but you get the point).

 Being flexible helps. It may not be the best-case scenario for your 
own schedule, and dealing with 100-plus users can get chaotic, but 
overall, by opening up the support options and showing them you 
are doing your best to dedicate time toward their needs makes all 
the difference in the world. Besides, it also allows your schedule to 
be a little more predictable. By setting up specific times and dates, 
it allows you to be ready for support in a more organized approach.

3. TEAM-FOCUSED COMMUNICATION

The Team Focus Group concept was started about two years ago 
when I began to notice three distinct problems beginning to form. 
The first was a pattern where I would help a user with a project, 
then move on to someone or something else, and later find out the 
user never came back to me, or couldn’t handle it alone, or sim-
ply let it go to finish something else and the project was behind 
schedule. This is not good! The second pattern was that I com-
mitted time to a new project, only to then find out there were two 
other new projects that needed my attention in other offices. This 
happened more times that I would have liked and it was simply 
because I was not forcing myself to be more involved. Third, there 
were multiple times the principals would ask me specific questions 
about company-wide status, or recommendations, and I would 
not know; I would first need to research. Again, because I was not 
more involved with the entire, overall company. 

The solution for all three was my creation of a TFG system (Team 
Focus Group). This allows me and my staff to dedicate one solid 
week toward a group (or team) of users to work on projects, coordi-
nate workflow, standards, implementation, or anything else CAD/
BIM management related. We obviously allow for emergencies or 
other deadline-oriented events to come about, but more or less we 
stick with that specific group for that specific week. From there 
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each week we spend with a new group until the cycle starts over 
again. This allows (forces) me to fully understand what is going on 
companywide while also making sure no project goes unnoticed or 
falls behind.

4. TEMPLATES THAT GET THE JOB DONE

Templates are one of those things everyone talks about, so I will 
spend the least amount of time on it. Obviously there are compa-
ny standards, templates, family content, workflow… all that good 
stuff. But one thing I noticed is the need to make the template in-
clude what is needed to get the job done. The result is you will most 
likely not have rogue power users creating whatever content they 
want. IF you have a solid template AND family content available, 
it is much easier to choose from that than to create anything else. 
So anytime I hear of someone creating something or not following 
the standards here at my office, it’s usually not because someone 
wants to be difficult, but because I have not set it up ahead of time 
or made it available for them to use. Simple, yes, but this problem 
occurs almost everywhere!

5. RECURRING SEMINARS

Lunch seminars are nothing new, but take the opportunity to of-
fer users the chance to learn a new set of tips and tricks, or cover a 
workflow process, or dive into an issue you’ve seen multiple people 
encounter. You could even cover a small section of the training you 
feel is important—anything you can present or discuss to help us-
ers feel more comfortable with the software and processes involved 
is perfect. These are probably the single biggest time eater since 
you could spend a few days preparing for a single-hour presenta-
tion, but in return I have had great success with these. Even if you 
skip the presentation and offer a simple Q&A session or ask users 
to bring their project to discuss an issue, I can promise you they 
aren’t the only ones with that problem. I have discovered that of-
fering these seminars monthly is ideal. Every other week is possible 
if you have someone dedicated to preparing these seminars, but 
realistically, one a month is best for you and the students.

6. CENTRALIZE THE RESOURCES 

This is a fairly new thing I began doing and I wish it was the first 
thing I did. Offering users a place to turn to, when you’re not avail-
able, is vital when trying to support multiple users, with multiple 
offices, and a limited support team. All you have to do is create a 
centralized database, and simply start collecting anything you find 
online, anything you’ve discovered, questions you’ve been asked, 
tips and tricks you’ve learned over the years, and so on. 

Take all of these and create a simple template form that displays 
the question, solution, and give it a category, along with search-
able key words, or metadata. This is easy to do, takes minutes, 
and you won’t believe the amount of information you can end up 
with. These are things you can refer to, and allow users to search 
themselves if you are out of the office or busy doing something 
else. Users enjoy it because they are able to ask and get the an-
swer immediately, regardless of what you or the support team is 
doing. They can also get answers if they are stuck on a deadline 
at 2:00 AM. Conferences you have to attend become much less 
problematic, and you find yourself not having to answer the same 

question 20 times. It’s a total win, win, win—for you, the end 
user, and the company. This requires some IT setup, but once 
that’s done, you are set.

7. TIP OF THE WEEK

Once you’re providing multiple training opportunities, support 
options, and lunch seminars, it becomes clear to everyone in-
volved that users are getting large chunks of great information. 
But what about the ones who already know it? Or the ones that 
already understand the major concepts, but have yet to get into 
specific, detailed parts of the software, or processes involved? 
This is where CTW (CAD Tip of the Week) comes in.

These are simple, straightforward emails sent to the entire 
firm giving tips and tricks, workarounds, shortcuts, and any-
thing that helps efficiency, progress, and solidifying users’ un-
derstanding of the software or hardware. I also have found 
one a week is of perfect. Once a month and people don’t look 
for it; trying to get more than one a week is intense. Also, note 
these do CTWs don’t need to be life-changing information—
a simple new keyboard shortcut will suffice—just get it out 
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there! I also quickly learned that putting the information into 
a PDF document made most users happy, since trying to keep 
track of emails became an annoyance. This is also one of those 
things that can automatically be added to the CRD for a re-
cord of past CTWs.

8. VIDEO RECORDINGS

A little over a year ago I learned of a new process for getting 
information to users easily and efficiently by using video re-
cordings. I thought it would be expensive, time consuming, and 
more work than it would be worth to offer this more advanced 
form of CAD/BIM support. Well I have to tell you I was sur-
prised to learn it’s none of those things. I started using Jing, a 
TechSmith product that is free and easy to use, to create quick, 
five-minute (or less) videos. I did a test run between a PDF 
and a recorded CTW and found it took 20 minutes to create 
screen captures, type out the text, mark them up, and create the 
final PDF, while only 30 seconds was spent recording the same 
process live. Obviously you might mess up and redo it once or 
twice…but you’re still saving 18 minutes easy! Once you get a 
few of these going, if you wanted to take it a step further you 
could use Camtasia or any other video recording software and 
add a simple stock intro and outro to add some customization 
and professionalism and save these for future viewing. Users 
found these much more enjoyable, informative, and explanatory 
versus the standard PDF version.

9. SOCIAL MEDIA OUTLETS

Social media was something I always ignored, thinking it was 
only good for kids and people with nothing to do…boy was I 
wrong! Twitter, Facebook, You Tube, LinkedIn, and Meetup are 
what I would consider the top five “Need-to-be-on” websites. 

All of these give you exposure, information to be shared and 
gathered at a rate nobody can keep up with, but it’s good to 
try. There is some amazing stuff out there and I highly recom-
mend it for any level user. I know teachers using Twitter just to 
get their students class assignments, companies doing Facebook 
and LinkedIn searches for resources, and more users looking 
to Meetup, You Tube, and other sites to get information, seek 
out resources, and gather information themselves. Use these to 
your fullest advantage! Share what you feel comfortable sharing 
and whether it’s for yourself, or your firm, these will signifi-
cantly help your exposure, especially in the AEC industry.

10. LOCAL USER GROUPS

Last, but certainly not least, are local user groups. These are the 
core of what allows users to come together and learn the latest and 
greatest their software has to offer. I have three in my area alone 
and while I am the VP of one, I run the other and enjoy it big time! 
Everyone always asks me, “Why share your secrets?” The answer 
is simple: if you have 30 members and everyone shares one tip or 
trick they learned over the past month, then yes, technically you 
just gave away one secret, but in that same meeting you will have 
gained 29 new tips or tricks! 

User group involvement is a great way to network, learn more 
about the software, and sometimes even see what the public can’t, 
like when Autodesk comes in the show off the latest software and 
things from the Autodesk Labs. Join one today, or start one your-
self. You will be amazed at what gets accomplished at those meet-
ings. You can find more information on the AUGI.com website. 
Also encourage users at your company to join. It can only help 
everyone involved.

CONTACT FOR MORE…

So there they are! With these 10 ways to train users without the 
same old boring, all-day training courses, you can get more infor-
mation taught, with less kicking and dragging needed. The owners 
are happy you didn’t cause projects to slow, users to complain, and 
production can continue to excel and improve. I have always en-
joyed out of the box thinking and hopefully you do to. 

These options offer not only the ability to work with the users’ 
schedules, needs, and wants, but they see your efforts, your at-
tempts to make them better at what they do. Obviously you will 
never please everyone at the office, but these concepts provide the 
best ways I have found to get the most bang for your buck. I en-
courage anyone who is interested in these concepts and would like 
to know more, to please contact me and I would be more than 
happy to take time to go into more detail and offer examples of 
each one. I appreciate the opportunity to share my ideas with you, 
as I, in turn, continue to learn more from all of you. Cheers!

Brian Andresen is the Director of 
CAD Systems with WLC Architects 
Inc. in Rancho Cucamonga, Califor-
nia, and has over 10 years of experience 
working with Revit. Brian is the cur-
rent President of two local Autodesk 
User Group Chapters, South Coast Re-
vit User Group (SCRUG), and BIM 
User Group Inland Empire (BUGie), 
which meet once a month to discuss all 
the new and upcoming Revit and BIM 
information available. 
Contact Info:
bandresen@wlcarchitects.com 
www.twitter.com/CADBIMManager  
www.facebook.com/CADBIMManager 
www.youtube.com/user/BIMUserGroup  
www.meetup.com/scrug-oc 
www.meetup.com/bug-ie
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PROBLEM:

Have you ever tried using assemblies in a li-
brary within Autodesk® Vault, then either 
gave up or put up with the annoying, per-

sistent saves thrown up by Autodesk Inventor®? You 
know how it is—you finish working on an assembly and hit save, 
but when you close the document it asks if you want to save. This 
is usually followed by your mumbled profanities about how stupid 
Inventor is.

Prior to implementing Vault, the persistent saves were always 
something that annoyed me, but I could never work out where 
they came from.

Along came Vault. So I set about updating all of our libraries 
and standardized all the components. They were then loaded 
into Vault and released. It was around this time I discovered we 
couldn’t check in any drawing or assembly that used an assembly 
residing in a Vault library. The Vault add-in requires that every 
referenced document is fully saved before it will check anything in. 

Figure 1: Any files with changes pending are highlighted with an asterisk next to it 
in the Vault Browser.

If you proceed to try and check in Assembly2.iam you will get the 
following message:

Figure 2: The Vault check-in “dependent files must be saved” warning.

Selecting ‘Yes’ will then result in the following dead-end message:

Figure 3: Unsuccessful check-in.

➲

Navigating The 
Library Assembly 
Minefield

by:	Scott	Moyse
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Side note: it would be nice if the Vault programmers provided a list 
of the problem files, since it turns into quite a task trying to find the 
troublesome file(s) in a large assembly.

There is a workaround to get the assembly or drawing checked in, 
but it only works if the file already resides in Vault and that’s not 
the point of this post; nor does this fix the problem.

Thanks to the guys who contribute to the Cracking The Vault 
blog, I found these two posts:

Changes have been made to some assembly components

Why does my inventor assembly always need saving…

However, once I read the four suggestions at the end of the second 
post I was disappointed, specifically with points 1 and 2. 

Figure 4: Taken from ‘Cracking The Vault’ Blog post.

It’s imperative that we use assemblies and iAssemblies in our li-
braries and we also have to use a new project file for each new con-
tract we setup in Vault. Neither of these posts gave me a solution, 
but they did allow me to understand the problem. Fortunately 
my path crossed with Madhanagopal Thiruvenkatachalam, from 
Autodesk Singapore. I showed him the problem and he promptly 
showed me a workaround to use with Assemblies, but we both 
were stumped when it came to iAssemblies.

Figure 5: Use Rebuild All prior to generating members.

The second potential cause for seemingly odd saves by Inventor is 
a little understood bug with iParts and iAssemblies. This requires 
the Rebuild All command to be used once an iFactory has been 
modified, but prior to the members being regenerated.

Forgetting to use the ‘Rebuild All’ command prior to regenerating 
can result in Inventor thinking there haven’t been any changes to 
the members when clearly there has been, so don’t forget to use it. 
I learnt this via a few threads on the Autodesk Discussion Forums, 
so a quick thank you to all the contributors of that resource.

Note: This is an Inventor problem, not a Vault issue. As a result, it’s advisable 
the following techniques are used whether you use Autodesk Vault or not.

SOLUTIONS:

By their nature, library paths can’t be part of the workspace of any 
given project. Since library paths are read-only, then one commonly 
used solution to create, modify, and administer library components is 
to create a ‘Library’ project file with its workspace pointing at the li-
brary folder path defined in your normal everyday projects. You could, 
of course, switch to the Default project, which out of the box doesn’t 
have a workspace defined, but this will likely cause problems as well. 
As a result, creating ‘library’ projects is a bad idea that will ultimately 
cause you problems when it comes to Assemblies and iAssemblies or 
any parts containing links (derived parts, iParts, and so on).

To be clear, throughout this tutorial I am referring to Project file 
defined Libraries as opposed to a Vault Library Folder linked to 
via the project file. So far as Vault is concerned, the library folders 
referred to by the project file are the same as any other. I don’t use 
Vault Library Folders for reasons I will explain later on.

LIBRARY ASSEMBLIES

Library Assemblies are simple compared to iAssemblies. Start by 
setting up your library assembly and its associated components 
(sub-assemblies or parts) within your normal workspace. You 
could set up a temp folder for this if you want. Then:

1. Move (don’t copy) all of the *.ipt files to the appropriate library 
location using Windows Explorer, because it is faster than sav-
ing them individually using Inventor.

2. Make sure the assemblies can’t find its child components in the 
workspace and will instead resolve the links to their new loca-
tion in the library.

Note: You are taking advantage of an Inventor behavioral trait here. 
If Inventor can’t find a file in the project’s workspace, it will then auto-
matically search the other locations defined in the project file, starting 
with the libraries.

3. Now open up the sub-assemblies (if there are any), and save 
them into the library location using the Save As command.

4. Open the Parent Assembly and once again use Save As to save 
it into the library.

5. Finally, delete the newly redundant assembly files in the workspace.

If you need to retrospectively edit any part files contained in the li-
brary, open them up, save them to your workspace, make the chang-
es, then save them back to the library, overwriting the original. 

Figure 6: Save into Library Location warning.

http://www.augiworld.com
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Note: A word of warning. When carrying out form, fit and function 
changes to library components, you should consider how they are used by 
Parent files (e.g., modifying a face that has been used to constrain the com-
ponent to another in an assembly could result in that Constraint failing). 

If any of these steps aren’t clear, then hopefully this video screen 
capture will clarify the process.

LIBRARY IASSEMBLIES

The iAssembly could be made up of iParts and standard parts or 
standard parts and another iAssembly etc. There are a number of 
variations you could create from very simple to complex. For the 
sake of this tutorial I’m keeping it simple by using an iAssembly 
made up of one iPart and one standard part, they will take the 
form of a cabinet concealed hinge and hinge mount. The hinge it-
self is always the same, but you can clip on different size mounts 
depending on the configuration of the cabinet door relative to the 
cabinet side.

1. Start by creating the factories for all your iParts in your project 
workspace.

2. Once you have your factory setup exactly how you want it, use 
the ‘Rebuild All’ command to ensure that all of the factories 
configuration and properties have been written to the table 
members.

3. Save the factory into the correct library location and delete the 
workspace copy.

4. Open the library copy and generate the members. This will 
‘publish’ the iPart members into a subfolder of the library loca-
tion you chose when saving the factory.

Figure 7: Generate iAssembly members.

Once your iPart members have been generated you can build 
your iAssembly factory. In my case I have placed the hinge from 
my library first, since I want that to be grounded, then I have con-
strained the hinge mounting plate to the hinge.

1. Notice I stated above that I placed the iPart hinge mount from 
the library, so the file path within the iAssembly factory is a 

Library path and not a workspace path. Make sure you do the 
same thing no matter how complex your iAssembly is.

2. Create your iAssembly table for the factory as you nor-
mally would.

3. Save the factory into your project workspace.

4. Now you have the iAssembly factory set up and fully config-
ured. Use the ‘Rebuild All’ command again.

5. Save it into the correct library location, remembering to delete 
the workspace copy.

6. Open the Library copy and generate the iAssembly members. 
Once again, this will ‘publish’ the members into a subfolder 
within the iAssembly library path.

You now have a library iAssembly and a series of members that are 
stable and contain the correct library paths instead of workspace paths.

CHECKING IASSEMBLIES INTO VAULT

1. Create a new assembly and place each version/member avail-
able via the iAssembly Factory into it. This ensures every mem-
ber of each referenced iAssembly and iPart is a part of the 
newly created assembly.

2. Switch over to the Vault browser, highlight all of the files ex-
cept the newly created assembly, and check them into Vault.

Figure 8: Placing all the variations for check-in.

This approach ensures that every required file and its respective 
relationship is checked into Vault, as opposed to opening them 
up and checking them in individually. You can use Task Schedul-
er to check in the parent folder, especially if you have just created 
a complex series of iParts and iAssemblies. However, depending 
on the spread of components across the library subfolders, there 
are times when it’s more convenient to check them in using the 
method I have just described. I have created a video to demon-
strate this here.

You will then need to carry out any of the normal steps you use 
for your Library parts in Vault. For example, I will make sure 
they have been categorised correctly, are compliant, and then I 
release them. 

http://www.augi.com
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At this point the versions on your local workspace would differ 
from those in Vault, so deleting or overwriting your local copies 
with the released Vault versions would be a good idea.

Figure 9: Changing the lifecycle state.

MODIFYING VAULTED LIBRARY IASSEMBLIES 
AND IPARTS

Whether you need to modify an iAssembly or an iPart, the process 
is the same, although depending on the change you may have to 
modify both at the same time.

If you need to, change the state to Work In Progress to gain ‘modify’ 
access then do so. Check out the factory and its members.

A technique I use to ensure all members are regenerated is to 
modify a property in the factory.  This ensures a change is pushed 
through to all the members. Adding a new member to the table 
would also require the following steps to successfully publish it 
and update the other members.

1. Save out the factory from the library to the workspace.

2. Make the modifications, then Rebuild All.

3. Save it back to the library, overwriting the existing copy.

4. Delete the workspace copy.

5. Delete the Old Versions folder.

6. Regenerate the members from the factory.

Figure 10: Deleting the members’ Old Versions folder.

I delete the Old Versions folder (if it exists) in the members’ 
folder, so you can make sure each member has had a new 
version created when they are regenerated from the factory. 
Sometimes, for whatever reason, not all of the members are 
regenerated; this can cause problems later.

There is one very important thing to remember with iAssem-
bly and iPart members: Never delete the members to force 
them into being regenerated. They have a unique identifier, 
and any dependent file referencing them will throw an error 
saying the located version of the file is different. Inventor will 
give you the option of using the new file; however, it breaks 
any existing constraints you have used. Whereas regenerating 
members over the top of old ones only modifies the existing 
file so it retains the unique identifier. As a result, dependent 
files update perfectly (assuming there hasn’t been any depen-
dent geometry removed in the iPart).

Finally, check the factory and its regenerated or new members 
back into Vault and release them again if necessary.

I have created a video showing this process, since it can be a 
handful until you have done it a few times. 

CONCLUSION

Ultimately this is a Pig of a process. In future releases, I would 
like to see improvements in managing assemblies, particularly 
iAssemblies with respect to libraries.

In addition it would be nice if there was a slick way of check-
ing the iComponent Factories and their members into Vault. 
It seems the intricate parent and child relationships with 
iComponents complicate the process. I didn’t realise how 
complicated it was until Vault showed me the relationships 
via its ‘Uses’ tab.

The videos and more information about using libraries with 
Vault have been posted onto the Design & Motion website. 
You can browse to the specific page by using this address:

http://designandmotion.net/autodesk/mfg-pages/inventor/
inventor-vault-library-videos/

I hope this has been a useful tutorial. I follow these steps ev-
ery time and so far I have a reliable dataset in my library that 
I can update if needed.

Scott Moyse is the Design Manager for 
SMI Group, a Super Yacht Interiors 
company in New Zealand. His back-
ground is in Motorsport Engineering 
and CNC programming. Scott has 
been using various Autodesk software 
for 9 years, most recently he has been 
implementing Vault Pro. He can be 
reached using Twitter @scottmoyse 
and scott_moyse1@hotmail.com
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I’ve had a pretty interesting career. I’m one of the 
lucky Autodesk product users that has seen both 
sides of the fence, having worked over 26 years in 

both the architecture and engineering services industry, 
and in the Autodesk reseller channel. And I was also 
lucky enough to spend a few years as a training manager 

while I was in the channel, and serve on the Autodesk ATC advisory 
board, where I worked with other training managers to help develop the 
best methods for delivering Autodesk software training. There are a few 
things I’ve learned about training technical users that might interest you. 

In the mid-80s the move to CAD was just getting started, with many 
design firms still entrenched in the draftsperson/designer mentality. 
Learning CAD also encompassed learning how to use the PC, so the 
curve was fairly steep. Business owners were already reeling over the 
cost of purchasing and implementing CAD systems (anyone remem-
ber the $5,000 286 computers?), and increasing the burden was the 
cost of training the draftsperson on how to use the software. Adding 
in Windows, 3D modeling software applications, then BIM…and the 
industry was progressing faster than anyone could imagine.

And therein lies the problem: how users were trained wasn’t keep-
ing up with the technology. For years, the idea was to buy the CAD 
person a book and let ‘em learn on the job. But as the programs 
became more sophisticated and complicated, a book wouldn’t be 
enough. The engineering draftsperson had to evolve into the engi-
neering designer—someone who was not necessarily carrying a 
four-year degree or a professional registration, but at least had a 
technical degree or more “field” experience than many of the higher 
paid professionals.

So here’s what I’ve learned. In my current position, I’m responsible 
for the implementation of BIM and 3D modeling applications, fo-
cusing on MEP and process engineering aspects of the firm. This 
entails quite a bit more than buying a book and reading it back to 
the users. You’ve got to have a plan, so here are some of my tips to 
help you train the new generation of technical users.

Set an outline for training. This encompasses the key elements of 
how, what, and when. The “how” is the expected delivery method 
of training you’ll use. The “what” is the goal of the training—what 
level of detail the users can be expected to produce once their 
training is complete. The “when” is the timeline, which is critical. 
Gaps between training and projects can have a major impact on a 
user’s ability to be successful.

1. Let’s talk about the “how” first. Some firms still think they 
can train one user and then have that user train everyone 
else. No offense, but with today’s technical user, that flow 
won’t work. And not everyone can be an instructor: if the 
instructor doesn’t understand the design process, then the 
tools they’re training on may not be relevant to the task. 
One currently popular method of training delivery is to 
have the users watch training videos. Others bring in in-
structors to work with a team, but once the instructor 
leaves, the users are typically on their own. The reality of 
today’s user is that it takes a combination of all three, and 
then some. We currently start with group training, so that 
all users see the same approach and tools. This is followed 
by over-the-shoulder mentoring when the user is actively 
working on a project. The last piece we include is online, 

➲

Training the
Technical MEP User

By:		David	Butts
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self-paced training, where specialists produce documents 
and videos about more complex and specific tasks.

One of the guys who taught me about training was Matt 
Murphy, a well-known author and instructor who I was 
lucky to meet several years ago. In our training, Matt 
talked about the different levels of users and how they 
learned. He started with traditional, old-school users, 
who learned well from written, step-by-step guidelines. 
Matt also referred to baby boomers, like me, who relate 
through stories and “this is how I did it” training. And 
he led the discussion to the current Generation X and Y 
users, who were born with computers, phones, email, and 
more, and who adept well with shorter, focused sessions.

Matt’s point was that no one method worked for all us-
ers. Some users respond better to instructor-led training, 
while others do better with short, “point and shoot” direc-
tions. In your firm, you need to assess what you have, then 
tailor the training to your staff.

2.       Now for the “What” part, which is where most compa-
nies get into trouble. They don’t define the expectation 
and goals of the training, so they have no way to measure 
the results. When I was working on the ATC Advisory 
Board, my part was to help the group understand what 
elements of the software needed to be covered and in 
what context. It’s interesting that most users use only a 

fraction of a CAD package’s features. When “features and 
benefits” training is the method you’re using, then you’re 
not focusing on tools the user will actually be applying 
to the related design process. Since most people can only 
absorb so much information in a day (given all of the dis-
tractions of today’s society), using what we called “show 
up and throw up’ training doesn’t help.

The best method is to look at your design steps and tailor 
the training to focus on the tools you are definitely go-
ing to use. In our case, we weren’t expecting our users to 
start by knowing how everything in Revit MEP was sup-
posed to work. We wanted to focus strictly on the model-
ing and construction document sets. Connecting HVAC 
elements to defined systems in our first projects wasn’t as 
critical as defining electrical circuits, so we didn’t require 
the HVAC system aspect on the first project. We did 
work to train users on how to define electrical systems as 
there would a higher gain on ROI by leveraging the panel 
schedules in the model, so we focused our efforts in train-
ing in those areas.

The following is an example of a spreadsheet that includes 
the outline of each area in which the user is expected to 
be proficient, which can be tied to our learning manage-
ment system. As users pass a proficiency section, they’re 
scored on it, and this record is part of their evaluation. 

Note that in this section, the training tasks are associated with a daily design process, so we can see their progress toward goals.

http://www.augiworld.com
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In each case, we set what the expectation was going to 
be for the user at the end of the project: were they able 
to accomplish the task and did it have a positive impact 
on the job? And you have to have the expectation of 
failure. Not everyone is going to be able to apply what 
they’ve been taught, so have a plan for continued train-
ing, mentoring, and support. We also developed tech-
nical user evaluations based on the project they were 
working on—not as much for deciding whether or not 
we’re going to retain a user, but to help them understand 
what’s expected of them and how 
to meet the goals of the training 
on future projects.

An area where companies typi-
cally fail is the “When” section. 
When I first started working in 
the reseller channel, we had a 
calendar on the web that pub-
lished when all of our classes 
were, and we expected people 
just to sign up and take a class. 
Early on, we didn’t focus on 
what happened when the user walks out of the class. 
I hit 51 this year (and I rarely can remember where I 
just laid down my glasses). With most users, retention 
times are very short, especially when you’re talking 
about today’s more complex BIM applications. We’ve 

noticed drop-off rates starting as soon as the next 
day. When users wait two weeks or longer, we expect 
them to have retained 50 percent or less of what they 
learned in an instructor-led class. Give it more time, 
and the rate drops even more dramatically.

We’re all creatures of habit—we get into tasks that we do 
often, and we work best when we repeat the same steps 
over and over again. It’s painful for most users (especial-
ly older ones like me who are more set in our ways) to 

move out of that comfort zone to 
learn something new. There’s also 
the “what if I fail” fear factor, the 
fear that I’ll be replaced by some-
one younger, better looking, and 
smarter, that keeps us from tak-
ing the steps to train ourselves.

Tailor your training schedules to 
work like this: start by deliver-
ing instructor-led training at the 
start of a job they’ll be working 
on, right at the early schematic 
design phase (or at whatever 

phase you’ll be deploying the software). Make sure the 
class includes specific references and examples for the 
project because training out of context is just as bad as 
training poorly timed. 

We’re all creatures of 
habit—we get into tasks 
that we do often, and 
we work best when we 
repeat the same steps 
over and over again. [   ]

http://www.augi.com
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Once the training is complete, schedule follow-up ses-
sions to occur soon after the users start into the project. 
This is individual training, not group training. At this 
stage you’ll be able to see what the users were able to 
retain, and help them focus on the specific tools they’ll 
be using at that point in time. It’s also important that all 
follow-up training includes tasks on a project. Context 
is critical at this stage, as users are applying what they’ve 
learned. I also use this time to evaluate how I’ve done. 
Did I show them the task in the right way, did they com-
prehend my explanation, and are they able to complete 
the task if I use a different approach? If any segment of 
training is going to make or break a project, this is it.

Keep the mentoring going throughout the users’ first 
project. Most users take one to two projects to “know” 
the tools; once they get to three or more, they start to 
“own” the tool, which is where they can complete the task 
without thinking about it too much.

The old way of using the “shotgun blast” for training simply doesn’t 
work anymore. Training has been, and always will be, an ongoing 
process and expense. It’s cyclical, and evolves as your technical us-
ers evolve. It’s also important to understand that the technical us-
ers in today’s design firm aren’t going to just need software train-
ing—they will also need design training, so these items should 
occur hand-in-hand. Today’s BIM software demands it. 

The only failures we see in design firms aren’t going to be with the 
users, but with the business leaders and owners as well. One of my 
former bosses at CADRE, Donnie Holmes, had a quote I always 
remembered: “It’s better to train a user and have them leave, than 
not train them and have them stay.” The only way to break out of 
your current workflow and methods, and become more efficient, is 
to invest in the technical users with a quality plan and make sure 
they are up to the task of carrying your design process into the next 
generation.

David Butts is a BIM Analyst for 
the MEP team at Gannett Flem-
ing. David’s expertise is based on 
over 25 years of architectural and 
MEP engineering design and CAD 
management experience. He is an 
Autodesk Architectural Desktop Cer-
tified Expert, AutoCAD/Revit MEP 
Implementation Certified Expert and 
a Revit Architecture 2011 Certified 
Professional. David enjoys teaching at 
Autodesk University and blogging for 
The MEP CAD Engineer at http://
mep-cad.blogspot.com/
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Fad or fiction, Building Information Model-
ing (BIM) and Autodesk® Revit® Structure 
are here to stay, despite the naysaying. This 

article uncovers the critical path of Revit utilization 
and identifies key strategies, pitfalls, and methods to 
maximize Revit Structure use.  

If you spent a great deal of money on a high-performance car 
would you keep it in the garage or would you open up the hood, 
kick the tires, and take it out for some extreme racing to see how 
the car handles?  After a good run you may then decide that the 
engine needs a few tweaks or the steering may be a little stiff and 
needs adjustment.

So what does this have to do with Revit Structure and why did you 
decide to read this article?  Many people believe that the greatest 
cost of implementing BIM is the software; this may very well be 
the case if you have hundreds of licenses to worry about. Actu-
ally, the largest cost of implementing the software is you, the user.  
Somewhere between the downtime it takes to learn, adapt, and 
use the software and the unproductive moments spent looking for 
answers and unforeseen changes that wreak havoc on your previ-
ous well-oiled machine, you begin to question your investment.  I 
have heard many an argument about the economy and not being 
able to afford training, yet I haven’t seen one business person who 
can show me how that math adds up.

There are many who argue, “Why use Revit? Why not stay with 
flat CAD?”  I would argue that if you plan to use Revit the same 
way you use CAD, then you should save your money and stay in 
CAD.  If you actually want to utilize Revit and the BIM process 
and strategies you must change your current design paradigm.  
Some call this hybrid thinking, others call it parametric thinking.  
If you have read Randy Deutsch’s book, BIM & Integrated Design, 
you may call it integrated thinking.  Either way you look at it, at 
first you’re going to love Revit, hate Revit, suck at it, and eventually 
hold some software salesperson accountable for either your success 
or failure.

SYMPTOMS OF BIM / REVIT MELTDOWN

I know we have all heard the horror stories, “So and so used Re-
vit and it has ruined their business” and other such claims that it 
doesn’t work.   How is it that there are thousands globally mak-
ing it work and competing at a high level?  Did Autodesk pay off 
all these customers?  (I actually had a customer once claim this.)  
After a few years working for an Autodesk reseller I found a few 
common themes.  Among the major themes, either a lack of train-
ing or self-teaching were the most common.  Other areas were lack 
of creating metrics, over/under-modeling, and unrealistic expecta-
tions.  These techniques may have worked in the past, so why don’t 
they work now with Revit?

➲
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The “blind leading the blind” mentality for training your co-
workers was adopted from the CAD world and worked fairly 
well.  There were very few teachers of the software and most of the 
learning was through the “self-taught” method.   When CAD was 
introduced and adopted we utilized the same methods for drawing 
as we did drawing by hand on the board.  Although there was an 
increase in productivity this new method of CAD didn’t change 
the way we designed.   

CHANGING EDUCATION PARADIGMS

Many firms caught up in over/under-modeling were not trained 
sufficiently on the family editor and/or were trying to run while 
they still had no legs.  At last year’s Autodesk University De-
sign Technology Managers Conference, my GURU brief hit a 
chord and was awarded top honors.  [http://www.therevitcoach.
com/2011/01/design-technology-managers-conference.html].  
Many of the major points shared were critical insights on technol-
ogy utilization and business strategic planning.   One point, “do 
not bite off more than you can chew” can be seen as a metaphor.  If 
you were forced to eat a 12- course meal in 30 minutes, would you 
enjoy it or would you get sick?  We didn’t utilize CAD overnight, 
so why should we expect to use Revit the same way?  

Create and outline a crawl, walk, run strategy for each software  
tool and tactic you want to deploy.  Keep in mind, you will prob-
ably not be very good at using or understanding Revit at first and 
you will need to rely on an expert until you and your team are 
actually any good.  This doesn’t just include the tools, but also 
the process. I call this nexus of talents and synergy collaborative 
consulting.  At CAD Training Online, our Virtual Instructor-Led 
training is adaptable to many companies needs and provides “just 
in time” training, creating a great value for when you really need it.  

CHANGING PROCESS PARADIGMS

In 2009 Carl Bass, Autodesk CEO, talked about being in the 
“Technology Sweet Spot” where we have just overcome the im-
possible and impracticality of technology use and where we enter 
into the realm of the possible.  This spot is at the critical transition 
where it is beginning to be expected and then eventually required.  
BIM and many Revit tools are currently in this technology sweet 
spot.  As Autodesk expands the use of the Revit API we will see 
more BIM uses extend into construction and manufacturing.

In flat CAD we spent the majority of our time managing the 
changes we made between design phases.  This was partially at-

tributable to the technology, but also to the means of using CAD 
technology.

  

Figure 1

Revit was created to be a change management engine (Revit = 
Revise+it).   As changes happen in the model these changes were 
fed back to the different views and details throughout the draw-
ing.  Some objects could maintain association to others and further 
improve the feedback process of design and drafting.  This began 
to enhance our ability to provide initial analysis of a project with-
out going to additional tools and rebuilding another model.  Most 
firms that claim that BIM/Revit didn’t work for them only re-
placed Revit with CAD without changing their processes, enhanc-
ing their delivery, or changing deliverables.  I often hear, “I want my 
drawings to look exactly the same as they did before!” Huh?  We all 
know the definition of insanity: “Doing the same thing, expecting 
different results.”

Imagine if we could use that time to provide integrated analysis, 
validation, and alternatives?     

Figure 2: Design + Analysis

We don’t need to imagine it—the technology actually enables us to 
do it!  We can begin to get educated on these strategies, learn how 
to properly use the technical tools, and create a business tactic to 
accomplish them.  

CHANGING EDUCATION PARADIGMS

We wouldn’t allow a doctor to begin using a new state-of-the-art 
piece of equipment unless he had worked many hours in simulated 
practice and had been certified by the equipment manufacturer to 
operate it, would we?  Autodesk and its resellers and Authorized 
Training Centers have had to change their business paradigms to 
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hire industry-experienced people and to train them both techni-
cally and theoretically on how the software is intended to be used 
and via best workflow practices.   

CAD Training Online prides itself on having industry expertise; 
all of our consultants and educators are from industry and many 
are still in industry, which allows their teaching to have context 
and relevance.  

Effective deployment approach is:

Figure 3

ASSESSMENT 

Since BIM is not “one size fits all,” it is appropriate to understand 
a company’s assets.  Most effective consultants will not preach to 
their clients, but to optimize their time will use Covey’s principle 
to “Seek first to understand” before requesting to be “understood.”  
Providing a proper blend of talents, business objectives, strategies, 
and current deliverables will assist in outlining changes that will 
be required and decide when best to implement them (i.e., when, 
what, and how) so as not to disrupt the business. 

Figure 4

In order to have synergy between teams, talents, and technology  
we must understand how to appropriately leverage and integrate 
them for most effective use.  It is important to understand cur-
rent documentation standards, custom applications, and consul-

tant workflow.  Whether you are a structural/mechanical consul-
tant or an architect, you must assess how you will integrate with 
your consultants. 

PLAN 

Outlining a critical path and proposed strategies will be essential.  
You must set a big picture of what you want to accomplish, reveal 
obstacles and opportunities that will be best used with the tech-
nology. Drawing from Covey’s principle of self-mastery by “begin-
ning with the end in mind,” a good plan will outline everything 
you hope or intend to accomplish by using BIM and will be bro-
ken down into essential phases and steps to complete.  These steps 
should follow the SMART method: Specific, Measurable, Attain-
able, Realistic, and Timed.   

This begins by defining who needs to be trained, in what phase, 
and to what level.  Outline what level of detail we will model;  
only an experienced Revit consultant will know how to keep a 
good balance of modeling effort for each phase of implementa-
tion. Outline which legacy content will be converted and what 
will become reference material.  Outline BIM strategic use and 
company goals.  This is usually called an Implementation road-
map.  This should also include hardware and software require-
ments, pilot project(s) selection, contract delivery model, and 
critical dates and milestones. 

For Phase III / IV implementation, or if you are planning to 
deliver an IPD (Integrated Project Delivery) contract model 
or submit digital BIM documents, you need to begin thinking 
about using the AIA E202 BIM Protocol documents includ-
ing the modeling matrix, or know about the AGC Consensus 
Docs BIM Addendum.  AIA E202 defines milestones, autho-
rized uses, and who is accountable for modeling these items.  
Understanding modeling LODs (Levels of Development) and 
MEAs (Model Element Authors) and the intended model 
purposes should be predefined for most efficient project ex-
ecution.  See modeling accountability later on in this article.  
As CAD Training Online’s Senior BIM Consultant, I coach 
many of my clients through use, integration, and understand-
ing of risk.

SOLVE 

Nobody becomes an expert overnight. This phase, typically re-
ferred to as implementation, should be broken up into multiple 
phases (crawl, walk, run, sprint).   This involves learning the funda-
mentals, assigning implementation tasks such as content develop-
ment, initial template setup, and setting up a simple project.  I have 
had success with many large clients implementing large projects 
for the first phase, but would not recommend it unless you have 
time built into the project to overcome the learning and the ef-
ficiency curve and will be willing to invest in outside consultant 
content development.

When learning to crawl, it is expected there will be issues (and lots 
of whining).   Like a baby, you must effectively crawl before you 
can walk.  This is where most firms/users have challenges.  They 
further compound the problem by moving on to the next phase 
before confirming that they are successful at walking.  

2010-2012
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EVALUATE

After each phase of implementation there should be a wrap up 
meeting to confirm our established implementation metrics.  
Evaluate if the specific goals were accomplished.  What lessons 
were learned?  What things should we avoid in the future?  Es-
tablish best practices! The most important item is to confirm the 
success of the implementation and/or project deliverables.  Don’t 
expect to have improved productivity at this stage, although I 
have seen this occasionally from very committed teams.  These 
are usually our repeat customers.

BEYOND 2D CONSTRUCTION DRAWINGS

There are many beginning strategies to engage when exploring the 
first implementation of BIM/Revit in your office.  A structural en-
gineering firm’s use and needs of Revit will be entirely different 
than that of architects or engineers.  You may have one architect 
who uses Revit and the remaining few are still in flat CAD.  How 
do you best deal with this? 

WORKING WITH ARCHITECTS

When collaborating with architects using flat CAD, good luck!  
All kidding aside, you will still have an advantage when using 
Revit, but will be required to model some of the architect’s data.  
When collaborating with architects working in Revit, this is where 
the fun begins.

Okay, I’m being a bit sarcastic, but having a sense of humor is pre-
requisite of working in design, right? I have learned much about 
how bad some architects’ models are through my consulting with 
engineers, both structural and mechanical/electrical. Many of 
them have set bad modeling habits already, not just because they 
taught themselves from a book, but because they have not yet be-
gan working with a consultant. Occasionally I run into some ar-
chitects who have worked with different consultants and still have 
bad models because their consulting engineers are afraid to point 
out their mistakes to them.

Isn’t this lack of communication contrary to the goals of integrat-
ed project delivery?  Shared model, shared risk, 
shared reward.  Because more eyes are looking at 
the model, we uncover many mistakes earlier and 
are able to correct these mistakes.  This helps all 
team members reduce risk and create better coor-
dinated drawings.

MODELING ACCOUNTABILITY

The first step involves coming to terms with 
the tools.  If our architect uses Revit profile 
edits on walls it will be very difficult to use 
copy/monitor walls effectively as profiles are 
removed.  Defining who models what element 
is not only important, but reduces risk.  It also 
involves how we work with an architect’s model 
in our structural model and also in how they 
use our model in theirs.  Having an optimal 
strategy and communication plan is critical, 
even with BIM. 

A good rule of thumb is this: walls, columns, floors, roofs, etc. that 
are under the ownership/accountability of the structural engineer 
are maintained in the structural model for edits and additions. 

Figure 6: Wall sharing strategy 

Architects should draw their wall finishes separate from their 
structure and join @ openings.  Their structural walls will have a 
PHA (placeholder approach) designation to be used in filters to 
turn off when used in sheeted views.

In working views the architect’s walls will be on for joining and 
editing purposes (see Figure 6). As the structural engineer adds 
rebar, clip angles, and other structure this will be the wall shown 
in the architect’s view to the architect’s standards.  This does two 
things. First, it makes it easier to simulate finishes in construction,  
and second, it allows differentiation of the structure and architec-
tural model elements.

2010-2012

Figure 7
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As the structural engineer you own the walls as the MEA (Model 
Element Author) and will show the walls you are accountable for 
in your printed models.  Coordination views will be created to 
help coordinate openings and alignment of walls, openings, and 
location; however, these are just the placeholder walls the architect 
places initially in their drawing.  Your model (structure only) will 
replace their walls.

Figure 8

Coordination Plans showing architecture in grayscale and 
structural in black with metal studs shown in dashed red.  
Not structural (bearing or shear), but a wall not used in 
analysis.  These walls can be filtered and shown as struc-
tural without having analytical lines used for analysis (RST 
2012 new feature).  These new plans can provide enhanced 

communication without com-
plicated “layering” schemes or 
duplication of effort.  

SECTIONS, DETAILS, 
AND 3D VIEWS

Traditional construction draw-
ings for structural engineers con-
sist of many “standard” details.  
Having been a drafter and detailer 
in a structural consulting firm I 
can tell you this is only standard 
on prototypical buildings.  Most 
of what are considered “standard 
buildings” are standard compo-
nents found in our model ele-
ments except that each area of a 
building is a little different with 
different rebar size and configura-
tion or steel connections.  As each 
building has different challenges 
and details we can use Revit’s dy-
namic detailing capabilities to tell 
a better story.  Wall sections and 
details are derived directly from 
the model (see Figure 9). With 
the correct amount of detailing we 
can create details that are not only 

coordinated, but also communicated effectively.  Although there 
will still be many standard structural details, you can take ad-
vantage of Revit’s 3D section views to illustrate big picture items 

2010-2012

Figure 9
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and then dial into greater detail with individual details.  Utilizing 
Revit to enhance communication will reduce RFIs and also can 
unify your drawings and help orient people to the project.

MODELING COMPLEX ROOF GEOMETRY

Modeling complex forms is a fascinating topic and has been 
greatly enhanced since Revit 2010.  Whether you are cre-
ating a conceptual mass or surface NURB (Non-Uniform 
Rational B-spline) you can create many free-form shapes.   
These shapes may not impress many of the Maya, 3ds Max 
Design, or Rhino users out there, but the automation  with 
panalization tools and adaptive components has greatly en-
hanced the capacity to rationalize form and then drive form 
to custom automation. 

Much of the focus of my last AUGI|AEC Edge Cover article,  
Summer 2010 12 Tips for Efficient Conceptual Massing  [http://
www.augi.com/images/uploads/aec_edge/AAE2010Sum-lr.pdf 
] was about efficient form creation.  Although there is much that 
can be learned about form creation, how can structural engineers 
utilize these tools?

Structural engineers can use the massing forms to creating 
complex roof and ceiling structures.  The first step is to cre-
ate a NURB form.  To do this, create an in place mass family.  
Lay down some points and then provide a different z elevation 
for each of these points.  This will allow you to  create a spline 
through points.  After making some coordinate changes, select 
the points through which you want to make a spline and select 
Spline Through Points (see Figure 10).

Figure 10: Spline Through Points

If you want to edit this shape in the future and don’t want the 
surface to envelop the points, make the model spline a refer-
ence line.  To make these splines a surface, select all of the 
splines (model or reference) in order and select Make Form.  
This should create a NURB surface.  Once you have created a 
NURB surface you can begin to create beams and trusses as-
sociated to this form (see Figure 11).

See more on this topic at Autodesk University 2011— 
“SE5489-L Tips & Tricks to model Complex Roof shapes: 
From Revit Architecture to Revit Structure”—or contact me 
for further information.

SUMMARY

Your firm’s success with Revit Structure is going to hinge on 
many factors.  You ability to plan, educate, implement and re-
view are critical to the successful integration of Revit Struc-
ture.  Please take advantage of those who have been there be-
fore you.  There is no reason to reinvent what has already been 
vetted by others.  Please let us know when you need our help 
in tackling these challenges.

Jeremiah Bowles is Senior BIM Con-
sultant at CAD Training Online, 
Autodesk Revit Structure SME and 
Adjunct Professor at ITT Tech.  He 
has been in the AEC industry since 
1992 with a diverse portfolio of expe-
rience.  As an early adopter of Revit 
and BIM technologies he has been able 
to leverage his real world experience 
to create contextual and applicable 
learning.  He is an innovator in CAD 
& BIM use and is on the forefront of 
extending BIM utilization into con-
struction beyond the current methods.  
Jeremiah holds a B.A. in Business and 
is currently attaining a B.S. / M.S. in 
Construction Management at Pitts-
burg State University in Pittsburg, KS. 
You can follow Jeremiah on twitter @
therevitcoach or email him at jeremiah.
bowles@cadtrainingonline.com.

2010-2012

Figure 11: Beams and Trusses on NURB forms
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HEADS UP!
Updates,	Service	Packs	and	Top	Known	Issues		
obtained	from	product	pages	at	Autodesk.com
AUTOCAD/ACA/AMEP

(2011-Aug-03) Understanding 
Previous Version support for 
Autodesk Point products

(2011-Aug-03) Understanding 
Previous Version support for 
Autodesk Suite products

(2011-Aug-09) Understanding 
Cascade Licensing for Autodesk 
Products

(2011-Aug-12) Building Design 
Suite Premium/Ultimate 2012 
doesn’t license AutoCAD 2012

(2011-Aug-16) How is 
AutoCAD for Mac different from 
AutoCAD?

(2011-Aug-16) System Require-
ments for AutoCAD for Mac

(2011-Aug-16) Support for 
AutoCAD and AutoCAD LT on 
Apple computers

(2011-Aug-26) AutoCAD Plant 
3D 2012 Object Enablers

(2011-Aug-30) AutoCAD 
Architecture 2012 & AutoCAD 
MEP 2012 Localization Hotfix: 
Corner Windows

by:	William	Troeak

http://www.augi.com
http://www.augi.com
http://goo.gl/yq73P
http://goo.gl/EcwkS
http://goo.gl/1ATNX
http://goo.gl/Hz6Vt
http://goo.gl/STKxr
http://goo.gl/fWpno
http://goo.gl/q2irP
http://goo.gl/YqYoG
http://goo.gl/W8tqh
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(2011-Aug-31) Citrix Installation 
and User Configuration for 
AutoCAD Plant 3D and 
AutoCAD P&ID

REVIT ARCHITECTURE/MEP/
STRUCTURE

(2011-Aug-10) Revit 2011 or 
2012 products crash when 
attempting to replace material 
render appearance

AUTODESK INVENTOR/
FUSION/SIMULATION/ALIAS

(2011-Aug-31) Autodesk In-
ventor 2012 Service Pack 1

(2011-Sept-01) LiveUpdate fails 
to apply service pack on Inventor 
2012 or Inventor LT 2012

(2011-Sept-01) Error 1402 
installing the SP1 for Inventor 
2012 on XP 32 bit machine

FUSION

(2011-Aug-18) Autodesk In-
ventor Fusion Technology 2012 
Service Pack 1

(2011-Sept-01) Autodesk In-
ventor Publisher 2012 Service 
Pack 2

SIMULATION

(2011-Aug-02) Error Message – 
Connection and Communication 
Errors

(2011-Aug-02) Autodesk 
Simulation CFD 2012 DVD 
Insert

(2011-Aug-08) Motion: Total 
Torque appears to lag behind 
Hydraulic Torque in an Angular 
Motion Simulation

(2011-Aug-08) Error Message – 
Errors when launching from Pro/
Engineer or CATIA v5

(2011-Aug-08) Mesh – Analysis 
Types that cannot be Continued 
from a Saved Iteration after a Re-
Mesh

(2011-Aug-08) Messing Error – 
Model or Geometric Query 
Failure

(2011-Aug-08) Heat Transfer: 
Transient heat transfer converges 
to a different temperature field 
than steady-state

(2011-Aug-08) Error Message – 
Dissimilar Contacting Fluids 
Detected

(2011-Aug-12) Error Message – 
Unable to write Signal File

(2011-Aug-15) Resolving un-
expected flow near distributed 
resistance regions

(2011-Aug-15) Alternative 
Meshing Strategy when 
Transferring Results to FEA

(2011-Aug-15) Log and Output 
Files for Troubleshooting

(2011-Aug-17) Turbulence terms 
change during thermal-only stage 
of de-coupled simulation

(2011-Aug-17) Reducing local-
ized velocity flow instability

ALIAS

(2011-Aug-02) Alias 2012 SP1

3DS MAX/MAYA/SHOWCASE

(2011-Aug-12) Composite 2012 
Hotfix

(2011-Aug-22) Hotfix – Discrepancy 
and high density tessellation noticed 
using Showcase 2012 with 
imported JT Models

MULTIPLE AUTODESK 
PRODUCTS

(2011-Aug-01) 2012: FLEXnet 
feature codes for Autodesk 
products

(2011-Aug-01) 2012: FLEXnet 
feature codes for Autodesk 
products

(2011-Aug-19) How to remove all 
Autodesk products from a 
Windows system

(2011-Aug-29) Service Pack 2 for 
Factory Design Suite 2012

W i l l i a m 
Troeak is an 
Architectural 
Technical Spe-
cialist for U.S. 
CAD with 
over 10 years 
of experience in 

the architectural industry. Prior to joining 
U.S. CAD, William worked as a drafter, 
job captain and BIM Manager for various 
Architectural firms where he worked on 
institutional, commercial and residential 
projects. In addition, William is a Revit 
Architecture instructor at Long Beach 
City College and an Autodesk Certified 
Professional in Revit Architecture and 
AutoCAD. He regularly conducts semi-
nars on the use of Autodesk technology for 
Architecture and sustainable design and 
provides implementation, customization, 
training, and technical support services to 
AEC design professionals.

http://www.augiworld.com
http://goo.gl/JS67u
http://goo.gl/itAzJ
http://goo.gl/MCvP1
http://goo.gl/4I4hG
http://goo.gl/0QAXo
http://goo.gl/BVk6g
http://goo.gl/7cJkW
http://goo.gl/lkOLq
http://goo.gl/HOh66
http://goo.gl/0jihE
http://goo.gl/KSxyB
http://goo.gl/DphwG
http://goo.gl/Fpb2p
http://goo.gl/BxHt0
http://goo.gl/qPbhp
http://goo.gl/FtU0l
http://goo.gl/UbJ8j
http://goo.gl/70M0W
http://goo.gl/2Gs4H
http://goo.gl/zczIv
http://goo.gl/vsc1P
http://goo.gl/ULvZ0
http://goo.gl/K2qfO
http://goo.gl/Aze2n
http://goo.gl/hjwFa
http://goo.gl/IfI2x
http://goo.gl/IEjZ1
http://goo.gl/xAFDY


42	 www.augi.com	 	 	 											 November	2011

Autodesk	Insider					

What is your role at Autodesk®, Katie?

I am a Product Support Specialist and the Revit 
Technical Lead for the Americas.  As a Support 
Specialist I do my best to help end users and 

channel partners troubleshoot and resolve problems 
they may be having with Revit, via phone, email, or forum commu-
nications. I also actively post with Harlan Brumm, Chris Aquino, 
and Ryan Duell on our Support blog, the Revit Clinic. As a Tech-
nical Lead (TL) I help other specialists, try to identify training 
opportunities, and work with our Global Lead and the TLs from 
Europe and Asia to make sure that all of our teams are in sync.

How long have you been with Autodesk and doing 
this? Any other roles?

I’ve been with Autodesk since 2005. I’ve been a Support Specialist 
since I started (though the role is constantly evolving), and have 
been the Americas Revit Technical Lead for about 6 months.

Tell us a little about your background and how you 
came to be doing what you do now.

Though the path wasn’t a straight line, when I look back I think 
two of the basic things that I have always loved that led me here 
are math and art. I went back and forth for a while trying to decide 
whether I wanted to pursue Architecture or Engineering and ulti-

➲
mately ended up with a degree in Civil Engineering (emphasizing 
in Structural Engineering) from the University of New Hamp-
shire. I had a few Civil internships in college, and after graduating I 
went to an Architecture firm in California. A year later, when per-
sonal reasons were getting me ready to move back home to New 
England, I got a call from Autodesk. I started out in the Manches-
ter, New Hampshire, office, but moved to Charleston, South Caro-
lina, and have been telecommuting for the last five years.

I started on the AEC team primarily supporting AutoCAD Archi-
tecture (or Architectural Desktop, as it was then). But as the user 
base for Revit Structure started growing, I jumped on the oppor-
tunity to take the lead supporting it—and I’ve been working with 
Revit since. I still handle most of the support for Revit Structure, 
but I do a lot of Revit Architecture as well. Being a part of the Revit 
team is perfect for me since I get to work with both disciplines.

What does a typical day look like at your desk?

Every day is different, but I’ll do my best to give a bit of a recap. 
First, the commute is tough—so much traffic on the way to the 
kitchen for coffee. :) Seriously though, I’m a morning person, so 
I find working from home I actually start earlier than I need to; 
I’m usually browsing emails by 7:30. I spend the first 30 minutes 
or so catching up on messages and setting up my To-Do list (I am 
a list-checker). That’s probably the only thing I do that’s routine 
every day. 

by:	David	Mills

13 Questions with Katie Langan,
Product Support Specialist
Architecture, Engineering,
and Construction

http://www.augi.com
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always thinking of new ways to do so, but it’s important for us to 
be able to do our best helping customers.

How many co-workers are on your team and how 
do you share the work?

There are seven of us on the Revit Support Team in the Americas. 
We all come from different backgrounds and have varying levels of 
experience, which I think makes us pretty well rounded as a group. 
We all share the primary duties of troubleshooting Revit issues, 
but we participate in different projects based on our experience 
and interests. As the Revit Technical Lead in the Americas I also 
work closely with the other leads in Europe and Asia, and with our 
Global lead.

Do you or your team get in-
volved in planning for future 
releases of the software?

We’re not directly involved in the actual 
planning stage for future releases, but we 
do our best to advocate the voice of the 
customer based on the cases we work 
on. We also try to make users aware of 
our Product Feedback site, which sends 
their comments directly to our Product 
Development group. There are lots of 
opportunities and ways for customers to 
express their opinions and help shape the 
future releases, and part of what we do is 
make sure users know about them.

Do you get to do any planning 
for Autodesk University or oth-
er events?

No, I’m not really involved in plan-
ning for Autodesk University. I actually 
haven’t attended yet, partially due to my 
aversion to flying (spoiler alert, see #13). 
I am planning to submit a class next year 

though, because it’s such a great opportunity to get out there and 
meet our users. There are so many people out there doing amazing 
things with our software.

I recently got back from Manchester, where we held our Gunsling-
er event, which is where we bring in some of the beta users to have 
them test the beginnings of the next release and provide feedback. 
It was a great event to be part of, and it’s valuable to hear the us-
ers’ thoughts on the proposed functionality and how it will impact 
their workflows. 

Do you check out the activity of other forums 
like ours at AUGI? How much time do you get 
to do external research apart from responding to 
users directly?

Once a week our Global Revit TL, Harlan Brumm, organizes a 
call with each of the Revit TLs from the Americas, Europe, and 
Asia. We get together to talk about the kinds of issues we’re seeing 
in our regions of the world, and Harlan fills us in on important in-
formation from our QA, Development, and Product Management 
groups. My job is to take that information and make sure that I 
deliver it back to the Americas Revit team, which I do by getting 
the team together to lead a “Tech Talk.”

Depending on the day, each person on the Revit team will get as-
signed a block of hours where we log into the phone system, ready 
to take calls from end users and channel partners. One member 
of our team monitors incoming web cases and assigns them to us 
throughout the day to work on. We also split up and each take 
a day where we go in and participate in the Autodesk Discus-
sion Groups. Depending on how much else is going on, I try to 
jot down ideas or write a post for 
the Revit Clinic. As the Americas 
Revit TL, I also do case consulta-
tions with team members who have 
questions or are having trouble with 
any technical issues they’re working 
on. Though the team may be geo-
graphically diverse, we’re interacting 
all day and engage in a lot of video 
conferencing. There also are a num-
ber of other side projects I work on, 
like reviewing and updating Tech-
nical Solutions for our Knowledge 
Base, updating our internal Revit 
Support Wiki, and working with 
the TLs to determine case trends 
and possible training opportunities. 

I have to make myself stop work-
ing around 5:00 to 6:00 and close 
off the office. It can be hard to stop 
working when you’re at home, but 
over the last five years I have real-
ized that it’s important to do my 
best to separate work time from 
the rest of the day. When I’m done 
I usually start cooking dinner and 
wait for my husband to get home. When it’s nice out we might sit 
out on our front porch rockers with a glass of wine, take our dogs 
down to the County Park, or just relax and play some Xbox. 

What kind of challenges do you and those you work 
with face? 

Communication is always a challenge. To be effective as a team 
in helping customers with their technical problems, we have to 
make sure we’re all on the same page and working together. We’re 
pinging and emailing each other all day, and as I mentioned ear-
lier, video conferencing is a big part of our communication as 
well. We manage an internal site with training references, work-
flow suggestions, issue trends, and support tools so we can have 
a place to share material with each other. It definitely takes effort 
to try to make sure everyone has the same information and we’re 

http://www.augi.com
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I do—AUGI is a terrific resource and has such a great community 
of users. Even when we’re working in the Autodesk forums, often 
times we’ll provide links to AUGI threads, because there’s a lot of 
valuable information to share. There are also many blogs I try to 
follow. Revit has such a passionate and active user base, and there 
is so much great information out there.

What sort of things do you do for distraction, hob-
bies, travel?

I’m fortunate enough to be married to my best friend, so my hus-
band and I do practically everything together. We watch a lot of 
documentaries and I love to read. As a kid I always loved doing 
math problems. When I was little, my dad used to get up in the 
morning and write a problem on our chalkboard for me to work 
on. My husband and I still do that with the white board in my of-
fice. We’re constantly learning and asking questions, and evolving 
our lifestyles to try to support the things we believe in and the 
people we want to be. We often joke about what we call our ‘hip-
pie tendencies.’ We love doing projects around the house—there 
always seems to be something we want to design and build. We 
mountain bike, kayak in the creeks, and boulder at a climbing gym 
nearby. We like spending time with our pets and with family. We’re 
thrilled that the heat and humidity of summer is over, and love to 
spend fall weekends watching football and enjoying pumpkin beer.

What was the last book you read? 

I’m actually in the process of returning to some of the American 
classics. I had a long train ride last weekend and read The Great 
Gatsby, The Catcher in the Rye, and To Kill a Mockingbird.

If money were no issue, where would you go on 
vacation?

I’d love to go to Greece. I have so much family there in small vil-
lages that I would love to meet and to get a chance to experience 
their way of life. 

What would we be most surprised to know 
about you?

I go very out of my way to avoid flying. I just got back from a 26-
hour train ride from New Hampshire rather than taking a flight. 
I know it’s inevitable that I’ll have to get on a plane again at some 
point (how else will I get to Greece?), but I do my best to avoid it 
when I can. Plus, I enjoy the scenery of taking the slow route.

Authorised Developer

Toll Free: 1.866.260.2514
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We will explore some of the options avail-
able to develop a comprehensive knowl-
edge of Autodesk® 3ds Max.  This can 

lead to recognized certification to train others and 
disseminate knowledge on a professional level.

One ongoing challenge to the digital artist is staying current with 
new software versions. Fortunately, there are several communities 
online and resources in print that contain excellent training infor-
mation. There are many groups online geared specifically to each 
field where 3ds Max is used, including media & entertainment, 
film, AEC, and gaming.

The 2012 version of 3ds Max adds more tools and dramatically 
improves the user experience with improved view port rendering. 
Updated cat tools, slate material editor, and phys-x systems along 
with new real-time rendering engines make this version well worth 
it.  I’ve been 3ds max user for many years and I was happy to find 
a richer tool set than ever before in Max 2012.  Cat still need some 
work, though. This opens the door to development of the next 
version with more capabilities that support better integration and 
interoperability of software combined with a greater ability to ex-
ploit the hardware.

Figure 1: Real time view port shading. Excellent for pre-viz animations.

Recent hardware developments, especially in graphics cards and 
GPUs in partnership with NVIDIA, enable Max 2012 to take ad-
vantage of real-time view port effects, including shadows, ambient 
occlusion, and lighting. This tool is invaluable when creating pre-
viz animations. The “realistic” setting for making previews is much 
faster than rendering and results in a more realistic look than in 
past versions.

Although 3ds Max user communities grow every day, the techno-
logical innovations are enough in front of training that it becomes 
essential to further develop the field of training and education for 
professionals and future professionals. Years ago the learning pro-
cess was different from the one today because your first step was to 
buy a three-part manual and dig in. With the web at the ready, it’s 
faster and easier to answer how-to questions, as well as see what’s 
being done by other artists around the world in near real time. 
That being said, there are so many levels of complexity in 3D soft-
ware that the web may not always address some of the finer points.

Figure 2: Education and Certification

EDUCATION AND CERTIFICATION

Autodesk has been developing various forms of training and in-
struction by establishing clear guidelines for what it considers the 
certification of skills and highlighting direct channels to schools 
and universities. It becomes necessary to know and understand 
the advantages of a high-level certification, which can complete the 
cycle of knowledge quickly and effectively, especially in preparation 
for new software releases.

Autodesk is committed to a project of education and helps stu-
dents and teachers get up to speed with specific technologies in the 
field of computer graphics, both 2D and 3D. 

As Max users, we can choose to belong to many educational com-
munities including the Autodesk Students Community, http://
students.autodesk.com. ASC enables students and teachers to 
download free software with a lifespan of up to 36 months, time 
enough to learn how to use these applications

Figure 3: Autodesk ATC

➲
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The Learning 
Curve
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Another Autodesk resource comes from ATCs (Autodesk Autho-
rized Training Centers) available in all countries where Autodesk 
operates. It provides direct instruction from Autodesk Approved 
Instructors. For more information visit: http://usa.autodesk.com/ 
and look under the Support tab.

If you are interested in Associate and Professional certifications 
Autodesk can help there, too. Exams take place during Autodesk 
University in Las Vegas. Visit http://au.autodesk.com or http://
autodesk.starttest.com for more information.

Figure 4: Certified Instructor

For certification as a Professional Trainer, Autodesk has designed 
the PCI (Professional Certified Trainers) system. This is one of 
the fundamental solutions for education and training sectors.

The PCI training system is designed to give trainers involved in 
Media & Entertainment the proper education platform, specific to 
the field. There is a three-day workshop to become an Autodesk 
Certified Instructor. The workshop is a real opportunity for the 
trainer to increase his or her knowledge, meet other professionals, 
and trade information in a friendly and professional atmosphere. 
This certification is essential for those who work in media and en-
tertainment. For more information, visit http://pic.autodesk.com.

The ability to share information and know-how is the key to suc-
cess, helping to create better products and keeping users and com-
panies competitive. For more information: http://usa.autodesk.
com/education/.

In-depth training helps the software development process as well.  The 
markets that develop digital content are booming and are in need of 
professionals with advanced skills and an excellent understanding of 
production workflow, especially for the digital animation industry. All 
vertical markets such as film, broadcasting, video games, architecture, 
and others are experiencing a true multimedia revolution. 

Figure 5: Autodesk User Group International (AUGI)

AUGI, Autodesk User Group International (http://www.augi.
com) places an emphasis on training and education with programs 
such as AUGI CAD Camp, a one-day training event, and sup-
port through the AUGI Forums. While AUGI historically has 
been strong in the AEC industry, it has been growing in the En-
tertainment industry as well. The Media and Entertainment in-
dustry grows exponentially every day and welcomes new AUGI 

members, who meet virtually in their own forum. This community 
works hard to develop new initiatives that can help all users of Au-
todesk products. It’s also nice that AUGI membership is free. Visit 
www.augi.com.

Figure 6: The AREA

AREA is a community created by Autodesk for the AEC field. 
Its purpose is to bring together all creative professionals who use 
software such as 3ds Max, Maya, Mudbox, and editing software 
for digital content.

In this community you can find professionals ready to share infor-
mation and solutions. The site, at http://area.autodesk.com/, has 
a welcoming atmosphere where you can see remarkable achieve-
ments in visualization. Registration for the AREA is free; visit 
http://area.autodesk.com.

Whatever your choice—whether you take a course or participate 
in a community—know that there is a vast amount of information 
available to everyone. 

Dario Passariello is head of 3D and 
training at Digital 3D srl, Palermo, 
Italy, where he lives and works. Since 
1999, he has been a trainer in 3D spe-
cial effects, compositing and rendering 
using Autodesk 3ds Max, mental 
ray, Combustion, and Cleaner. He 
is also a trainer at Associazione Na-
tionale Famiglie Emigrati (ANFE) 
Regional Sicily for courses funded by 
the European Social Fund (ESF). As 
an Autodesk Certified Instructor and 
Autodesk 3ds Max Master, and in 
addition to teaching techniques with 
mental ray and iray, Dario also teaches 
high dynamic range imaging (HDRI), 
modeling techniques, organic Sub-D, 
character studio, physX, particle flow, 
texturing/unwrap, animation control-
lers, video editing and compositing, 
2D design, database,  and authoring. 
He began working with 3D Studio 
(DOS) in 1992 and his passion for 
3D graphics started with watching the 
special effects in Disney’s Tron, Rid-
ley Scott’s Blade Runner, and video 
clips from Money for Nothing. His 
experience also includes 3D CG for 
medical, forensic and military multi-
media productions in Italy. He is also 
studying 3D visualization systems for 
the Internet (viewpoint) and real time 
for multimedia authoring.

http://www.augiworld.com
http://usa.autodesk.com/
http://autodesk.starttest.com
http://autodesk.starttest.com
http://pic.autodesk.com
http://usa.autodesk.com/education/
http://usa.autodesk.com/education/
http://www.augi.com
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http://www.augi.com
http://area.autodesk.com/
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OVERVIEW

In a parametric drawing, you can add constraints 
to geometry to ensure your design conforms to 
specified requirements.  Parametric drawing can be 
defined as a technology that is used for designing 

with constraints.  Constraints are defined as restrictions and as-
sociations that are applied to 2D geometry.  There are two types of 
constraints:  geometric and dimensional.  Geometric constraints 
are used to control the relationships of objects in respect to each 
other.  Dimensional constraints are used to control the distance, 
angle, radius and length values of objects.  

A blue cursor icon will always display when you move your cur-
sor over an object that has constraints applied to it.  Constraints 
provide a way to enforce requirements when looking at different 
designs or when making changes in the design phase of a project.  
With constraints you can:

• include formulas and equations within dimensional con-
straints

• maintain design requirements and specifications by constrain-
ing the geometry within a drawing

• instantly apply multiple geometric constraints to objects

• change the value of a variable to make design changes quickly.

2012																																																											by:	Melinda	Heavrin

➲

Understanding
Parametric 

Constraints
It is important to note that you should first apply geometric con-
straints to determine the shape of a design and then apply dimen-
sional constraints to determine the size of objects in a design.

Parametric constraints have a dedicated ribbon tab that groups the 
tools and their visibility controls in a logical arrangement.  The 
Parametric Manager palette allows tabular editing of names, val-
ues, and formulas once dimensional parameters are applied.  This 
palette can be launched from the ribbon. (See Figure 1)

Now that we have an understanding of constraints, we will look at 
geometric constraints followed by dimensional constraints, as well 
as some uses of constraints.

Figure 1: Parametric palette

GEOMETRIC CONSTRAINTS

Geometric constraints are used to determine the relationships be-
tween 2D geometric objects or points on objects relative to each 
other.  When the constrained geometry is edited, the constraints 
are maintained.  Therefore, you have a method of including design 
requirements in your drawing by using geometric constraints.

http://www.augi.com
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Geometric constraints contains controls for Coincident (with 
other object points), Fix (to an absolute location), Horizontal, 
Vertical, Concentric, Tangent, Parallel, Perpendicular, Colinear, 
Smooth ( join splines), Equal, and Symmetric (matches character-
istics about an axis).  See Figure 2.  When these are added to the 
drawing, the first object you select becomes the master and subse-
quent elections follow it.

When a constraint is applied, the selected object will automatically 
adjust to conform to the specified constraint and a gray constraint 
icon will display near the constrained object.  A small, blue glyph 
displays with your cursor when you move it over an object that is 
constrained.  Once a constraint has been applied, only changes to 
geometry that do not violate the constraints are permitted.  

With some geometric constraints, you can specify constraint 
points on objects instead of selecting the objects.  This is similar 
to object snaps; however, the locations are limited to center points, 
mid points, endpoints, and insertion points.

Multiple geometric constraints can be applied automatically and 
manually.  If you want to apply all essential geometric constraints 
to a drawing automatically, you can use the AUTOCONSTRAIN 
command with the objects you select.  

Even though a geometric constraint cannot be modified, you can 
delete it and apply a different one.  This option is available from the 
shortcut menu.  You can also delete all constraints from a selection 
using the command DELCONSTRAINT.

Figure 2: Geometric constraints

DIMENSIONAL CONSTRAINTS

Dimensional constraints are used to control the proportions and 
size of a design.  They can constrain distances between objects, 
sizes of arcs and circles, and angles between objects.  If the value of 
a dimensional constraint is changed, all the constraints that are in 

the object are evaluated.  The objects that are affected are automat-
ically updated.  You can also add constraints directly to segments 
within a polyline as if the objects were separate.

It is important to note that dimensional constraints are differ-
ent from dimension objects.  Dimensional constraints drive the 
angle or size or objects; however, dimensions are driven by ob-
jects.  Dimensional constraints are used in the design phase of 
a drawing, whereas dimensions are usually created in the docu-
mentation phase.  

Dimensional constraints can be created in the following forms:  
dynamic constraints and annotational constraints (see Figure 3).  
Dynamic constraints are ideal for normal parametric design and 
drawing tasks.  They display a fixed dimension style, maintain the 
same size when zooming in or out, position textual information 
automatically, and do not display when the drawing is plotted.  An-
notational constraints are more useful when you want dimensional 
constraints to change size when zooming in or out, display indi-
vidually with layers, and display when the drawing is plotted.

There are also reference constraints, which are driven dimensional 
constraints and can be either dynamic or annotational.  Reference 
constraints do not control the associated geometry, but instead re-
ports a measurement similar to a dimension object.  This is a con-
venient way to display measurements that you would otherwise 
have to calculate.  Textual information in reference constraints will 
always be shown in parentheses.  The reference property can be set 
in the Properties palette to convert a dynamic or annotational con-
straint to a reference constraint (see Figure 4). However, you can-
not change a reference constraint back to a dimensional constraint 
if this would overconstrain the geometry.

Figure 3: Dimensional constraints

http://www.augiworld.com
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Figure 4: Reference constraints

DESIGN USING CONSTRAINTS

When you are creating or changing a design, a drawing will be in 
one of three states:

• Fully constrained – all relevant geometric and dimension-
al constraints are applied to the geometry.  For a fully con-
strained set of objects, you will need to include at least one Fix 
constraint to lock the location of the geometry.

• Unconstrained – no constraints are applied to any geometry.

• Underconstrained – some constraints are applied to the geometry.

Please note that AutoCAD® Architecture prevents you from ap-
plying any constraints that result in an overconstrained condition.

There are two basic methods for designing with constraints:

1. Work in an underconstrained drawing and make changes as you go.

2. Create and fully constrain a drawing first.  In this way, you can 
control the design by relaxing and replacing geometric con-
straints and changing values in dimensional constraints.

Your choice of method will depend on your design practices.  Both 
are equally effective, depending on your needs.

USE CONSTRAINTS WITH BLOCKS AND XREFS

You can apply constraints between the following:

• An object within a block reference and an object within a 
drawing.

• An object within a block reference and an object within a dif-
ferent block reference (not within the same block reference).

• The insertion point of an xref and a block or an object, but not 
to any objects within xrefs.

When constraints are applied to block references, you can automati-
cally select objects contained within the block.  You do not need to 
press Ctrl for sub-object selection.  Adding constraints to a block 
reference can many times cause it to rotate or move as a result.

When you apply constraints to dynamic blocks, the display of 
their dynamic grips is suppressed.  You can still use the Properties 
palette to change the values in a dynamic block, but the constraints 
must first be removed from the dynamic block in order to redisplay 
the dynamic grips.  Constraints can be used in block definitions, 
which results in creating dynamic blocks.  You can control the 
shape and size of dynamic blocks directly from within the drawing.

REMOVE OR RELAX CONSTRAINTS

You can cancel the effects of constraints when you need to make 
design changes by using one of two methods:

1. Delete each of the constraints individually and then later ap-
ply new constraints.  While the cursor hovers over a geometric 
constraint icon, you can use the Delete key or the shortcut 
menu to delete the constraint.

2. Relax the constraints temporarily on selected objects in order 
to make the changes.  With a grip selected or when you specify 
options during an editing command, use the Ctrl key to alter-
nate between relaxing constraints and maintaining constraints 
(see Figure 5).

Relaxed constraints are not maintained during editing.  If possible, 
constraints are restored automatically when the editing process is 
complete.  Constraints that are no longer valid are removed.

Figure 5: Relaxing constraints

CONCLUSION

Parametric constraints are a great tool with many design possibili-
ties.  They can be used to great lengths in AutoCAD Architecture 
when designing in 2D.  I encourage everyone to play around with 
parametric constraints and see how they can best work for you.

Melinda Heavrin is a CAD Coordi-
nator & Facility Planner for Norton 
Healthcare in Louisville, Kentucky.  
She has been using AutoCAD Archi-
tecture since release 2000.  Melinda 
can be reached for comments and 
questions at melinda.heavrin@nor-
tonhealthcare.org.
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TECHSMITH TOOLS

With screen capture and 
recording software, it’s easy 
to communicate visually 
and look great in the pro-
cess—anytime, anywhere, 
on any budget.  Have you 
tried these out?

AUGIWorld 
brings 
you recent 
developments 
in Autodesk 
and related 
software 
items

HP INTRODUCES THE NEW LINE OF 
PERFORMANCE SERIES MONITORS

http://bit.ly/vxfJQ4

HP Performance Series Monitors enable 
comfort and optimum visual positioning 
with four-way adjustable stands and simpli-
fied cable management with a new snap-on 
cable cover. This series also supports wide 
viewing angles, which better enables multi-

display workspaces. They also include HDCP-compliant Display-
Port and DVI inputs, as well as 4 USB 2.0 ports for easy access 
and compatibility. With up to one billion displayable colors, crisp 
resolution starting at Full HD* (1920 x 1080), 3000:1 dynamic 
contrast ratio, and ultra-wide viewing angles, professional users can 
fully appreciate a Performance Series Monitor’s ability to display im-
ages with outstanding visual quality and fidelity. HP’s new line of 
ZR Performance Series Monitors come with power supplies that 
are greater than 85 percent** efficient and select models have chassis 
that contain a minimum of 25 percent post-consumer recycled resin 
for responsible resource utilization.

BEST FREE TOOLS YOU MAY NOT BE USING

Here is a quick list of some of the best free tools that can make 
your non-CAD world work more efficieintly.  These are not CAD 
or BIM specific, but will make your life easier.  Check them out; 
use at your own risk. (Research and list provided by Mike Perry.)

IM Tool - Pidgin: http://www.pidgin.im/

Enhanced Windows Clipboard - Ditto: http://bit.ly/19CiY3

CD/DVD/BluRay burner - ImgBurn: http://www.imgburn.com/

FTP Solution - FileZilla: http://filezilla-project.org/

Image and Photo editing - Paint.NET: http://www.getpaint.net/

Keyboard Automation - AutoHotKey: http://bit.ly/LWW4

Multimedia Player - VLC Media Player: http://bit.ly/Stgq0

Read and Annotate PDF files - Foxit Reader: http://bit.ly/oAycMG 

Free Screen Sharing - join.me: 
https://join.me/

Screen Shots made easy - Greenshot: 
http://getgreenshot.org/

Notepad replacement - Notepad++: 
http://bit.ly/ahDO5b

Check for software upgrades - FileHippo.com Update Checker: 
http://bit.ly/17zt0m

Work with ZIP files - 7-Zip: http://www.7-zip.org/

by:	Mark	Kiker	and	Mike	Perry
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http://filezilla-project.org/
http://www.getpaint.net/
http://bit.ly/LWW4
http://bit.ly/Stgq0
http://bit.ly/oAycMG  
https://join.me/
http://getgreenshot.org/
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http://www.techsmith.com/index.html 
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When times get tough and budgets are cut, 
one of the first things to go is training. 
Then there are those companies that 

don’t even have a training budget.  A big reason for 
this is that many companies look at training as an 
expense rather than an investment. 

I have worked with various firms that considered investing in the 
software to do either 3D or BIM and in most cases knowing the 
company’s mindset on employee development and training, I dis-
couraged the idea.  There are many incredible products currently 
available or coming down the pipeline that can transform a com-
pany’s marketability, but they come with a cost.  For the most part, 
companies seem to accept the software licensing and hardware 
costs, but they typically falter when the cost of training comes up.  
As incredible as the new 3D and BIM products are, they do not 
run on autopilot; the more complex they are, the more important 
training is.  Companies that are not willing to invest in the train-
ing are throwing away the rest of their money on a product and 
hardware that will not deliver anywhere near its potential.  This 
often becomes an undeserved black eye for the product and a sour 
reference when the company considers new products or technolo-
gies later.  It is similar concept to the old adage “You get what you 
pay for.” If you don’t invest in training, you will get the results that 
go along with it.

In many years of working in the building design industry I have 
worked with a lot of professionals in the engineering and architec-
tural sides of the business.  In this time I have been able to get to 
know and gain respect for those who work with AutoCAD® and 
Autodesk® Revit® every day.  My first exposure to AutoCAD was 

																																																				by:	Walt	Sparling

The Domino
Effect

➲
on version 3 (it has been a while) and have used nearly every ver-
sion since.  Over the years I have seen dramatic improvements in 
the product’s capabilities and features.   Even though the product 
has improved, I am continually amazed and sometimes frustrated 
by how so many architects, engineers, designers, and daily CADD 
drafters still misuse or misunderstand the software.  By misuse, I 
mean they have still not learned, refused to learn, or just don’t care 
about some basic concepts. Taking the more positive approach, I 
think that many believe (as do their employers) that they know 
enough to do their job and do not have the time or energy to invest 
in additional learning on their own time.  This is an area where 
company-provided training is important.  

The amount of time wasted every day by the untrained (ineffi-
cient) user and the domino effect created when their work goes 
out to others is sad.  Many companies believe when they hire new 
employees who have attended CADD programs at technology 
schools or community colleges, the new hires are already trained.  
From my experience, much of the knowledge gained in these ven-
ues is very basic and requires a whole other level of training by the 
employer for not only application practicality, but also industry-
specific needs.  There will always be exceptional employees eager to 
continue advancing their knowledge from a personal drive, curios-
ity, or career advancement standpoint, but they tend to be the ex-
ception rather than the norm.  Even the exceptions will often only 
invest as much time as they see worthwhile and appreciated.  If the 
only way employees are to learn is on their own time and at their 
own expense, they will start seeking other employment opportuni-
ties where their quest for new knowledge and improvement will 
be valued. 

http://www.augi.com
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Successful companies understand the importance of training and 
how it benefits everyone.  Training is a win-win-win situation.  
Providing training benefits the employer, the employee, and the 
customer, which, in turn, benefits the employer, the employee, and 
so on. It’s a domino effect.  

WHY?

Training benefits companies from all industries. The more techni-
cal their work, the more critical and beneficial training becomes.  
Training provides initial benefits that domino into even more ben-
efits. Training: 

• increases knowledge of products and methods, which increas-
es efficiencies in daily tasks.

• increases employee confidence, which increases employee 
motivation.

• creates the chance for infusion of new technologies and meth-
ods, which stimulates growth.

• improves employee job satisfaction, which increases overall 
company productivity.

• increases employee morale, which improves employee 
retention.

• improves customer satisfaction, which improves customer 
retention.

By investing in training, a company is investing in a lot more than 
just a product or technology.   The new and/or improved skills 
create confidence in the employees and the employer alike.  Em-
ployers, armed with the knowledge that the current staff has the 
technical know-how and confidence to take on bigger, more com-
plex projects, are more confident to go after those types of projects.  
The more experience gained by applying the knowledge learned 
in training and during the application of that knowledge creates 
a desire to constantly improve, which opens the door for greater 
challenges and rewards.

A company that wants to grow needs a staff that is creative, com-
petent, and confident enough to push for and sustain that growth.  
Training introduces new ideas and creative ways of solving ex-
isting problems that may not have previously been considered.  
This creativity has the potential to infuse energy into employ-
ees.   Skilled and energized employees are just what a company 
needs to stimulate growth and problem solve in lean times.  The 
business world is continually changing and the needs and wants 
of clients change just as quickly.  As a business owner, it’s vital 
to take proactive steps toward ensuring that your employees are 
ready and able to handle the technological changes that are likely 
to impact your ongoing business.

HOW?

Create a needs assessment. In order to determine what training is 
needed to position a business for long-term success, it is impor-
tant to look at the core products the company uses to create its 
deliverables.  What are the skill levels of the current employees and 
where do they need to be to allow the company to reach its quality, 
profitability, and growth plans? This process will require commu-
nicating with staff and clients and potentially outside consultants 
to determine your current and long-term training needs.

Prioritize. Once a needs assessment is completed, create a list 
of priorities with goals and timelines. Approach this the way 
you would approach any important business decision.  Focus 
on the most critical areas first—the areas that will yield the 
quickest results.  Research training options for the areas that 
are indicated as the highest priority.  Options will include 
creating an internal program, purchasing training software 
for internal use, hiring third-party trainers, or sending staff 
members to training facilities or events.  The best approach is 
often a mix of these options.  

Start small and look for tangible results. Once the benefits of the 
initial training are realized, there will be more energy to extend 
the plan to additional items on the priority list.  For the internal 
option, there may be a few “star” people within the organization 
who can create the training program.   Another option is to train 
your most eager staffers and require them to share the new in-
formation they’ve gained in a formal setting after their training 
is complete.  This allows you to get the knowledge delivered back 
to other staff members in a format that pertinent to the specifics 
of your company. 

No matter what type of training you choose, be sure there is some 
form of testing or evaluation of the information provided. If there 
appears to be few gains, there may be an issue with the training op-
tion used or possibly the staff itself.  Not everyone wants to learn 
new things; many are comfortable with just the knowledge neces-
sary to do their current assigned tasks.  If the goal of the company 
is to acquire more skills and experience and continue to grow, that 
same mindset needs to exist within the team.

• Consider the benefits of training

• Develop a list of training priorities

• Research the various training options

• Evaluate the results of the training

• Continue to develop your training program(s)

Training is not a one-time, quick fix.  In this rapidly changing 
world, training cannot start and stop with a new product or tech-
nology rollout. It needs to be continual and part of the company 
culture.  Improve, grow, and prosper!

Walt Sparling has worked in the build-
ing design industry for 25+ years, 
starting as a hand drafter, he moved 
on to CADD in the mid 80s and then 
in to CADD and networking training 
and consulting.  Walt has served as 
project manager and designer in the 
mechanical and architectural realms 
and currently works with an electrical 
Engineering firm in Tampa, Florida.  
In his spare time, Walt maintains a 
couple of blogs and a personal website: 
www.waltsparling.com.
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Many construction firms are now using
Autodesk® Navisworks Manage as a tool 
for collision detection and coordination 

collaboration with other trades working on the 
same project. You could even say that it has become 
an industry standard, which is rare considering it 

is a software application (that has dominated the market, none-
theless). There is nothing comparable in its class. It flies through 
40MB files with 10s of overloaded external references attached 
like it was a simple 24KB, one-line diagram in AutoCAD®. Okay, 
enough about my love for Navisworks. I simply wanted to get you 
in the mood for the following information on the subject matter.

To collaborate efficiently, the LBC (Lead BIM Coordinator) firm 
will bring all trades working on the project together for weekly co-
ordination meetings, present the collisions with other trades, share 
potential problems with installation based on the 3D model they 
will be flying around in the meeting on a projector or smartboard. 
This is standard, and you won’t see much give or take in this partic-
ular situation. Some might hold biweekly coordination meetings 
while others meet weekly. Some save the collision viewpoints as 
screenshots in a physical paper collision log, to inform each trade 
of specific objects that need to be moved out of the way, while oth-
ers might email the group, listing the collisions and the proposed 
changes and sign-off requests.

What will change drastically from firm to firm, though, is how 
the after effects of these meetings are posted to an FTP server, 
Autodesk Buzzsaw, or something similar. Three years ago, the 
NWD file format was the standard, and many people didn’t know 
of other formats that were being used to make things easier. To-
day, though, after we have been working in Navisworks Manage 
for countless coordination and collision detection meetings, we are 
finally at a point where even the project managers are educated 
on the different file types and the technological aspects of Navis-
works, thanks to Navisworks Freedom, a free viewer that most up-
per management, GCs, and owners are using to fly through the 
model themselves via a ‘Read-Only’ type of navigation.

There are three main output file extensions from Navisworks.  

2012																																																																								by:	Bill	Campbell

➲
1. NWD – This is the main export extension for Navisworks 

models and is the most widely accepted. You can open an 
NWD in all Navisworks programs (Simulate, Manage, Re-
view) as well as Freedom. This is the typical format to send to 
a large group of construction firms, as some of them are most 
likely using the free viewer or an early release.

An NWD file will consolidate all of the merged or appended 
models within that file, and bind them (for our AutoCAD 
users) into one large-and-in-charge file. All loaded models, 
the scene’s environment, viewpoints and the current view are 
all saved to the current file. This includes redlines, tags, and 
markups. All NWD files are static—they will never change. 
They are not linked to any particular drawing or reference, 
and they are the slowest of the three file types to open. They 
are also the easiest.

2. NWC – These are Navisworks Cache Files. When you open 
or merge/append a Native AutoCAD .DWG or any other 
native model with Navisworks, if you pay attention you will 
see it automatically creates a cache file in the root folder that 
your native drawing is in, named the same except for an .nwc 
file extension. This is because it expects you to save this file 
off as a Navisworks model later on, and you most likely will.

Navisworks Cache Files are created mostly for ease of use and 
speed. When you open a model created in other programs, it 
creates a cache file that is much smaller in size, and you won’t 
even notice it. The next time that you open that same model, it 
will instantly load, rather than gathering the information for it. 
This is because it is now reading the information from the cache 
file rather than the model itself (so long as the original file isn’t 
newer than the cache file, in which case it will re-cache and re-
place the old one). It does this for each file Navisworks opens or 
merges natively. Another reason you may have heard of NWC 
cache files is because that is what Navisworks Exporter uses 
as its main file format. If you have Navisworks 2012, you will 
notice that once you load Navisworks Exporters, your “NWD-
OUT” command no longer works in AutoCAD. 

Know Your 
Navisworks Files

http://www.augi.com
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They completely nixed this feature with the 2012 release and 
replaced this command with the much better “NWCOUT” 
command. It is much better, because you can instantly turn 
any AutoCAD (or similar) program file into a living cache file 
of itself to be merged into its master model. When the live 
model changes, so does your overall model. Navisworks Cache 
Files play a very important role in Navisworks’ new ‘real-time’ 
image. The only downfall is you cannot open Navisworks 
cache files in a previous release or Navisworks Freedom.

3. NWF – This is a Navisworks File Set. These are what you 
would typically want your master model saved as, linking all 
other models that pertain to your drawing. Your NWC Cache 
files are created for the NWF file extension.

With an NWF Master Model, you simply merge or append all 
of your NWC cache files into the model, (or your native CAD 
files, which will be cached anyway). Your model then grows ex-
ponentially, only it does not contain any model geometry like 
an NWD, making it a much smaller file. Let’s say that you have 
four Navisworks Cache Files appended to your “Overall.NWF” 
model: “Mechanical.NWC”, “Electrical.NWC”, “Structural.
NWC” and “Architectural.NWC”. You save all five (includ-
ing the Overall.NWF model) in the same directory or folder, 
and the mechanical contractor decides that they need to move 
a VAV box 14’-6” west. They modify their drawing in DWG 
format, then save it. If you have the overall NWF file open, you 
can simply hit F5 (or the “refresh” button) and their changes will 
instantly appear, showing what collisions or installation prob-
lems this recent change has created.

You can edit settings within your global options dialog within 
Navisworks Manage 2012. Future changes will be a different 
color making them easier to locate within your model. This is 
very useful when you are dealing with a massive, multi-tiered 
building that would likely have thousands of changes per 
week, especially in the beginning stages of collision detection.

A great tool recently released is Buzzsaw Sync. You can use 
Buzzsaw Sync in collaboration with the above named file sets 
to create the ultimate real time file collaboration. You can cre-
ate a shared folder on your desktop, and sync it with Buzzsaw 
Sync. All of the other trade partners do the same, and you all 
essentially work to that same folder that contains the same 
file structure listed above. You can then have a living, breath-
ing document formation that will show changes as they occur, 
rather than waiting another two weeks for that subcontractor 
to post the latest file to the server. You can constantly be a step 
ahead, working to, or behind, their latest model on an hourly 
basis. 

A great way to post the Navisworks files from a coordination 
meeting’s flythrough is to first move all of the trades’ work-
ing drawings into a main Current Collaboration folder along 
with the NWF that is linking them all. Be sure to save view-
points in the model, each looking at a collision or instance, 
labeled and numbered in the collision report to refer to and 
sign off in the next meeting. You can click on the viewpoint, 
make your changes, then on to the next. You should then save 
this weekly file as OVERALLMODEL20110904.NWD 
(dated)—2010 version—and save it into the ‘current’ folder 

and then ultimately the ‘archive’ folder, so that everyone can 
see the current model whether they are using the free viewer 
or an older version. You do not need to save the native working 
drawings into these folders, as the NWD is no longer linking 
them. Everything is bound within that NWD file.

You now essentially have two folders. One folder contains the 
overall NWF file with saved viewpoints, materials, scenes, 
lights, and markups along with all of the native working 
AutoCAD, Revit, Tesla, etc. files that it is linking (along with 
the .NWC cache files that it automatically created for each). 
This NWF file will be automatically updated with each meet-
ing, because as the native files update the NWF model up-
dates with it. There is no need to save this overall file off as an 
archive because it would not contain anything. Instead, you 
would save the actual native working drawings off in a dated 
archive folder for safety and reference reasons.

The other folder will contain the consolidated NWD file, 
which has everything bound into it. Because this file is auton-
omous, you should save this file off as something like OVER-
ALLMODEL20110908.NWD, and place it in the ‘Current’ 
folder. With every coordination meeting, you will replace this, 
and move the old one into the archive folder, preferably in a 
subfolder named ‘Navisworks Files’, while the trades’ native 
files will be in a subfolder named ‘Drawings’.

Of course, every company has its own way of doing things, and 
by no means is this the marked standard. It is simply an efficient 
guide to get you started in the right direction. The aforemen-
tioned procedure works for any trade—an AE firm, mechanical 
or electrical contractor, or material handling company. If you 
use this procedure, you will soon see that it will make your 
meetings more proficient, and you will also learn that some spe-
cifics can be changed to fit your exact meeting type. Coordina-
tion has never looked so good!

Bill Campbell lives in the San Fran-
cisco Bay Area and serves as BIM 
Lead for national engineering and 
construction firm Cupertino Electric, 
Inc. (CEI). In his current role, he 
utilizes the BIMWorkFlow® Process 
to optimize project speed, cost, qual-
ity and safety. He formerly owned/
operated a medium-sized BIM ser-
vices firm in the Detroit area, and is 
an AutoCAD 2012-Certified Pro-
fessional. He is a loyal AutoCAD, 
AutoCAD MEP (ABS), AutoCAD 
Architecture and Navisworks user 
and frequently serves as an Autodesk 
beta tester for BIM products. He 
enjoys developing new modeling and 
CAD techniques, creating custom-
ized preferences within AutoCAD 
MEP 2012, creating CAD stan-
dards, and traveling and surfing with 
his wife and dogs. 
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Training is not as easy as creating one script and 
following it step by step.  Just as a baby grows 
into a toddler and then a child so do the skills 

of each individual when learning new software.  Struc-
tured training can assist in obtaining skills in the be-
ginning, but what happens after that?  Getting through 

the teenage years and becoming an adult takes a different mindset and 
real-life experience over time.  The hand holding in the beginning stag-
es needs to turn into directed exploration for maturity to take hold.

One of the things that occurs in many firms is that, after training, 
everyone is expected to be an expert at utilizing Autodesk® Revit®.  
It takes a few projects for most people to get comfortable with the 
program and the new workflow.   Even then, you can’t expect ev-
eryone in your firm to become a Revit Leader or even a strong 
producer.  For a fully implemented firm, though, everyone should 
at least be able to explore a Revit file to review the information and 
print or export as needed.  I believe there are five basic stages for 
users: Examine, Contribute, Produce, Explore, and Leader.

STAGE 1 - EXAMINE

A basic understanding of Revit, which allows one to ex-
plore the design, drawings, add annotation, and print and 
export needed information.

The examine stage is the baseline for every individual in a firm. This 
includes principals to project managers to anyone who needs to access 
data, drawings, or images from Revit.  This stage is the first step for any-
one learning Revit.  Typically, I have found that a half-day session can 
cover most of the tools required.  This stage is unique in that some indi-
viduals do not need to move on from Stage 1 because they are typically 
not producers of the final documents.  At the same time, though, if they 
are not moving on to additional stages then they typically will have little 
reinforcement of the skills learned without utilizing their training in a 
project setting.  Therefore, strategies should be created to address either 
retraining in the future, videos, written documentation, or the ability to 
rely on more experienced team members to assist in their learning ob-
jectives.  For everyone else, this first training provides an understanding 
of the user interface, where the tools are, how to navigate a project, and 
provides the groundwork to move into additional training.

STAGE 2 - CONTRIBUTE

This is the beginner stage of working within model.  Indi-
viduals will learn the skills to add basic system elements 
and modify existing components, modify schedules, and 
create 2D details.

The contribute stage is for project managers who want a more active 
role in the BIM process or for that last-minute team member added 
to a project with a looming deadline.  With an additional two half-day 
sessions, an individual can be trained to understand the basic modi-
fication controls, data entry, modifying schedules, and the ability to 
create 2D details.  This training allows one to contribute to the project 

without significant training or experience.  In the 2D CAD world this 
would be similar to someone being able to pick up redlines on a draw-
ing set without the need for a deep understanding of the project.

STAGE 3 - PRODUCE

This is the production level of a team that will create a 
majority of the drawings for the project. Skills obtained 
above and beyond the building elements would be creat-
ing simple parametric families, utilizing shared param-
eters, creating schedules, and creating complex geometry.

The produce stage is what a majority of the project team will need to 
achieve to efficiently model and document the project.  This stage will 
require a few more half-day training sessions as needed to teach family 
creation, schedules, filters, view templates, and other tools as required.  
When training on the other tools, it should be determined if the entire 
team should be trained on it or perhaps just one or two selected indi-
viduals.  Tools similar to the stairs or advanced curtain wall may not 
benefit the entire team if only one individual is going to work on these 
elements throughout the project.  If one determines that the entire team 
should be trained in something that they will not utilize, it should be 
understood that they will probably need re-training again later.  While 
this selective method provides specialties with individuals, if staffing on 
a project is done effectively, on the next project they can expand to other 
tools, thereby creating a more well-rounded and experienced individual.

STAGE 4 - EXPLORE

Ability to produce drawings and has passion to explore 
other ways to utilize Building Information Modeling 
(BIM) including, but not limited to, rendering, clash de-
tection, sustainable analysis, light analysis, environmental 
analysis, costing, specifications, database linking, and many 
other opportunities.   This individual can help a team or 
office get beyond Revit alone and start experiencing BIM.

The explore stage is where the motivations and desires of each individual 
to expand their abilities or passion take hold.  These individuals have 
mastered the produce stage and now want to do more with the model 
they created.  At this point, the trainer can help direct such individuals 
in their quest to expand their skills through documentation, resources, 
instruction, or discussions.  These individuals should be praised publicly 
within the firm as they will help a business become more innovative in 
their deliverables but they can be also utilized to expand the training 
within the firm.  Through in-house presentations, these individuals can 
share what they have found and what they are doing.  Since these indi-
viduals are in the trenches, their opinion holds more weight with other 
peers than the opinions of a trainer or specialist within a firm.  Support 
these individuals and they can help change the culture of the firm.

STAGE 5 - LEADER

Manage utilization of BIM on a project and has the abil-
ity to direct workflow, standards, and quality control of 

➲

by:	Jason	Grant

The Five Stages of Revit Users
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the BIM model with the project team.  This individual 
controls the model for design purposes, graphic display, 
and for construction.   Also is the point person on the 
project for the company BIM support.   Can inform the 
BIM support of training needs for the team, project-spe-
cific issues, and strategize project direction. 

The leader stage usually cannot be achieved after only one project, but 
is the culmination of skills obtained from at least three projects de-
pending on size and complexity.  This individual would have mastered 
the previous stages and shown initiative to be a teacher and leader of 
others.  Patience is a virtue for this individual; he or she will need to 
understand the different skills of team members and how this affects 
the project as a whole.  This individual should also have a strong re-
lationship with the project manager to help the manager understand 
the progress of the project, because it is much different than managing 
a CAD project.  The individual should also have a close relationship 
with the trainer or software manager so that they are supported effec-
tively and training requirements for their team can be relayed.

“Almost nothing worthwhile is easy, and it’s hard to just 
jump in and be good at something difficult right off the bat…

The only reliable way to succeed at anything is to actually do 
it, repeatedly, with concentrated effort. True for individuals, 
and true for organizations. Athletes, artists, businesses…”

John Gruber - http://daringfireball.net

There are a few mantras I have adopted as I explored various meth-
ods of training the first three stages of a Revit user.  According to 
Cyril Verley (http://www.cdvsystems.com), the most prominent 
among the training methods are:

•  Just in time training
• Short session with immediate reinforcement
• Build it like you would in the field
• Train the project

While these need to be stressed for the first three stages, they apply 
to all stages of the development of a Revit user.

JUST IN TIME TRAINING

Just in time training is exactly what it sounds like.  Training occurs 
moments before it will be utilized.  If the individual being trained 
does not start utilizing the skills taught, then they are quickly 
forgotten.  Training without utilization produces unnecessary re-
training, and wasted time and resources.

SHORT SESSIONS WITH IMMEDIATE 
REINFORCEMENT

Time is a difficult thing to obtain from individuals even if training is 
something they desire.  Therefore, the typical three- to four-day in-
tensive introduction training that was the standard when the majority 
started utilizing Revit is, in my opinion, not effective.  This would sig-
nificantly cut into the ongoing work of each individual.  Some would 
skip portions of the training for meetings, deadlines, or the need to 
take calls.  In the end, without the immediate reinforcement of the first 
day’s training, the basic starting points were lost.  Therefore, I insti-
tuted four-hour training sessions where the individuals learn specific 
tools and then reinforce that learning by utilizing it immediately.  Use-

ful questions result from working on their own and we answer those 
in the next session—either the next day or in a couple of days depend-
ing on the specific needs of the project.  These short sessions allow for 
more focus and less distractions from the typical work of the office.

BUILD IT LIKE YOU WOULD IN THE FIELD

Utilizing Revit in the way that the building would be constructed is 
beneficial to both understanding how the building goes together, and 
also provides a better utilized Revit file.  Efficiencies will be gained in 
the later phases of a project and this should be included in the training 
to deter workarounds.  The easy way out in earlier phases can cause 
ripple effects later.  Training how to create a proper model is priceless.

TRAIN THE PROJECT

Training the Project is a cost-effective solution, provides for more 
real-world training, and creates questions based off of real needs.  
If a cookie-cutter project is used for training, then the trainer 
knows what will work and what won’t. Every tool will work as 
expected in a cookie-cutter project, but a real-world project will 
answer the needs that the individuals desire.  This creates a more 
beneficial training session, but also requires a more advanced and 
flexible trainer.  The financial benefit is that if the project is being 
developed during the training, that portion of the training can be 
billable, thus reducing the lost income from unbillable time.

CONCLUSION:

Just as each firm is unique, each set of training objectives needs to 
be unique.  Whether you are just starting or even if you have been 
utilizing training for years, don’t be afraid to examine what works, 
what doesn’t, and be open to exploring new possibilities.  New pos-
sibilities could consist of rotating through trainers from different 
companies, exploring internal options, virtual, or a mixture of all.  
One solution does not fit the needs of every individual or firm.

Jason Grant is the BIM specialist at Pay-
ette in Boston, Massachusetts. His experi-
ence includes over 14 years in the archi-
tecture field and he has utilized Autodesk 
Revit for the past six years. He completed 
62 projects in Revit while at Colin Smith 
Architecture and has been managing Re-
vit implementation, training, standards, 
API, and content development at Payette 
for the past three years. With his Revit 
experience including health care, labs, 
commercial, mixed-use and residential, 
he understands the challenges that both 
small and large projects and firms face 
while utilizing and implementing Revit. 
Jason is also co-founder and advisor to the 
Boston Revit Users Group with more than 
450 members, co-founder and co-leader of 
the BLUR Group (BIM Leaders Utiliz-
ing Revit), author for AUGI, and an 
avid blogger on BIM and architecture at 
http://jasongrant.squarespace.com
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The use of building information model-
ing (BIM) continues to grow among firms 
around the world with little regard to disci-

pline or professional boundaries. Though our meth-
ods to train ourselves or our staff haven’t changed 
in several decades, BIM, and more importantly 

Autodesk® Revit®, are pushing us further away from the days of the 
self-taught professional. And here we go…

FOR STARTERS

One word: Autodesk! The Autodesk website is the place to start, 
and even if you don’t know how to find it, “Question Mark” in the 
top-right end of the Revit title screen will present you some op-
tions that will take you to the website. 

At first glance, we all gravitate toward the easiest method, and the 
web-based training using the self-taught approach in Revit ap-
pears to be as practical and simple as following either Self-Paced 
Tutorials, Guides, Express Workshops, and Skill Builder learning 
exercises found on the Autodesk website’s Training page: http://
usa.autodesk.com/revit-architecture/training/. 

For the beginner, these systems are fairly easy to use and follow. 
The Self-Paced Tutorials are a complete set of training exercises 
that will help you learn basic product functionality. 

The Guides include the User’s Guide, to describe concepts as well 
as step-by-step procedures of simple operations, and the Families 
Guide, to provide family creation concepts and hands-on tutorials 
to help you understand the basic assembly of Revit Families.

The Express Workshops provide quick and easy videos to illustrate 
conceptual information with real-world applications. The Work-
shops are not used directly from the web, but are file downloads 
that you may run anytime or anywhere it is convenient to do so.

Revit Training:
The Right
Step Forward

➲
The Skill Builder learning exercises, providing advanced videos 
focused on specific tasks, are broken down into three major areas 
including The Conceptual Design Environment, Transferring Site 
Data between Revit Architecture and AutoCAD Civil 3D, and 
Working with Titleblocks and Sheet in Revit.

Autodesk Revit Architecture webpage

Even through the use of these initial Autodesk training sources, 
you’ll find questions still come to mind and remain unanswered. 
Therefore, additional interactive information is available to you on 
the web through Autodesk WikiHelp to present Help Pages, Vid-
eos, Discussion Forums and a Support Knowledge Base to answer 
many search queries left unanswered by non-interactive training 
websites: http://wikihelp.autodesk.com/enu

by:	Scott	Ebert
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If you have a major hurdle and feel the explorer within, you can 
jump into the labyrinth of the Autodesk Knowledge Base. This is 
a good source of advanced information, but it might not provide 
every answer you seek. 

Autodesk.com also provides Discussion Groups for its major 
software to provide you with many of the hot topics users are 
contemplating. 

Autodesk does not fall short when it comes to web-based solutions 
for training on most of its software offerings.

WEB TO GO

Also on the web you can find a wide variety of training assistance 
for Revit Architecture, Structure, MEP, and Family Creation in 
the form of how-to videos from some common websites such as re-
trieve.com, youtube.com, caddigest.com, dgcad.com, reviting.net, 
and revitcity.com, just to name a few. Again, there is no shortage of 
help here. Most of the sites illustrate text/images or video instruc-
tion from some well-intentioned creators who mean to help you. 
I advise you to tread carefully here. In these days of easy-to-access 
Internet information, it can be difficult to tell the good training 
and information from the bad and to recognize Certified Trainers 
over those with no official credentials.  

MEMBERSHIP HAS ITS PRIVILEGES

Autodesk User’s Group International (AUGI) offers the AUGI 
Training Program (ATP) to members only. This online training 
program will sharpen your technical skills and has the advantage 
of keeping up with your training needs. 

AUGI also provides AUGIWorld magazine and AUGI HotNews 
monthly newsletter  and a host of diverse discipline-specific fo-
rums and software-related communities such as RAC Community 
for Revit users, to allow members to search for issues similar to 
their own or simply to allow you to learn and become part of the 
web-based community of your peers. 

One of the features most enjoyed by the members is the AUGI 
Wish List for Revit. I have never seen a better hint as to the devel-
opment direction of software as this list. 

TRAVEL ANYONE?

For the adventurers in the crowd, the total emersion of your per-
son is everything to maintaining the fun in learning. The ultimate 
in these learning and entertainment experiences is Autodesk Uni-
versity. I am referring to a wonderful four-day event that takes 
place just after Thanksgiving (late November every year). Here, 
you can meet with your professional peers in a traditional lecture-
like classroom setting and leave the class somewhat overwhelmed 
by the information blast to your brain. It is definitely the best ca-
reer-building trip you will take any year, not to mention the excit-
ing entertainment attractions. 

AUGI also includes a set of education on-the-ground tools to 
support its members. AUGI CAD Camp is a full day of learn-
ing your discipline’s application software of choice in an AU-
style event, and highlighting tips and tricks to advance your ap-
plication abilities. 

INFORMATION, PLEASE

In addition to these online and traveling road shows, we often find 
ourselves searching for a more hands-on approach to learning, one 
that allows us to work on a real computer in a real training envi-
ronment with an actual instructor to help us through each com-
mand that continues to baffle us. 

This additional resource is known as Instructor-Led Training and 
is provided by Autodesk resellers known as Autodesk Autho-
rized Training Centers (ATCs). The ATC can provide the simple 
hands-on training many students require to get up and working in 
their early attempts to learn Autodesk products. They often offer 
flexible schedules and training from Autodesk-approved training 
manuals and by instructors trained to teach you.

Speaking of training manuals, one should never forget to have 
an assortment of the most valuable and current training manu-
als, authored by leading practicing Revit trainers or practitioners. 
Not all software has a latest and greatest manual like Revit Struc-
ture but a few leading titles for Revit Architecture and MEP are 
No Experience Required (by Eric Wing), Autodesk® Revit® Ar-
chitecture 2012 Essentials (Autodesk® Official Training Guide: 
Essential) by Phil Read, Eddy Krygiel and James Vandezande; 
Creating Revit Family Content (by Ken Jolly) and Mastering Au-
todesk Revit MEP 2012 (by Don Bokmiller, Marvin Titlow, Si-
mon Whitbread).

THE RIGHT STEP FORWARD

And when we find the follow-the-book method of learning doesn’t 
work as well as we remembered from school, we look for the next 
big idea. We recall the method handed down to us by our men-
tors—one-on-one professional instruction. Now you’re talking! 
For many of us just out of college, we sat down in front of our 
drafting board or computer, and a mentor-like manager stepped 
us through the creation of each element using each command un-
til finally we understood the methods necessary to duplicate our 
mentor’s work. That system worked then, and it still works best to 
this day! However, the projects got bigger and more complicated 
with the onset of BIM and the use of Revit. 

http://www.augiworld.com
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Today, professional services trainers are not simply the guy 
around the corner, but experienced discipline practitioners with 
more than 15 years of practical on-the-job experience and over 
eight years of actual Revit project experience. These professionals 
have taught themselves or have been taught by other experienced 
trainers regarding all the possible mistakes one can make on ac-
tual projects. They have learned through years of tears the best 
means and methods to building accurate and professional mod-
els. They know what works and why, and that is all the reason in 
the world to work with them. 

They will save you work hours, headaches, and in the end, your 
project will be delivered on time and under budget. These men 
and women have been tested and approved as Autodesk Cer-
tified Professionals having passed the Associates and Profes-
sional Autodesk exams. If you can find an Autodesk Certified 
Trainer, you are the better for it. The people holding both certi-
fications are very well trained to not only support your training 
in the use of your software, but also to train you in the actual 
application of your software in your professional discipline on 
your projects. These trainers we call mentors, and they are very 
rare indeed.

Mentors will plan and schedule your training first in a classroom 
setting similar to an Autodesk Authorized Training Center. The 
mentor will go well beyond training students in the essentials 
and advanced classes known in traditional classroom settings. 
Mentors begin not with the software, but with your professional 
discipline and how to apply the software in your firm’s type of 
projects. Not all projects are the same and not all construction 
types are the same. The mentor knows this well and doesn’t ac-
cept the philosophy that all project templates are created equally. 
There are particular workflows that fit every design lab or engi-
neering department, and the mentor will guide your firm in the 
best creation of these systems.  

Once the mentor has completed the creation of these systems and 
management conditions, he or she begins training the staff by 
groups or teams, and usually by project. The training goes quickly 
with the emphasis not on teaching the students from a book using 
a step-by-step methodology, but by working with modeling sys-
tems and components, much the way we think of our design and 
engineering systems. 

Mentoring on the actual project is an action of patience and 
persistence to ensure the student understands the subject mat-
ter and can apply the trained methods during the actual mod-
eling of the project. As each student develops his or her Re-
vit abilities, the team begins to improve quickly as there is a 
kinship that develops during this kind of training. The team 
completes the first project eagerly anticipating the next, and the 
confidence and knowledge base grows. The mentor continues 
to the next team and repeats the process until all teams have 
been trained. 

This mentoring works because of the education and experience of 
the mentor in understanding not only how to train, but also how 
to apply the discipline’s application.

PERSONAL TRAINING…

As you embark on your self-taught education, don’t forget you 
always have the option to get personal training. Manuals and 
online help are good, live training venues are better, but one-
on-one mentoring always works! Our best chance of success 
has always been getting a head start from a mentor showing us 
the shortcuts first.

Scott A Ebert is the Revit API CM 
for AUGI, AEC/O Industry Ana-
lyst, and CEO of Advanced AEC 
Solutions, LLC, in Atlanta, Georgia, 
and can be reached at sebert@aaecs.
com & http://www.linkedin.com/in/
scottaebert
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AUGI, through 
the contributions 

of  members, produces 
monthly magazines 
such as AUGIWorld. Well the 
articles in these magazines don’t 
grow on trees! The content 
comes from members willing 
to contribute. If  you are an AUGI member, you 
probably use an Autodesk product. Do you know 
your product pretty well? Have you ever sat down 
with someone else to explain how Paper 
Space works, or how 
to explode polylines, or 
customize the CUI? These 
messages you share casually with others are the same messages 
that others outside of  your area need to hear. Just imagine… 
even though you have been using AutoCAD since R9, today, 
somewhere in the world, someone started using AutoCAD for the 
first time. And that expert level change you made to your CUI to 
work better with your PGP today? Tomorrow someone else will 

If  you’ve visited www.AUGI.com 
recently, then you’ve seen a highly visible 

improvement in AUGI’s member interface. 
But one of  the most exciting features is still 
flying under the radar and that is the Library.  
The Library is the home for articles and 

whitepapers that the membership 
contribute to the organization. There 
is a tremendous amount of  material 

generated by members and until 
now that content ‘shelf  life’ was 
pretty short. Since magazines 

come out monthly, 
an article’s time in 
the spotlight is brief. 
Well, no longer! As 
issues of  AUGIWorld, 

AUGI | AEC EDGE 
are replaced by new ones, the staff  at AUGI 
will be posting article content on the website 
in HTML. The magazine PDFs will stay, of  
course. Consider the AUGI Library a new area 
to read some great content. Finding articles 
from past issues is a breeze, because searching 
and categorization can now be applied to 
these articles. In addition, the Library is the 
real home for AUGI HotNews, an email-based 
monthly publication.

Been 
to the 
Library?

Are you 
ready 

to 
write?

begin that exercise as well and you could save 
them some time with your insight. So, get out 
there and join the fun – contribute to your 
magazines and your fellow members. Share 
your knowledge and expertise with beginners 
and advanced users alike. People are ready to 
hear what you have to say.  For more details 
contact david.harrington@augi.com

mailto:david.harrington@augiworld.com

