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Foreword

There are two great secrets, or as I think of them, two great sins, in the architecture profession.
The first is that the actual practice of architecture is something that has to be learned on the job,
after we've committed several years, and subsequently quite a lot of money, to an educational
program that has only a small amount of carryover to the actual architectural practice. The
second sin is a near mirror: that the actual operation of a building is also something that has to
be learned on the job and after the fact, after several years and quite a lot of money is invested
in the design and construction process. This is again with a disappointing amount of carryover
from the design process.

At best, the status quo provides us with adequate starting points, but is adequate really good
enough? Shouldn’t we aim for better? I'm no educator, and addressing the issues of architectural
education is not my purview. However, as to the second sin, the matter of delivering a building
that is ready not just to be occupied but also to be maintained, this is the realm I scout and
probe every day. Fortunately, BIM processes, facilitated by software like the Autodesk® Revit®
Architecture program, are chipping away at the embedded processes surrounding the delivered
facility.

My first exposure to BIM came in graduate school at the University of Cincinnati. I was
taking a skyscraper design studio and our instructor, a forward-thinking, technologically
minded architect, brought in a trainer to give us a crash course in Revit the first week. This
wasn’t a requirement, he noted, but he wanted us to at least try out this exciting, up-and-
coming software. The breakneck pace of the project resulted in most of my classmates resorting
quickly to more familiar tools. I held out longer and was probably the last to change at about the
midpoint of the studio. As exciting as I found the design tools at the time, the learning curve
was just too steep for a single day of training, although I probably would have finished the
studio in Revit if I'd had a reference as useful as this book as a guide.

My first opportunity to explore the full depth of what BIM and Revit were capable of came in
2010. I had been working for some time for a firm that was committed to BIM implementation,
but most of the time our work was lonely BIM, or BIM Lite, or BIM 1.0, depending on the
catchphrase du jour. This was largely owing to the requirements of our clients and the lack of
similar commitment among our design partners. As cliché as it sounds, any BIM effort must
begin and end with the client—if a facility owner isn’t going to make use of the data developed
during design and construction, then that BIM effort will be fundamentally flawed and
incomplete. Although we constantly pushed our clients to do more and some great strides were
made, we never got quite as far as we hoped to go.

That changed when we joined the design team for Denver International Airport’s new Hotel
and Transit Center and I was subsequently selected as the project BIM manager. Little did I
know what a career-defining moment that decision by my boss would turn out to be.

Whereas with other projects we would have to introduce our clients to what BIM was and
what benefits it could bring, on the HTC project Denver International Airport (Airport code:
DEN) was taking the lead and demanding BIM—not BIM Lite, which the industry seemed to
have plateaued at for so many projects, but real BIM. I daresay none of us really knew what we
were getting into.

To say this was an exciting and ambitious project would be to only scratch the surface.
Though an incredible opportunity, it was also at times terrifying, frustrating, and
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overwhelming. Few firms in the area were truly Revit literate, and none had ever worked on a
project that took BIM as far as the airport wanted to go with it. The learning curve was steep for
all parties involved and, naturally, the schedule was short.

The entire project was to be executed in BIM. The architectural and systems designs were
done in Revit and the civil designs were developed in AutoCAD® Civil 3D® software. The
general contractor and their trade subcontractors modeled all of their content as well. Spatial
coordination was done in Autodesk Navisworks® software for design and construction, with the
trades’ means and methods reconciled back into the design models. The contractors, designers,
and commissioning agents tracked RFIs, punch lists, and commissioning data in Autodesk
BIM Field, and the whole shebang contained the necessary data to connect to and populate the
airport’s asset management program.

Fast-forward to today, and I find myself sitting on the other side of the table and up to my
chin in information as the BIM manager at Denver International Airport. When our new hotel
and transit center comes online in November 2015, we would, under a non-BIM process, have
to manually enter the thousands of assets we track into our asset management program. This
would have to take place after the contractor manually tracked a slightly smaller slice of that
same information for all those assets for their own needs, and the design team manually tracked
a yet again smaller slice of the information for those same assets for their needs. Duplication of
effort atop duplication of effort.

That is not what we will be doing here at DEN, because of the ambitious BIM and asset
management program for our 53 square miles of campus and 20 million square feet of facilities.
What will happen instead is that a month before the facility opens, we will have all of the asset
information easily ported from a Revit model that was created by the design team, coordinated
with the built conditions via Navisworks and the Autodesk® BIM 360™ Glue® software,
and informed with construction and commissioning data through BIM Field with minimal
duplication of effort. Data supplementation and addition, not duplication.

It would be difficult to overstate what a significant step the adoption of BIM processes
are for DEN. BIM processes and technologies are still developing for many on the facilities
ownership side and the integration of BIM with an asset management program as outlined
in the UK’s PAS 1192-2 and 1192-3 is even further out on the cutting edge. This is particularly
true in the United States, which trails the UK in asset management leadership and lacks the
broad BIM requirements being rolled out there. That DEN has taken this leap to a more holistic
implementation throughout the length of a facility’s entire life cycle speaks to the vision and
drive for industry leadership at DEN from the top down.

Our BIM models will feed information into almost every aspect of the airport’s operations in
one way or another—from GIS, planning, and maintenance to tenant management and finance.
We'll have the data to better track and analyze our construction and maintenance processes.
We have maintenance staff going into the field with tablets loaded with asset data and facilities
models. Driving it all, we have all that data, all that precious information, that makes BIM so
valuable and Revit such a powerful authoring tool.

In your hand, you hold the information you need to learn how to apply the latest version of
that tool. Between them, Eddy and James have written more than 20 books on Revit and BIM.
They’ve led countless BIM projects that span broadly from lonely BIM to true BIM at every size
and scale. There is no better single reference for Revit than this one. Here within these pages
you will find guidance not just on how to create sensual renderings and crisp construction
documents, and how to clean up the peskiest warnings, but also the understanding of the value
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of that precious information on which a facility runs for the length of its life. I know that I am
excited to add this latest edition to my library, and I hope you are as well.

—Brendan Dillon

Brendan Dillon, LEED AP, is the BIM manager for Denver International Airport. Brendan is leading
DEN in an industry-leading implementation of BIM and integration of BIM technologies with GIS and
asset management systems. Prior to joining DEN staff, Brendan had managed over $1 billion in BIM
projects in the design industry, including four years working on DEN projects, along with an alphabet’s
soup worth of other governmental agencies.

In his spare time Brendan brews a variety of award-winning meads and is a firm believer that Han shot

first.






Introduction

Architecture is the process of turning a thought into space. Although it’s so simple to convey
that in the written word, the actual act of doing so is much more than it is possible to write.
It’s glory, it’s torment, it’s frustration, it’s freedom, it’s the realization that one miscalculation
means a complete redesign, like blowing on a house of cards, and it’s the 3 a.m. epiphany
when you realize that the new design was what you were meant to get to in the first place.
With all of that, it’s also the burning desire to work relentlessly to make something better one
step at a time.

Autodesk® Revit® Architecture software is one of the many tools we employ to help us
through this organic process. It’s one tool in the toolbox, but it can be much more than that. It
can be the workflow that helps to empower a team. That team is the designers, the contractors,
and ultimately the owners who are all looking to speak the same language.

We hope that in the process of using this book, you'll experience a bit of the struggle
to realize a bit of the satisfaction of finding the solution. We hope what you learn in this
book helps inspire you to your own bit of greatness, because what’s most important is that
architecture isn’t about buildings. It’s about what we are able to accomplish with what little
time we have. This is the elegant essence of Revit. Before we go much further, there are a few
semantics to discuss.

First off, all the tutorial files necessary to complete the book’s exercises plus sample families
are hosted online at www. sybex.com/go/masteringrevitarch2016.

Don’t have a copy of Revit 2016? Download the trial version of Revit Architecture at http://
usa.autodesk.com/revit-architecture, where you'll also find complete system requirements
for running Revit. Are you a student or educator? Someone with a .edu email address? You can
get a copy of Revit for free starting with the 2016 version at http://students.autodesk.com.

For the clearest direction when following the exercises in this book, please make sure to
install all the Revit support files that come with the default installation. We reference them
heavily, and you'll need them to best leverage the software.

Also, it should be noted there are a few flavors of Revit. Starting with the 2013 edition,
Autodesk released the Revit Architecture, Autodesk® Revit® Structure, and Autodesk® Revit®
MEP packages separately. They also released a One Box solution that has all those products in
a single version of Revit. Depending on what you have installed—Revit as One Box or Revit
Architecture—there will be some slight variations in the user interface. We have focused this
book on the use of Revit Architecture. If you're using the One Box solution, the variations will
be slight and hopefully manageable.

Finally, most of our offices purchase the Revit software on subscription. With subscription
comes a host of benefits and add-ons to Revit. This includes tools like access to cloud rendering,
storage, and analysis, which we demonstrate in Chapter 9, “Conceptual Design and Design
Analysis.” You can go here to create an account: http://subscription.autodesk.com.

Who Should Read This Book

This book is written for architects and designers who have had some exposure to Revit and
are eager to learn more. It’s for architects of any generation—you don’t need to be a computer
wizard to understand or appreciate the content within. We’'ve designed the book to follow real
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project workflows and processes to help make the tools easier to use. The chapters are full of
handy tips to make Revit easier to leverage in your day-to-day world.

This book is also for the entire range of architects, from those who are fresh out of school
to seasoned project managers. We have endeavored to include content for all walks of the
profession so that regardless of your role on a project, you can learn how BIM changes both
workflow and culture within a project team. With that, a basic understanding of Revit will make
it easier to work through the book. Revit is a very robust tool requiring more than one project
iteration to master.

For BIM managers, the book offers insights into the best practices for creating good
project or office templates; these managers should also take a sneak peek into the powerful
world of building content and Revit families. We’ve added many time-saving and inspiring
concepts to the book, supported by examples from our own projects and the rest of the real
world, to help motivate and inspire you on your journey through building information
modeling.

What You Will Learn

This book will help you take the basics of Revit and BIM that you already know and expand
on them using real-world examples. We will show you how to take a preliminary model and
add layers of intelligence to help analyze and augment your designs. We’ll show you how to
create robust and accurate documentation, and then we’ll help you through the construction
process.

We go beyond introductory topics. To that end, we won't be starting a project from scratch
or teaching you how to build a simple BIM model. If you are interested in learning at that
level, we strongly recommend you pick up Autodesk® Revit® Architecture 2016 Essentials
(Wiley, 2015) before plunging headlong into this book. Instead, our book begins with a brief
overview of the BIM approach. As you are already aware, BIM is more than just a change in
software; it’s a change in architectural workflow and culture. To leverage the full advantages
of both BIM and Revit in your office structure, you will need to make some changes to your
practice. We've designed the book around an ideal, integrated workflow to help you make this
transition.

Starting with the project team, standards, and culture, we’ll discuss how BIM changes
your project approach and how to best build your team around a newer workflow. From
there, we’ll delve into conceptual design and sustainability studies, continuing through
best practices for design iteration and refinement. You'll learn how to use powerful
modeling techniques, how to design documentation best practices, how to make compelling
presentation graphics, and how to take advantage of parametric design with the Family
Editor. We'll explore workflow topics like tracking changes and work sharing as well as
some strategies that move beyond traditional concepts of BIM. The book concludes with
an appendix on troubleshooting and best practices so you can avoid common pitfalls.
Throughout the book we’ve shared our practical experience with you, particularly in the
form of real-world-scenario sidebars.

Whether you're studying Revit on your own or in a class or training program, you can use
the “Master It” questions in the section called “The Bottom Line” at the end of each chapter to
test your mastery of the skills you've learned.
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FREE AUTODESK SOFTWARE FOR STUDENTS AND EDUCATORS

The Autodesk Education Community is an online resource with more than 5 million members
that enables educators and students to download—for free (see the website for terms and condi-
tions)—the same software used by professionals worldwide. You can also access additional tools
and materials to help you design, visualize, and simulate ideas. Connect with other learners to stay
current with the latest industry trends and get the most out of your designs. Get started today at
www . autodesk.com/joinedu.

The Mastering Series

The Mastering series from Sybex provides outstanding instruction for readers with intermediate
and advanced skills, in the form of top-notch training and development for those already
working in their field and clear, serious education for those aspiring to become pros. Every
Mastering book includes the following:

¢ Real-world scenarios, ranging from case studies to interviews, that show how the tool,
technique, or knowledge presented is applied in actual practice

¢ Skill-based instruction, with chapters organized around real tasks rather than abstract
concepts or subjects

¢ Self-review test questions, so you can be certain you're equipped to do the job right

What’s New?

The Autodesk Revit team works continuously to improve the software, add new features, and
eliminate bugs. It’s a constant evolution. Here’s a list of the items that have been added or
enhanced in the 2016 release.

Worksets You can now show the status of a Revit link as Closed in the Workset dialog box.

Shaft Openings The Shaft Opening property Base Constraint is redesigned to default to
the level of current activated plan view when you enter the Shaft Opening sketch mode.

Saved Settings Revit will now remember selected settings like Thin Lines and Snap
settings between sessions.

Dynamic Searching There have been several improvements to context searching
throughout Revit.

¢ The Type Selector’s search fields have been improved to allow for better dynamic
searching.

¢ Revitalso allows dynamic searching when you are selecting a view when referencing a
plan, section, or callout.

¢ Searching is now available inside individual properties within the Properties palette,
dialog boxes, and schedules.
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Background Color Enhancements You can now change the background color within Revit
to something besides white or black.

Linked Files Revit now stores the location of your last linked file as the default for the
remainder of your session. So, if you were to link a Revit file into your project as Auto — By
Shared Coordinates, that would be the default for the rest of the session.

Tagged Elements When you'e selecting a tag, there are now two new buttons on the
contextual ribbon: Show Host and Select Host. Use Show Host to highlight the element that is
tagged and use Select Host to select the element tagged.

Reveal Constraints Mode There is now a new mode in the view control bar that will
highlight elements that are constrained within the current view.

Loading Families Revit now has a button in the Family Editor allowing you to load the
family into your project and close the family from editing in a single click.

Section Box by Selection When selecting an element or elements, there is now an option in
the context menu to create a section box surrounding the selected entities.

Remembered View States Revit will now remember the view states across sessions.

Performance Improvements There have been several performance improvements made
to redraw times and navigation, allowing the view to regenerate faster. This is especially
noticeable in larger models.

Revision Enhancements Several enhancements have been made to the Revisions tool:
¢ You can multiselect in the Sheet Issues/Revisions dialog box.

¢ You can delete revisions.

¢ The Numeric Numbering — Sequence starting number can be customized.

*

Alphabetic Numbering — Sequence is now called Alphanumeric. Alphanumeric allows
multiple characters in the sequence to accommodate custom numbering.

¢ Youcanadd a prefix or suffix to revision numbers.

Site Editing Revisions have been made to the site tools:

¢ Improved edit and modification times for complex toposurfaces, subregions, and building
pads

¢ Regeneration improvements when deleting building pads or modifying building pad
geometry

¢ Improved regeneration for cut/fill values when modifying building pad geometry

Rooms You can now place rooms automatically on the same level with one click:
Architecture tab > Room > Place Rooms Automatically. All empty spaces bound by room
bounding elements will be filled with a Room object.

Perspective Views Enhancements have been made to perspective views:
¢ InaPerspective view, you can now select the camera and reset the camera target.

¢ Perspective views can be toggled between isometric and perspective from the contextual
ribbon.
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Multiple Wall Joins You can now window-select to modify multiple wall joins at the same
time.

Ray Trace Rendering The Rendering dialog box now has a Rapid Ray Trace feature
available for static renderings. RapidRT provides rendering equivalent to mental ray® within
Revit.

What to Expect

Mastering Autodesk Revit Architecture 2016 is divided into five parts, each representing a
milestone in your progress toward becoming an expert Revit user. Here is a description of those
parts and what they will show you.

Part 1: Fundamentals

This book is not intended for novices, but we recognize that not everyone will know how to find
every tool or have a complete understanding of the workflow. The chapters in Part 1 help you
build a foundation of essential tools and knowledge.

Chapter 1, “Introduction: The Basics of BIM,” covers principles in building information
modeling within your office or project environment.

Chapter 2, “Applying the Principles of the User Interface and Project Organization,” details
the Revit interface and general organization.

Chapter 3, “The Basics of the Toolbox,” explores the commands and tools within Revit. It
gives you an overview of where to find them and leaves the deep dive into their use for the
chapters ahead.

Chapter 4, “Configuring Templates and Standards,” discusses the tools you'll need to develop
and manage graphic standards in a project template.

Part 2: Collaboration and Teamwork
Part 2 sets you on the path toward using Revit on a team or throughout your firm and takes a
deep dive into a successful BIM workflow.

Chapter 5, “Working in a Team,” discusses the critical tools to working with Revit in any
project team.

Chapter 6, “Working with Consultants,” covers the basics of working with team members
outside your office.

Chapter 7, “Interoperability: Working Multiplatform,” details the tools you'll need to share
your Revit files with other team members who don’t use Revit as a design tool.

Part 3: Modeling and Massing for Design
In this part, you'll delve into the use of Revit starting from the early stages of design through
analysis, iteration, and visualization.

Chapter 8, “Advanced Modeling and Massing,” details the creating of forms and shapes with
the conceptual Revit toolkit.
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Chapter 9, “Conceptual Design and Design Analysis,” gives you an overview of conceptual
Revit tools and using those in energy analysis.

Chapter 10, “Working with Phasing, Groups, and Design Options,” takes the next step after
the initial design and analysis: iteration.

Chapter 11, “Visualization,” takes the design work you've created and shows you how to
create stunning renderings and imagery of your design.

Part 4: Extended Modeling Techniques

Part 4 takes the conceptual forms you create in Part 3 and expands them to the real world using
walls, floors, roofs, and other building components to create the elements behind a building.

Chapter 12, “Creating Walls and Curtain Walls,” delves into the use of the Wall and Curtain
Wall tools.

Chapter 13, “Modeling Floors, Ceilings, and Roofs,” demonstrates a variety of ways to work
with the horizontal components of a building: floors, ceilings, and roofs.

Chapter 14, “Designing with the Family Editor,” shows you how to work with parametric
families to create a host of content for the building design.

Chapter 15, “Creating Stairs and Railings,” demonstrates a variety of ways and techniques to
use the Stair and Railing tools—for their intended purpose and for others.

Part 5: Documentation

Once the building is designed, it becomes necessary to create the views and documents needed
to build the project. This section shows you how to detail, document, and annotate the design.

Chapter 16, “Detailing Your Design,” works with the building design you created in previous
chapters to add 2D components for documentation.

Chapter 17, “Documenting Your Design,” works with the newly created views and helps you
organize them on sheets.

Chapter 18, “Annotating Your Design,” takes the next step in the documentation process and
works with keynoting and dimensioning.

Part 6: Construction and Beyond

This section focuses on what to do once the design is resolved, taking it into the construction
process and working with presentation tools.

Chapter 19, “Working in the Construction Phase,” focuses on the tools Revit has to keep track
of changes during construction.

Chapter 20, “Presenting Your Design,” shows you how to take the completed design and
display the results in a variety of 2D and 3D methods.

Chapter 21, “Working with Point Clouds,” teaches you how to leverage the emerging
technology of LIDAR scanning and work with a point cloud in your Revit file.
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Appendices

Finally, three appendices supplement the chapters’ coverage of Revit software features:

Appendix A, “The Bottom Line,” offers our solutions to the “Master It” questions in each
chapter’s “Bottom Line” section.

Appendix B, “Tips, Tricks, and Troubleshooting,” is just what the title describes—a collection
of tips and tricks for troubleshooting and working effectively with Revit.

Certification Appendix C, “Autodesk Revit Architecture Certification,” describes Autodesk’s certification
Objective exam for Revit Architecture and how this book can be used as a supplementary tool for test
preparation. Throughout the book, the symbol shown on the left marks significant coverage

of exam objectives.

Contacting the Authors
We welcome your feedback and comments. You can find the authors on Facebook at Mastering
Revit, on Twitter @MasteringRevit, or via email at masteringrevit@gmail.com.

We hope you enjoy the book.


mailto:masteringrevit@gmail.com
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Fundamentals

Although this book is focused on helping you master Autodesk® Revit® Architecture software, we
recognize that not everyone will know how to find every tool or have a complete understanding of
the workflow. The chapters in Part 1 will help you build a foundation of essential knowledge and
may even give the veteran Revit user some additional insight into the basic tools and concepts of
building information modeling (BIM).

4 Chapter 1: Introduction: The Basics of BIM

¢ Chapter 2: Applying the Principles of the User Interface and Project
Organization

4 Chapter 3: The Basics of the Toolbox

¢ Chapter 4: Configuring Templates and Standards






Introduction: The Basics of BIM

In this chapter, we cover principles of a successful building information modeling (BIM)
approach within your office environment and summarize some of the many tactics possible
using BIM in today’s design workflow. We explain the fundamental characteristics of
maximizing your investment in BIM and moving beyond documentation with an information-
rich model.

In this chapter, you'll learn to:
& Understand a BIM workflow
¢ Leverage BIM processes

¢ Focus your investment in BIM

What Is Revit?

Autodesk® Revit® software is a BIM application that uses a parametric 3D model to generate
plans, sections, elevations, perspectives, details, and schedules—all of the necessary
instruments to document the design of a building. Drawings created using Revit are not a
collection of 2D lines and shapes that are interpreted to represent a building; they are live views
extracted from what is essentially a virtual building model. This model consists of a compilation
of intelligent components that contain not only physical attributes but also functional behavior
familiar in architectural design, engineering, and construction.

Elements in Revit are managed and manipulated through a hierarchy of parameters
that we will discuss in greater detail throughout this book. These elements share a level of
bidirectional associativity—if the elements are changed in one place within the model, those
changes are visible in all the other views. If you move a door in a plan, that door is moved in
all of the elevations, sections, perspectives, and so on in which it is visible. In addition, all of
the properties and information about each element are stored within the elements themselves,
which means that most annotation is merely applied to any view and is transient in nature.
When contrasted with traditional CAD tools that store element information only in the
annotation, Revit gives you the opportunity to more easily extract, report, and organize your
project data for collaboration with others.

Before we get started with a detailed examination of Revit, let’s take a step back and develop
a better understanding of the larger concepts of building information modeling and how they
will affect your practice of architecture.
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cerifiaion - Understanding a BIM Workflow

Objective
According to the National Institute of Building Sciences (www.nibs.org), a BIM is defined as “a
digital representation of physical and functional characteristics of a facility” that serves as a “shared
knowledge resource for information about a facility forming a reliable basis for decisions during its
life cycle from inception onward.” Although this is the definition of the noun used to represent the
electronic data, the verb form of building information modeling is equally important. BIM is both a
tool and a process, and one cannot realistically exist without the other. This book will help you to
learn one BIM tool—Revit Architecture—but it will also teach you about the BIM process.

Building information modeling implies an increased attention to more informed design
and enhanced collaboration. Simply installing an application like Revit and using it to replicate
your current processes will yield limited success. In fact, it may even be more cumbersome than
using traditional CAD tools.

Regardless of the design and production workflow you have established in the past, moving
to BIM is going to be a change. To begin, we'll cover some of the core differences between a
CAD-based system and a BIM-based one.

Moving to BIM is a shift in how designers and contractors approach the design and
documentation process throughout the entire life cycle of the project, from concept to
occupancy. In a traditional CAD-based workflow, represented in Figure 1.1, each view is
drawn separately with no inherent relationship between drawings. In this type of production
environment, the team creates plans, sections, elevations, schedules, and perspectives and must
coordinate any changes between files manually.
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In a BIM-based workflow, the team creates a 3D parametric model and uses this model to
generate the drawings necessary for documentation. Plans, sections, elevations, schedules,
and perspectives are all by-products of creating a building information model, as shown in
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Figure 1.2. This enhanced representation methodology not only allows for highly coordinated
documentation but also provides the basic model geometry necessary for analysis, such as
daylighting studies, energy usage simulation, material takeoffs, and so on.
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Leveraging BIM Processes

As architects or designers, we have accepted the challenge of changing our methodology to adapt
to the nuances of documentation through modeling rather than drafting. We are now confronted
with identifying the next step. Some firms look to create even better documents, whereas others
are leveraging BIM in building analysis and simulation. As we continue to be successful in
visualization and documentation, industry leaders are looking to push BIM to the next level. Many
of these possibilities represent new workflows and potential changes in our culture or habits, which
require you to ask a critical question: What kind of firm do you want, and how do you plan to use BIM?
As the technology behind BIM continues to grow, so does the potential. A host of things are
now possible using a building information model; in fact, that list continues to expand year after
year. Figure 1.3 shows some of the potential opportunities.

FIGURE 1.3 b i
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We encourage you to explore ongoing research being conducted at Penn State University
(http://bim.psu.edu), where students and faculty have developed a catalog of BIM uses and
project implementation guidelines that have been adopted into the National BIM Standard-
United States, version 2 (http://nationalbimstandard.org). Another important aspect of
supporting numerous BIM uses is the development of open standards. The organization known
as buildingSMART International (www.buildingsmart.org) provides a global platform for
the development of such standards. Groups from a number of regional chapters around the
world are generating information exchange standards that will soon have a profound impact
on the ways in which we share model data with our clients and partners. Some of the latest
developments are:

¢ IFC (Industry Foundation Classes) version 4
COBie—Construction—Operations Building Information Exchange
SPie—Specifiers’ Properties Information Exchange

BCF—BIM Collaboration Format

* 6 o o

UK-based BIM Task Group (www.bimtaskgroup.org)

For a general overview of the approach to standardizing exchanges with information
delivery manuals (IDMs) and model view definitions (MVDs), visit www.buildingsmart-
tech.org/specifications.

When moving to the next step with BIM—be that better documentation, sustainable analysis,
or facility management—you should look at your priorities through three different lenses:

¢ Visualize
¢ Analyze
¢ Strategize

Understanding these areas, specifically how they overlap within your firm, will help you
define your implementation strategy for BIM tools and processes.

Visualizing
Creating documentation using BIM gives you the added advantage of being able to visualize the
project in 3D. Although this was initially conceived as one of the “low-hanging fruits” of a BIM
workflow, this benefit has led to an explosion of 3D graphics—perspectives, wire frames, cloud
renderings, and animations—within the industry as a means to communicate design between
stakeholders on a project.

This digital creation of the project has given us a variety of tools to communicate aspects
of the project. It becomes “architecture in miniature,” and we can take the model and create a
seemingly unlimited number of interior and exterior visualizations. The same model may be
imported into a gaming engine for an interactive virtual experience. Clients no longer need to
rely on the designer’s pre-established paths in a fly-through—they can virtually “walk” through
the building at their own pace, exploring an endless variety of directions. The same model can
then be turned into a physical manifestation either in part or in whole by the use of 3D printers
(known as rapid prototyping), creating small models (Figure 1.4) in a fraction of the time it
would take to build one by hand. Many types of visualization are currently possible with BIM.


http://bim.psu.edu
http://nationalbimstandard.org
http://www.buildingsmart.org
http://www.bimtaskgroup.org
http://www.buildingsmart-tech.org/specifications
http://www.buildingsmart-tech.org/specifications
http://www.buildingsmart-tech.org/specifications
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FIGURE 1.4

An example of rapid
prototyping using
BIM data

Source: HOK

If we consider a complete spectrum of representations, from tabular data to 2D documentation
and then to 3D visualization, tremendous opportunities exist to transform the notion of traditional
design deliverables. Schedules give you instantaneous reports on component quantities and space
usage, whereas plans, sections, and elevations afford you the flexibility to customize their display
using the information embedded in the modeled elements. For example, the plan in Figure 1.5
shows how color fills can be automatically applied to illustrate space usage by department.
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Expanding 2D documentation to include 3D imagery also gives you the ability to clearly
communicate the intent of more complex designs. It may even have a positive effect on
construction by transcending possible language barriers with illustrative documentation
rather than cryptic details and notations. Figure 1.6 shows a basic example of a drawing sheet
composed of both 2D and 3D views generated directly from the project model.
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The obvious benefit to creating a complete digital model of your building project is the
ability to generate a wide variety of 3D images for presentation. These images are used to
not only describe design intent but also to illustrate ideas about proportion, form, space, and
functional relationships. The ease at which these kinds of views can be mass-produced makes
the rendered perspective more of a commodity. In some instances, as shown in the left image of
Figure 1.7, materiality may be removed to focus on the building form and element adjacencies.
The same model is used again for a final photorealistic rendering, as shown in the right image
of Figure 1.7.

By adding materiality to the BIM elements, you can begin to explore the space in color and
light, creating photorealistic renderings of portions of the building design. These highly literal
images convey information about both intent and content of the design. Iterations at this level
are limited only by processing power. The photorealism allows for an almost lifelike exploration
of color and light qualities within a built space even to the extent of allowing analytic brightness
calculations to reveal the exact levels of light within a space.
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FIGURE 1.7
Two different
methods of using 3D

presentation views
Source: HOK

The next logical step is taking these elements and adding the element of time. In
Figure 1.8, you can see a still image taken from a phasing animation (commonly referred to
as a 4D simulation) of a project. Not only do these simulations convey time and movement
through space, but they also have the ability to demonstrate how the building will react or
perform under real lighting and atmospheric conditions. All of this fosters a more complete
understanding of the constructability and performance of a project before it is realized.

FIGURE 1.8

A still from an
animation showing
accurate physical
conditions for the
project

Source: HOK
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BIM AS A SINGLE SOURCE MODEL

In the early 2000s, if you wanted to create a rendering, a physical model, a daylighting model,
an energy model, and an animation, you would have had to create five separate models and use
five different pieces of software. There was no ability to reuse model geometry and data between
model uses. One of the key uses of BIM is the opportunity to repurpose the model for a variety of
visualizations. This not only allows you to not have to re-create geometry between uses, but also
ensures you're using the most current information in each visualization because it all comes from
the same source. As the capacity of cloud rendering and analysis grows, the feedback will no longer
need to process locally and you'll be able to receive feedback faster.

9
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Analyzing

As with visualization, the authoring environment of a BIM platform isn’t necessarily the most
efficient one on which to perform analysis. Although you can create some rendering and
animations within Revit, a host of other applications are specifically designed to capitalize on

a computer’s RAM and processing power to minimize the time it takes to create such media.
Analysis is much the same way—although some basic analysis is possible using Revit, other
applications are much more robust and can create more accurate results. The real value in BIM
beyond design documentation is the interoperability of model geometry and metadata between
applications. Consider energy modeling as an example. In Figure 1.9, we're comparing three
energy-modeling applications: A, B, and C. In the figure, the darkest blue bar reflects the time it
takes to either import model geometry into the analysis package or redraw the design with the
analysis package. The lighter blue bar reflects the amount of time needed to add data not within
Revit, such as loads, zoning, and so on. The lightest bar represents the time it takes to perform
the analysis once all the information is in place.

FIGURE 1.9 BIM Environmental Analysis Time Comparison
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In A and B, we modeled the project in Revit but were unable to use the model geometry in
the analysis package. This caused the re-creation of the design within the analysis tool and also
required time to coordinate and maintain the design and its iterations between the two models.
In application C, you can see we were able to import Revit model geometry directly into the
analysis package, saving nearly 50 percent of the time needed to create and run the full analysis.
Using this workflow, you can bring analysis to more projects, perform more iterations, or do the
analysis in half the time.

The same workflow is true for daylighting (Figure 1.10) and other types of building
performance analysis. With the ability to repurpose the Revit model geometry, we are able to
move away from anecdotal or prescriptive design solutions and begin to rely on calculated
results. Using Revit also ensures consistency because the model is the sole source for design
geometry.

Building analysis can reach beyond just the design phase and into the whole building
life cycle. Once the building has been constructed, the use of BIM doesn’t need to end. More
advanced facilities management systems support tracking—and thereby trending—building
use over time. By trending building use, you can begin to predict usage patterns and help
anticipate future uses such as energy consumption or future expansion. This strategy can help
you become more proactive with maintenance and equipment replacement because you will be
able to “see” how equipment performance begins to degrade over time. Trending will also aid
you in providing a more comfortable environment for building occupants by understanding
historic use patterns and allowing you to keep the building tuned for optimized energy
performance.
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FIGURE 1.10
Daylighting overlay
from Autodesk® 3ds
Max® Design software

Strategizing

To maximize your investment in a BIM-based workflow, it’s necessary to apply a bit of planning.
As in design, a well-planned and flexible implementation is paramount to a project’s success. By
identifying goals on a project early on in the process, it allows BIM to be implemented efficiently
to reach those objectives. An effective strategy answers three key questions about a project:

¢  What processes do we need to employ to achieve our project goals?
¢  Who are the key team members to implement those processes?
¢ How will we support the people and processes with technology or applications?

Ask these questions of your firm as a whole so you can collectively work toward expertise
in a given area, be that sustainable design or construction or something else. Ask the same
questions of an individual project as well so you can begin building the model in early stages
for potential downstream uses. In both cases (firm-wide or project-based), processes will need to
change to meet the goals you've established. Modeling techniques and workflows will need to be
established. Analysis-based BIM requires different constraints and requirements than a model
used for documentation or clash detection. If you're taking the model into facilities management,
you'll need to add a lot of metadata about equipment but at a lower level of detail than if you
were performing daylighting studies. Applying a new level of model integrity during a design
phase can be a frustrating and time-consuming endeavor. Regardless of the goal, setting and
understanding those goals early on in the project process is a prerequisite for success.

Focusing Your Investment in BIM

One of the common assumptions is that larger firms have a better opportunity than smaller
firms in their capacity to take on new technologies or innovate. Although larger firms might
have a broader pool of resources, much of the investment is proportionally the same. We have
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been fortunate enough to help a number of firms implement Revit over the years, and each
has looked to focus on different capabilities of the software that best express their individual
direction. Although these firms have varied in size and individual desire to take on risk,
their investments have all been relatively equal. From big firms to small, the investment ratio
consistently equates to about 1 percent of the size of the firm. If you consider a 1,000-person
firm, that equals about 10 full-time people; however, scale that down to a 10-person firm, and
that becomes 1 person’s time for five weeks.

The key to optimizing this 1-percent investment is focusing your firm’s energy and resources
on the most appropriate implementation objectives.

Identifying the importance of visualization, analysis, and strategy to your process will help
guide you in selecting areas of implementation within your own practice. If your investment
(regardless of scale) is focused and well planned, it will yield strong results. When choosing
areas of implementation or how much focus to give to these areas, there are no wrong answers.
Just choose a path that reflects the comfort level of your firm while maintaining focus on
achieving success.

We elaborate on most of these topics throughout the remainder of this book. Using
real-world examples, we illustrate a variety of techniques to visualize, analyze, and strategize
using Revit.

Staffing for BIM

As you rethink the process of design and documentation, one of the fundamental changes

you will need to address is staffing. A common misconception of project management when
teams are first moving from CAD to BIM is that staffing the project will be the same in both
workflows. This couldn’t be further from the truth because when the workflow changes, staffing
allocations, the time to complete tasks, and the percentage of work by phase are all affected as a
result of the changes.

Several years ago, Patrick MacLeamy, FAIA, set out to illustrate the fundamental benefit to
more informed design that happened to be a by-product of building information modeling.
The graph, which has come to be known as the MacLeamy Curve (Figure 1.11), is not intended
to imply a simple shift in labor earlier in the design process; rather, it stresses the importance
of being able to make higher-value decisions before it becomes too difficult to make changes
to a design. The x-axis of the chart represents project phases from conceptual design through
occupancy, whereas the y-axis represents the amount of effort in each phase.

Another way to think about this shift is as a diagram of leverage, as shown in Figure 1.12.
Implementing BIM in earlier phases of a project gives you the greatest opportunity to add
value to the overall compilation of building information delivered for a facility. When you
begin BIM earlier, you may need to increase staff to build a better model or to perform energy
analysis or preliminary quantity takeoffs; however, using a better tool like Revit software will
not necessarily translate to the same labor used in a CAD-based project. You will find how this
affects your team effort after a few BIM projects.

Understanding Project Roles

With such a significant change in the effort behind a BIM-based project workflow, it’s also
important to understand how this change affects the various roles and responsibilities for the
project team. Project managers need to be able to predict staffing and time to complete tasks
throughout the project phases and have relied on past precedent of staff and project types
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to do this. Because a BIM-based project can significantly alter the project workflow, many of
the historic timetables for task completion are no longer valid. However, a BIM-based project
can be broken down into a few primary roles that will allow you some level of predictability
throughout the various project phases. Although the specific effort and staffing will vary
between offices (and even projects), there are some general roles that will need to be accounted
for on every project.

FIGURE 1.11
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Here are three primary roles that should be considered on every BIM project:

Architect Generates design intent and coordinates issues such as material, code
compliance, wall type, spatial program, and so on.

Modeler Creates 2D or 3D content that directly represents the design intent.
Drafter Works with annotations, sheet layout, view creation, and detail creation.

These roles represent efforts and general tasks that you need to take into account on any
Revit project. On a large project, these roles could also represent individual people, whereas on
a smaller project they might be all the same person fulfilling multiple roles. We’ll now explore
each of these in more detail and discuss how these roles affect the project workflow.

DESCRIBING THE ROLE OF THE ARCHITECT

The role of the architect is to generate the design intent and manage the technical issues

of the project. As the model is being created, you will naturally have to solve issues like
constructability and wall types and managing the program of spatial and equipment
requirements, as well as other issues involving code compliance and client relationships. This
role will be the one applying standards to the project (as in wall types, keynotes, and so on) and
organizing the document set. This role will need to be present on the project from the beginning
to ensure consistency of the virtual building creation and isn’t necessarily limited to only one
person. This role also might or might not be a “designer.” Although it is possible to do early
design in Revit software, many project teams prefer to use other tools such as SketchUp or even
a pencil and tracing paper. The job of the architect is steering the creation of the building within
the Revit environment. This role includes the following tasks:

¢ Leading the creation of architectural elements and building from within the model
¢ Designing around code requirements and other building logistics

¢ Constructability and detailing aspects of the design

DESCRIBING THE ROLE OF THE MODELER

The role of the modeler—in some firms referred to as the BIM coordinator—is to create and
manage the 3D families and detail components needed in the project, which include all the
parametric families for things such as windows, doors, casework, wall types, stairs, railings,
furnishings, and so on. Typically, this role is the responsibility of less-experienced staff who
might not be able to fulfill the role of architect. This role tends to have longer periods of
undisturbed time, making it better suited to deal with some of the longer, more involved tasks
in modeling content. Finally, it also tends to have some familiarity with modeling applications
from academia or prior work experience. The modeler might not have worked with Revit
software directly but possibly with 3ds Max software or Rhino. This role includes the following
tasks:

¢ Creating model content and families
¢ Creating drafting components

¢ Managing system families within the project
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DESCRIBING THE ROLE OF THE DRAFTER

The role of the drafter is to create sheets and embellish associated views with annotations or
other 2D content. The drafter is responsible for the bulk of the work needed to document the
project. In earlier stages of the project, this role is typically assumed by either the architect or the
modeler, but as documentation progresses into later phases of design, this can quickly become
the role of multiple people on a larger project. This role includes the following tasks:

¢ Keynoting

¢ Dimensioning

¢ Creating sheets and configuring views
*

Creating schedules

Establishing a BIM Execution Plan

To optimize your results with BIM, it’s important to start with the end in mind. Although a lot
of tasks are possible with a BIM model before you draw your first wall, you will want to create
a BIM execution plan. We go into more detail about creating these plans and some resources
for them in Chapter 6, “Working with Consultants,” but essentially a BIM plan helps to drive
the direction of the modeling effort and modeling outcomes. Will your project need to add
parameters for energy modeling? Daylighting? Does the owner have expectations for a model
deliverable? How much does everyone model without being too much? All of those possibilities
and more are explored and documented in a BIM execution plan. It gives the project team a
definitive outcome to model toward.

The BIM plan will also help address which team members you'll need at which phases of
the design. For instance, at the inception of a project design, a modeling role will be of the best
use. This person can help create building form, add conceptual content, and get the massing for
the building established. If you're using the conceptual modeling tools (covered in Chapter §,
“Advanced Modeling and Massing”), the modeler can even do some early sustainable design
calculations (covered in Chapter 9, “Conceptual Design and Design Analysis”).

Once the project begins to take a more established form and you complete conceptual design,
you'll need an architect role to step into the project. As in a typical project, you'll have to mold
the form into a building by applying materials, applying wall types, and validating spatial
requirements and the owner’s program.

During schematic design, you'll need to include the role of the drafter to begin laying out
sheets and creating views. These sheets and views don’t have to be for a construction document
set as of yet, but you'll need to establish views for any schematic design submittals. If these
views are set up properly, they can be reused later for design development and construction
document submittals as the model continues to gain a greater level of detail.

You should avoid adding staff to your project during the construction documentation phase.
In a BIM/Revit workflow, this can sometimes cause more problems than it solves and slow
down the team rather than get work done faster.

Another proven technique of managing larger Revit projects is to assign work according to
elements of the building rather than by drawing a series. For example, one person would be
responsible for building enclosures and another for structure, interior partitions, furniture,
vertical circulation, and so on. This strategy encourages each team member to develop their
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portion of the design more collaboratively because the modeling for each component must be
coordinated with the surrounding systems.

Even though your team won't be assigned work through a series of sheets, each person
should be tasked with overseeing each sheet series. The annotation related to each building
system is the responsibility of the respectively assigned team member, but someone else will be
responsible for reviewing each series of sheets to ensure that they are appropriately maintained
for presentation or distribution. On smaller projects, the project architect would likely be the
person supervising the entire sheet set.

This dual responsibility is an important aspect of team management that will keep your BIM
projects on track. Spending the majority of time working in the model and thus neglecting the
preparation of properly annotated sheet views becomes very alluring,.

ADDING TEAM MEMBERS TO FIGHT FIRES

In many projects, there might come a time when the schedule gets tight and project
management wants to add more staff to meet a specific deadline. When in a 2D CAD
environment, new team members would be added to help meet a deadline and would have the
burden of trying to learn the architecture of the building, the thoughts behind its design, and
how its various systems interact. In a Revit project, they have that same obligation, but they
have the additional task of learning how the model has been configured. The model will have
constraints set against various elements (such as locking a corridor width) and various digital
construction issues (such as how floors and walls might be tied together, what the various
family names are, or workset organization). New team members require additional time to
“ramp up.”

Regardless of planning, deadlines still escape the best of architects and project managers.
It’s a good idea to know when and how you can “staff up” to be sure to meet those deadlines.
Keeping in mind that your team members new to the project have to learn about both the design
and the model, here are some task ideas to both help production and make sure they don't
accidentally break anything:

Content Creation You will find that you will be making model families or detail
components until the end of the project. This will help get the new team members engaged
in a specific part of the project and also isolate them enough until they learn a bit more about
how the model has been configured.

The Drafting Role Even if this isn't their ultimate role, having new team members help
create views and lay out sheets will get them familiar with the architecture while still
allowing the team to keep progressing on the document set.

Working on Detailing Every project can always use someone who knows how to put a
building together. If you have someone new to the project and possibly even new to Revit
software, let that individual embellish some of the views already created and laid out on
sheets with 2D components, linework, and annotations.
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The Bottom Line

Understand a BIM workflow. Understand how projects are completed in BIM and how the
use of Revit software on a project can change how information within a project is created.

Master It Explain one of the primary differences between a more traditional 2D CAD-
based workflow and producing documents using Revit.

Leverage BIM processes. Understanding the level of risk your firm is willing to take in
new technologies will help you establish goals for your future use of BIM.

Master It Using the three areas of firm integration (visualization, analysis, and
strategy), define how those areas overlap for your firm or project.

Focus your investment in BIM. Since using Revit software is a change in workflow, it is
also important to understand the change in staffing and who is needed to perform what roles
on a project.

Master It What are the three primary roles in a Revit project, and what are the
responsibilities of those roles?
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Applying the Principles of the User
Interface and Project Organization

After more than a decade in the architecture, engineering, and construction (AEC) industry,
Autodesk® Revit® software continues to be unique in its combination of powerful features and
ease of use. Revit may not be the absolute best tool to design and document every imaginable
building type, but its features and functions make the vast majority of production tasks much
more efficient and accurate.

Revit is a completely bidirectional, multiuser working environment, so if you compare its
functionality to other 2D computer-aided drafting (CAD) or 3D BIM tools, stop now. Instead
of layers and vectors, you will be using terms such as projects, components, and parameters
along with tools like Wall, Door, and Floor. The concepts and terminology should seem familiar
if you have experience in the building industry; however, it can be a daunting task to learn
a completely new software application. This chapter provides an overview of the Revit user
interface (UI) as well as the key aspects of data organization within a project.

In this chapter, you'll learn to:

& Understand the user interface

¢ Understand project organization

Understanding the User Interface

The Ul is based on the Windows ribbon framework that is also found in software applications
such as Microsoft Office. Within Revit, you will find many commands and tools that use similar
dialog boxes and workflows. For example, you won't find disparate dialog boxes for door
properties versus window properties. Persistence of tool location is another key to increased
usability. Even though tools remain contextually exposed or hidden, the majority of them can be
found in the same place relative to the overall UL

You have the ability to access all three disciplines of the Revit software suite—Architecture,
Structure, and MEP—provided you have licenses to use each. This functionality is addressed in
the “Getting to Know the Ribbon” section of this chapter.

Figure 2.1 shows the Autodesk® Revit® Architecture 2016 UL To illustrate some different
project views, we've tiled four view types: plan, elevation, 3D, and sheet. In the following
sections of this chapter, we will review the major components of the UL
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FIGURE 2.1
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Accessing and Using the Application Menu

Click the big R in the upper-left corner of the UI to open the Application menu and then access
commonly used commands such as New, Open, Save, Print, and so on. You can also export
your project to a number of 2D and 3D formats from this menu. This menu is also where you
manage licensing information. The Publish option lets you upload exported formats (DWF,
DWG, DXF, DGN, and SAT) to Autodesk® Buzzsaw® to share project documents with your team.
Use the Close command to quickly close a project or family without closing every open view.
When accessing some of the flyout commands in the Application menu, be aware that there may
be additional commands or options on the flyout that are hidden. This is most evident on the
Export command flyout, in which you must scroll to the bottom of the flyout to access exporting
options for IFC (Industry Foundation Classes) and others.

Using the Quick Access Toolbar

The Quick Access toolbar (QAT) allows you to keep frequently used tools at your fingertips.
Some commonly used commands are included by default in the QAT, but you can customize it
to meet your own needs.

Right-click any button in one of the ribbon tabs, and you will find the command Add To
Quick Access Toolbar. By clicking the small, down-facing arrow to the far right of the QAT,
you’ll find that tools may be further customized, grouped, or removed from the toolbar
(Figure 2.2). By default, the QAT bar is above the ribbon, but you also have the option to show
the QAT below the ribbon.
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Using the InfoCenter
To the far right of the QAT is the InfoCenter (Figure 2.3).

FIGURE 2.3
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From left to right, you have the ability to search for help solutions, access the Subscription
Center, open the Communication Center, show Favorites (saved articles and solutions from the
Communication Center), sign in to other Autodesk services (such as cloud rendering), launch the
Autodesk Exchange for Revit (Exchange Apps), and open the help content.

Getting to Know the Ribbon

The ribbon is the primary location for accessing the commands and tools you will use in a
project (Figure 2.4). You can launch commands and tools using the ribbon, or you can create
customized keyboard shortcuts as an alternative. Refer to Chapter 3, “The Basics of the Toolbox,”
for more information on keyboard shortcuts. Throughout this book, we will refer to the ribbon
frequently, so you should be familiar with its basic parts: tabs and panels.
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The organization and size of the icons within each panel on the ribbon will change slightly as
you scale the size of your application window. As the application window gets smaller, the icons
will decrease in size and will sometimes stack, or the descriptions will be hidden.

FIGURE 2.4
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TOURING THE TABS

Tabs are the highest level of organization and are used to select from among the various groups
of functionality. There are up to 11 tabs along the top of the ribbon. We'll take a moment to
briefly describe them:

Architecture, Structure, or Systems If you install Revit Architecture you will only have
access to the Architecture and Structure tabs in the ribbon. If you install Revit with one of
the Autodesk Building Design suites, you will have access to the tools for all three design
disciplines, and you can control the visibility of these tabs (Architecture, Structure, and
Systems) from the Options dialog box (accessed from the Application menu), as shown in
Figure 2.5. These tabs contain tools you will use to create or place content specific to each
design discipline.

Insert The Insert tab is used to link external files (2D, 3D, image, and other RVT files) as
well as search for external content via Autodesk® Seek. To insert content from family files,
you can use the Load Family command from this tab; however, this same command is
available with most modeling commands in the contextual tab of the ribbon. Learn more
about linking Revit files in Chapter 6, “Working with Consultants,” and using other file
formats in Chapter 7, “Interoperability: Working Multiplatform.”
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Annotate The Annotate tab contains many of the tools necessary to annotate, tag,
dimension, or otherwise graphically document your project. Learn more about these tools in
Chapter 16, “Detailing Your Design,” and Chapter 18, “Annotating Your Design.”

Analyze The Analyze tab contains the tools necessary to modify energy analysis settings
and to run an energy simulation via Green Building Studio® This feature requires an
Autodesk Subscription account to access the online analysis engine. Learn more about
conceptual energy analysis in Chapter 9, “Conceptual Design and Design Analysis.”

Massing & Site The Massing & Site tab contains the tools necessary to add massing- and
site-related elements such as toposurfaces and property lines. Learn more about modeling
site context in Chapter 3, “The Basics of the Toolbox,” and conceptual design massing in
Chapter 9.

Collaborate The Collaborate tab contains the tools that you'll use to coordinate and
manage the project within your own team as well as across other teams and their linked files.
Learn more about worksharing in Chapter 5, “Working in a Team,” and interdisciplinary
coordination in Chapter 6.
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FIGURE 2.6
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View The View tab contains the tools that you'll use to create all your project views, 2D
and 3D, as well as schedules, legends, and sheets. You can also modify your UI from this tab,
including your keyboard shortcuts. Learn more about creating multiple project views and
sheets in Chapter 17, “Documenting Your Design.”

Manage The Manage tab contains tools to access all your project standards and other
settings. You will also find the Design Options and Phasing tools on this tab. Additional
tools such as Review Warnings and Select By ID are found in the Manage tab and will help
keep your project running smoothly.

One of the most important settings that you'll use during your project is Object Styles on
the Manage tab. Selecting this option will allow you to manage the global visibility settings
for just about everything in your project: how it projects, how it cuts, and its associated color
and pen weight. Learn more about this and other project settings in Chapter 4, “Configuring
Templates and Standards.”

Modify The Modify tab contains the tools used to manipulate the content that you're
creating in your project. You'll find tools like Cut, Join, Move, Copy, and Rotate, among many
others. Learn more about common editing tools in Chapter 3.

Contextual Tabs Contextual tabs are revealed when specific elements are selected or
element creation commands are launched. For example, the Modify | Walls contextual tab
(Figure 2.6) is displayed when a wall is selected. These unique tabs are usually colored green
to help you distinguish them from other static tabs in the ribbon.

|

D"’E' Edit Attach  Detach
Profile Top/Base Top/Base
| Measure | Create Mode Modify Wall

A simple, yet important, setting that may be exposed on the contextual tab when placing
model content is Tag On Placement. Modeling commands like Door, Window, and Component
allow you to enable automatic tagging to reduce overall documentation time. If you are
working in an early design phase, you may wish to disable the Tag On Placement setting.

PLACING PANELS

Within each tab in the ribbon are groups of tools and commands referred to as panels. If you
want to make any panel consistently available, you can pull it out of its tab and arrange it
anywhere on your computer screen. To relocate a panel, drag the panel out of the ribbon using
your mouse pointer on the panel title bar (Figure 2.7). The panel will snap to alignment with
other panels you have previously dragged from the ribbon if you hover over other floating
panels while dragging.

To return a panel to the ribbon, hover the mouse pointer over a floating panel and the panel’s

border will appear. Click the arrow in the upper portion of the gray bar at the right of the
floating panel.
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On some panels, you will find special features that can be accessed from the panel’s title bar.
An example of these features can be seen in the Annotate tab of the ribbon. In Figure 2.8, the
small arrow on the Text panel is known as a dialog launcher and will open the Type Properties
dialog box for Text (not shown in the figure). Clicking the down arrow on the Tag panel exposes
an expanded panel that displays the Loaded Tags and Symbols command.
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Using Other Aspects of the Ul

Now that we've covered the fundamental elements contained in the ribbon, let’s look at other

important aspects of the UL

OPTIONS BAR

The Options bar is located directly below the ribbon and is a contextually sensitive area that
gives you feedback as you create and modify content. In Figure 2.9, you see the options available
below the ribbon when the Wall tool is active. You can also use the Options bar when an object

already placed in a project or family is selected.
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An especially important and frequently used option is included with any annotation
symbol—the ability to include or exclude a leader. This will help you place tags in the clearest
location within your documentation while maintaining a parametric relationship to the
associated model element. Look for this option when you use the Tag By Category command
from the Annotate tab in the ribbon.

PROPERTIES PALETTE, PROJECT BROWSER

The Properties palette contains the instance parameters of whatever you're currently working
on. In this palette, you will find the Type Selector, a selection filter, and the Edit Type button
(Figure 2.10). You'll learn more about filtering selected objects in Chapter 3, as well as much
more about parameters in Chapter 14, “Designing with the Family Editor.”

FIGURE 2.10
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Certification The Project Browser (Figure 2.11) is a hierarchical listing of all the views, legends, schedules,
Objective  sheets, families, groups, and links in your project. You can expand and collapse the project tree
by selecting the + and —icons.
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You can search for elements by right-clicking on any item in the Project Browser and
selecting Search from the context menu. The simple search function will highlight any view,
sheet, family, or type with the matching text in its name.

The Project Browser can also be filtered and grouped into folders based on a number of user-
defined parameters (see Figure 2.12). To access the Browser Organization Properties dialog box,
right-click the Views portion at the top of the palette. You can also access this tool in the View
tab under the User Interface flyout button. Learn more about Project Browser customization in
Chapter 4.

The Properties palette and Project Browser can be undocked from the main Ul and can also
be placed on a secondary monitor simply by dragging or double-clicking the top border of either
palette. You can also drag these Ul elements onto each other to use them in a unified tabbed
or stacked palette, as shown in Figure 2.13. Dragging one palette onto the top border of the
other will create a tabbed palette, whereas dragging it just below the top border will result in a
stacked palette.
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STATUS BAR

The status bar at the bottom of the UI provides useful information about selected objects and
active tools. When you start a tool, the status bar will display prompts about the next step
required of the tool. For example, select an object and start the Rotate command; the status bar
will read “Click to enter rotate start ray or drag or click the rotation center control.” It is also
useful when you are using the Tab key to toggle between object snap points or when selecting
chains of elements.

Toward the middle of the status bar, you will find toolbars for worksets and design options.
At the far right end, you will see a filter icon next to a number. When you select objects in a view
window, the number of selected objects will be displayed here. Click the Filter icon to open the
Filter dialog box and refine the selection set. The five icons next to the Filter icon determine
which objects in your model are eligible for selection. We will discuss selecting elements in
greater detail in Chapter 3.

DRAWING AREA

The drawing area is the window into your design space. As shown previously in Figure 2.1, you
can tile several views from any number of open files or you can maximize the view windows.
When the view windows in the drawing area are maximized, press Ctrl+Tab on the keyboard to
cycle through the open views. To reverse the cycling, press Ctrl+Shift+Tab.

If you decide to use tiled views when you work in Revit, you should be aware of a subtle
limitation. You'll be able to zoom into only the extents that are defined by the drawing area.
If you want to get around this limitation, here’s a helpful tip: Create a new sheet, but then
delete the sheet border. This is your “working” space for any view of the project. Now you can
create duplicate views of any of your project views and assemble them in this working space
(Figure 2.14). Zooming in and out is much more fluid, and you're not limited to the extents of
one drawing area. You can create a keyboard shortcut to activate and deactivate views, which is
helpful as well.
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VIEw CONTROL BAR

The view control bar is at the bottom of every view and changes slightly depending on the type
of view (Figure 2.15). For example, sheet views have only four buttons and perspective views
don’t have a scale option. In Figure 2.15, we have tiled three view windows to illustrate some of
the differences in the view control bar. From top to bottom, you can see a drafting view, a plan
view, and a 3D view.

FIGURE 2.15
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Some of the buttons in the view control bar are just shortcuts to view parameters that are
also available from the Properties palette. Scale, Detail Level, Crop View, and Show/Hide Crop
Region are found in both the view control bar and the Properties palette. The Visual Style
button allows you to select from a short list of graphic display modes that can be customized in
detail with the Graphic Display Options in the Properties palette.

Other buttons in the view control bar are unique commands. One example is the Temporary
Hide/Isolate command. When you select an object in a view window, use this button to select
from various tools to hide or isolate either the selected objects or the entire category of objects.
Temporary visibility states do not affect printing, and the view window will display with a
turquoise border until the temporary visibility is reset. Next to the Hide/Isolate button is the
Reveal Hidden Elements button. Use this tool to highlight any elements that are hidden in the
current view, either temporarily or through other methods.

The Worksharing Display button is available only on projects where worksharing is enabled.
Worksharing Display can be enabled and configured in any view to illustrate Owners, Checkout
Status, Model Updates, and Worksets. Refer to Chapter 5 for a detailed explanation of these
visibility features.

The Show/Hide Analytical Model button allows you to quickly display analytical graphics
that are commonly used by the Structural or MEP tools in Revit. Finally, the Reveal Constraints
button temporarily displays all of the model-based constraints visible in the current view. This
is useful for troubleshooting model elements that might not be behaving as expected.

TEMPORARY VIEW PROPERTIES

You may also temporarily modify view properties or apply a view template. When you click
the Temporary View Properties icon in the view control bar, you will have a choice of Enable
Temporary View Properties or Temporarily Apply Template Properties, as shown in Figure 2.16.
Because these applied properties are only temporary, they will not affect printing and they will
not be saved with the project.
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FIGURE 2.16
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If you select Temporarily Apply Template Properties, you can select from any view template
established in your project. Once a view template is applied to the view with this tool, the view
will be highlighted with a purple boundary, as shown in Figure 2.17. Refer to Chapter 4 for a
detailed review of view templates.
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Referring to Figure 2.16, you will notice that any recently applied view templates will appear
in the Temporary View Properties menu. This allows for rapid application of templates to
increase your productivity when manipulating views for various working scenarios.

The other command selection is to Enable Temporary View Properties. This mode allows
you to change any view properties manually. The result is the same as temporarily applying a
view template, but you can tweak any setting to your needs. For example, you might want to
temporarily hide all the furniture in a view.

To remove the temporary settings, you can simply wait until you close the project file because
the temporary settings are not saved. Otherwise, click the Temporary View Properties icon
again and select Restore View Properties.
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GRAPHIC DiSPLAY OPTIONS

The Graphic Display Options dialog box gives you access to some of the same settings you

can select in the view control bar; however, more refinement options are available. From the
Properties palette, click Edit in the Graphic Display Options property field, and explore the
graphic settings you can customize for the current view (Figure 2.18). As an alternative, you can
click the Visual Style icon (the small box) in the view control bar and choose Graphic Display

Options from the pop-up menu.

FIGURE 2.18
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Many graphic options are available, including customized backgrounds, photographic
exposure, and a transparency slider. Experiment with a variety of the settings to see which ones
meet your presentation and documentation needs. You'll learn much more about graphic styles

in Chapter 11, “Visualization.”
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WORK PLANE VIEWER

Most modeling tools and commands require an active work plane on which to place geometry.
When you are working in a plan view, the work plane is usually set to the current level
associated with the view. In a 3D, section, or elevation view, the definition of an active work
plane may be a bit more confusing. In addition to levels, work planes can be defined as
reference planes, a structural grid, or a surface of another object. To help you visualize an active
work plane, a work plane viewer is available in Revit.

The Viewer option is located on the Work Plane panel of the Architecture tab. This viewer
is available from all model views when you're in the project environment. By default, the work
plane is based on the active work plane of the last active view. But when you enter Sketch mode
(for example, when you are creating a floor or a roof), the active work plane is that of the sketch
(Figure 2.19). So even if the project window shows a 3D view, the viewer shows the plane of the
sketch—and you can sketch directly in the work plane viewer! This is useful for working on
sloped surfaces such as roofs.

FIGURE 2.19 Workpiane Viewet - Acive Basic Roof : Wood Rafter & - Asphalt Shingle - In..[8)
Sketch mode with / e
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Navigation Methods

One of the challenges in any 3D modeling software is to create methods of navigation that
are as intuitive as possible. If you have used more than one modeling application, such as
Rhino or SketchUp or Digital Project, you will know that there is no standard 3D navigation
functionality. Autodesk has created consistency across most of their industry-based



34 |CHAPTER2 APPLYING THE PRINCIPLES OF THE USER INTERFACE AND PROJECT ORGANIZATION

applications such as AutoCAD? 3ds Max® Navisworks®and Revit software. In addition to the
consistency within the Autodesk applications, you have a variety of navigation methods to meet
your personal preference, including the ViewCube® tool, the SteeringWheels® tool, and basic
mouse controls.

VIEWCUBE

A 3D navigation tool known as the ViewCube is available in most Autodesk design software.
This tool will appear by default in the upper-right corner of any 3D view. Click any face of the
cube to orient the view to that face, or click a corner of the cube to orient to an axonometric
angle. Press and hold the left mouse button while moving the mouse pointer over the ViewCube
to orbit the view freely. Press and hold the left mouse button while hovering over the compass,
and the view will rotate as if it were on a turntable.

Hovering over the ViewCube with your mouse pointer reveals the Home option (the little
house above the ViewCube) that you click to return to your home view. Right-clicking the
ViewCube opens a menu that allows you to set, save, and orient your view (see Figure 2.20).
Selecting Options from the context menu takes you directly to the ViewCube options in the
Options dialog box, which you can also access from the Application menu. The ViewCube
options allow you to customize the placement, transparency, and functional behavior of
the tool.

FIGURE 2.20 e
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bar. The SteeringWheels will follow your mouse pointer as you move about a view and will
stop when the mouse movement slows, allowing you to hover the mouse pointer over one of
the command areas on the wheel. As you hover the mouse pointer over a navigation command,
press and hold the left mouse button while moving the mouse to activate the corresponding
navigation method. This is easier to demonstrate than explain in text, so feel free to try the
various modes of the SteeringWheels tool as you continue through this book.

If you use a laptop or mobile workstation without the benefit of a mouse, the SteeringWheels
tool can be a welcome substitute for traditional pointer-based navigation. The touchpads or
pointing sticks on most laptops do a poor job of emulating the press-and-drag motions of a
mouse along with simultaneous keyboard button combinations that drive native navigation in
Revit. If you're struggling without a mouse connected to your laptop, try the SteeringWheels
tool and you might thank us!

NAVIGATION BAR

Access to the most common navigating tools is also provided in the Navigation bar located at
the right side of the drawing area. From here you can launch any of the SteeringWheels and all
of the zoom commands from flyout buttons.

NAVIGATING WITH THE MOUSE

As with most modern design applications, the mouse can also be used to navigate in any

view. You are not constrained to using the ViewCube, SteeringWheels, or Navigation bar. You
might have already figured out that pressing the left mouse button selects objects and the right
mouse button is used to access context menus. We discuss selection methods with greater
detail in Chapter 3. For now, let’s review how you can use the mouse to navigate the views

in Revit.

To pan in any view, press and hold the wheel button on your mouse while moving it
around your mouse pad. Hold the Shift key and use the wheel button on the mouse to orbit
a 3D view.

The mouse wheel can be used to zoom in and zoom out of any view, but the zooming may
be somewhat choppy. Hold the Ctrl key and press the wheel button while moving the mouse
forward to zoom out (pushing the model away) or backward to zoom in (pulling the model
toward you). You will also notice that the views will zoom in and out with a focal point based
on the location of the mouse pointer.

In camera views, zooming works a bit differently. Scrolling the mouse wheel zooms in and
out but includes the view’s crop region. To adjust the view within the crop region, only the
SteeringWheels and the ViewCube can be used.

In addition to a traditional mouse, you can use a 3D navigation device such as the Space
Navigator from 3Dconnexion (www.3dconnexion.com), as shown in Figure 2.21. A 3D mouse
allows you to navigate in multiple directions simultaneously using joystick-like motions.
Simply attach the device to your computer and install the 3Dconnexion software, and a
3Dconnexion button will be displayed on the Navigation bar. The 3D mouse will automatically
navigate in any 2D or 3D view, but the Navigation bar button allows you to toggle between
modes.
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FIGURE 2.21
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Defining Project Organization

If you have experience with 2D CAD software, you're likely familiar with many of the terms
and concepts related to designing and documenting a project, but not all of them have exact
equivalents in Revit software. You may be comfortable with thinking in terms of what needs

to be drawn and coordinated: plans, sections, elevations, details, schedules, and so on. Such
information is likely stored in a plethora of separate files that have to be linked together in order
to reference other parts of a building design. For teams collaborating on design, you are also
likely accustomed to allowing only one person in one file at a time. And finally, maintaining all
your project settings and standards is a struggle across so many disconnected files.

Working in the Revit environment affords you much more control and efficiency in
managing the aforementioned issues. The four key components of a holistic and efficient design
process are relationships, repetition, representations, and restrictions. These concepts are managed
in Revit software as datum objects, content, views, and project management, respectively. They are
managed from within a single, bidirectional database.

Figure 2.22 shows what we like to think of as a Revit organizational chart, which gives you
a visual description of these four top-level categories and what these categories contain. In the
following sections, we’ll discuss each of these categories and describe its particular role in your
Revit project environment.

Introducing Datum Objects (Relationships)

Data (plural) are sometimes referred to in Revit software as datum objects and consist of
references, grids, and levels (Figure 2.23). Datum objects establish geometric behavior by
controlling the location and extents of your content (the building, the stuff that goes in a
building, and the stuff you need to document your building).
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FIGURE 2.23
Datum objects

Reference

Grid 4’[ Plane \ )

Level 2
1001

Level 1
o-0" N,

[
|
I
[
|

Reference planes can be created in any 2D view from the main ribbon tabs (Architecture,
Structure, or Systems), but once created, they may not be visible in 3D. After you add reference
planes to your project, they can be set and seen from the Work Plane panel. This will allow you
to work with respect to the desired work plane.

Grids are used to locate structural elements in your project. You are not required to include
grids in your project, but they are quite useful in managing structural walls and columns. Like
reference planes, grid lines can be added to any 2D view. Keep in mind that grids can only be
perpendicular to levels. Furthermore, grids are only visible in views that are perpendicular to
the grid. So if the grid is in a north—south orientation, you'll be able to see it only in plan and
from the east-west orientation.

Levels are datum objects that are parallel to the ground plane. They serve several purposes.
First, they are the main method for placing and managing the elevation (or Z-location) of
content. Virtually all content placed in a Revit model has a Level parameter. You can even move
objects from one level to another simply by changing this property in the Properties palette.
Levels also function as constraints for objects such as walls and columns. These objects have
top and bottom constraints that can be set to levels so that they will automatically update if
the levels are adjusted. Levels may be seen and created only in elevation and section views;
therefore, you can't create levels in plan, and they can’t be diagonal to the ground plane.

Creating any datum is easy. Simply select the desired tool from the Architecture tab, and
then pick two points to define the start and end locations. Despite their two-dimensional
appearance, all datum objects have three-dimensional extents that help you manage
their appearance throughout a project. You will explore this further in the section “Explaining
3D and 2D Datum Extents” later in this chapter.

CREATING AND DUPLICATING LEVELS

In the previous section, we discussed the overall purpose of datum objects; however, there are
special conditions related to the creation of levels. First, you should understand that a level does
not always require an associated plan view. Levels that have plan views will have a blue graphic
symbol at the end (double-click it to go to that view), whereas those that don’t will have a black
graphic symbol. When you create a new level, you have the option to create a corresponding
plan view by using the Make Plan View option from the Options bar.
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Copying an existing level will not create the corresponding plan views. This is useful if you
are working on a larger project, such as a high-rise, and you want to quickly configure multiple
levels without creating them one at a time. You might also want to use levels just as a reference
for content but not for a specific plan, such as for an intermediate landing or mezzanine.

Although it is easy to create many levels by copying or arraying, only create the levels that are
necessary to manage major parts of your project. You don’t need to create a level for every slab,
stair, or floor offset. Too many levels can have a negative impact on your project’s performance.

Let’s explore the creation and duplication of levels with an exercise. First, download and
open the file c02-Levels-Start.rvt or cO2-Levels-Start-Metric.rvt from this book’s
web page at www. sybex.com/go/masteringrevitarch2016. Then follow these steps:

1. Open the exercise file and make sure the Project Browser is open—remember that it
may be in a tabbed palette with Properties. Expand the Views tree and then expand
Elevations. Double-click on South to activate that view in the drawing area.
You will see two levels that are usually present when you create a new project using the
default template.
2. From the Architecture tab in the ribbon, find the Datum panel and click the Level tool. In
the Options bar, ensure that the Make Plan View option is selected.
3. From left to right, draw a new level exactly 10-0" (3000 mm) above Level 2.
When you hover the mouse pointer anywhere near either endpoint of the existing levels,
you will see alignment guides (dashed lines) that help keep the extents of the datum
objects consistent.
4. Click the Modify button or press the Esc key, and you will notice that the new level has a
blue target. Double-click the target for Level 3, and the Level 3 floor plan will open.
5. Return to the South elevation view and select Level 3. From the Modify tab in the ribbon,
click the Copy tool. In the Options bar, select the Multiple option.
6. Create two copies of Level 3: one that is 2'-0" (600 mm) above Level 3 and one that is 8-0"
(2400 mm) above that one, as shown in Figure 2.24.
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FIGURE 2.25

7. You can change the names and elevations of levels by selecting a level and then clicking
the name or the elevation value. Rename Level 3 to Level 2B, Level 4 to Level 3, and
Level 5 to Roof. If you are prompted to rename the corresponding views, click Yes.

As we stated previously, plan views are not created for levels that are copied or arrayed. This
gives you the flexibility to quickly generate levels for taller buildings without all the associated
views that may increase your project file size unnecessarily. Although this workflow may be
beneficial for you in early design phases, what do you do when you need all those floor plans
and ceiling plans for that high-rise design?

If you want to convert a level that doesn’t have a view to one that does, find the Create panel
on the View tab and then select the Plan Views fly out and then the Floor Plan command.

This opens the dialog box shown in Figure 2.25. You can select among all the levels without

corresponding views in your project. Only the levels you copied in the previous exercise are
listed in the dialog box.
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You can also use this command to create duplicate views of existing levels. Clear the Do
Not Duplicate Existing Views option at the bottom of the dialog box to see all the levels in your
project.

Select the Roof level and click OK. A floor plan will be created for the Roof level, and
that floor plan will be opened. It is important to note that every plan you create with this
method will be opened as you complete the command. Remember to use the Close Hidden

Windows tool (available in the Quick Access toolbar) to avoid slower performance in your
work session.
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EXPLAINING 3D AND 2D DATUM EXTENTS

Datum objects—specifically grids and levels—have two types of extents: 3D (analytic) and 2D
(graphic). These extents are expressed as grips that are shown at the endpoints of the grids and
levels in plans, sections, and elevations. The analytic grips control the extents of the datum
across the entire project and all views. The analytic grip is shown as an open circle and the
indicator displays as 3D, as shown in Figure 2.26.
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If you want to adjust the 2D extents of your datum in only the current view, click the 3D icon
and it will change to 2D. You can then modify the 2D extents of the datum object without
affecting the 3D extents. We will explore this further in an exercise later in this section.

Datum objects are visible only in views that intersect their 3D extents. The elevation in
Figure 2.27 shows four grids and four levels. Grid lines 3 and 4 are not visible on Levels 3 and 4
because their 3D extents are not intersecting those levels.

You can use the 3D and 2D extents to your liking in any view. In Figure 2.28, for example, the
3D extents of the grid lines extend through Level 1 and Level 2, but the 2D extents are set above
Level 2. This means that the grid datum would still be visible in both levels, even though it
looks like they don't intersect the levels.

When you move a datum object, one way or another, content is going to respond. If you
move a level, walls and furniture are going to move accordingly. If you move a grid, structural
elements associated to the grid are going to relocate. And if you move references, the elements
associated with them will update. As a matter of fact, you'll often constrain or pin datum objects
in order to restrict their movement as your project is starting to develop.

41



42

CHAPTER2 APPLYING THE PRINCIPLES OF THE USER INTERFACE AND PROJECT ORGANIZATION

FIGURE 2.27
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Let’s continue with the exercise from the section “Creating and Duplicating Levels” and edit
the 2D extents for one of the levels you copied. Remember that although this exercise uses levels,
these methods can be applied to grids as well. Here are the steps:

1. Open the South elevation view again, and you’ll notice that the label for Level 3 is slightly
overlapping the label for Level 2B because they are relatively close. You'll need to adjust
the 2D extent of Level 3.

2. Select Level 3, and you'll see two items at the right endpoint with which you'll need to
interact: the 3D indicator and the lock symbol. First, click the lock symbol to unlock the
right endpoint. This will allow you to move the endpoint for the selected level without
affecting all the other levels.

3. Click the 3D indicator so that it changes to 2D. Now you are ready to modify the
2D extents of the level.

4. Drag the 2D extents grip (the solid circle) to the right. The result should look like the
image shown in Figure 2.29.
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5. As a final option, you can choose to break the end of a level or grid line so that the tag or
label will clearly display. Click the Add Elbow symbol near the label at the right endpoint
of Level 3. We have indicated the location of this symbol in Figure 2.29.

6. Use the additional line grips to adjust the level endpoint so that it resembles the image
shown in Figure 2.30.
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PROPAGATING EXTENTS

Quite often you will adjust the extents of datum objects that need to be replicated in several
other views. Fortunately, there is a tool to help you accomplish this—Propagate Extents. The
premise of this tool is simple, but you must be aware of the subtleties in applying it to a three-
dimensional model.

The Propagate Extents tool pushes any modifications you apply to a datum object from one
view to other parallel views of your choosing. This tool does not work well on levels because
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the parallel views are essentially mirrored views of each other. For example, the orientation of
the South elevation is the opposite of the North elevation; therefore, if you make a change to the
extents at the right end of a level in the South elevation, those changes would be propagated to
the left end in the North elevation.

The best way to apply the Propagate Extents tool is with the 2D extents of grids. Why only
the 2D extents? Because changing the 3D extents affects the datum object throughout the
project, independent of any specific view. Let’s examine this behavior with a quick exercise:

1. Download and open the c02-Grids-Start.rvt file from this book’s web page, and then

activate the South elevation.

You will see three levels and four grids.

. Select grid 3 and click the 3D indicator at the bottom endpoint. Notice that the lock

symbol turns off automatically, allowing you to immediately adjust the graphic extents of
the grid.

. Drag the 2D extent of grid 3 up toward the top. Repeat this process for grid 4 so that the

result looks like the image shown in Figure 2.31.

=

—-—l—-__J____________.___Lj-;f":-___lg#

The line weight of the grid lines has been increased for clarity.

Before you continue, open the Level 1 and Level 2 floor plans and observe that grids 3
and 4 are still visible. If you had adjusted the 3D extents of the grids in the South
elevation view, those changes would already be reflected in the other views. We're using
this method because we want to maintain the 3D extents but modify the 2D extents only
in the South elevation view.

. Return to the South elevation view and select grids 3 and 4 while pressing the Ctrl key.

From the contextual tab in the ribbon, click the Propagate Extents button, and the dialog
box will appear as shown in Figure 2.32.

5. In the Propagate Datum Extents dialog box, select the North elevation view.
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6. Click OK to complete the command and then activate the North elevation view. Observe
that the 2D extents of grids 3 and 4 now match the modifications you applied in the South
elevation view.

You can use the Propagate Extents command to easily copy datum settings to any parallel
views in your project. This is especially effective for propagating grid extents to many
plan views in high-rise buildings.

RESETTING OR MAXIMIZING 3D EXTENTS

Two commands you might need when adjusting datum object extents are ones that give you the
ability to reset or maximize the 3D extents. These commands are available in the context menu
when you have a datum object selected (Figure 2.33).
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The Reset To 3D Extents command allows you to reset any graphic extent modifications back
to the analytic extents. Let’s apply this command in the continued exercise file:

1.

In the c02-Grids-Start file, return to the South elevation view. Right-click grid 3, and
select Reset To 3D Extents from the context menu. Repeat this step for grid 4.

. You will see the grid lines return to their original condition; however, this has been

changed only in the current view (South elevation). Activate the North elevation view to
observe this behavior.

Return to the South elevation view and select grids 3 and 4. Click the Propagate Extents
button in the contextual tab in the ribbon, and select the North elevation view.

Click OK to close the dialog box, and the reset 2D extents will be applied to the grids in
the other views.

The other command in this pair serves a similar purpose in dealing with datum objects.
Maximize 3D Extents is most often used if your levels or grids are exhibiting strange
behavior. There are various reasons why this happens, but you’ll realize it when it does.
You can use this command to set the analytic extents of a datum object to the outer
boundaries of your project geometry.

Continuing in the exercise file, activate the Level 1 floor plan and notice that grid line

C seems to be displayed like all the other grids. Now activate Section 1 from the Project
Browser or by double-clicking the section head shown in the floor plan. You'll notice that
grid line C is not visible in the section view. This is because someone mistakenly pulled
the analytic (3D) extents far to the left in plan while the graphic (2D) extents remained
consistent with the other grids. Let’s continue the exercise and repair this problem:

Activate the Level 1 floor plan and select grid line C. Right-click and from the context
menu, choose the Maximize 3D Extents command.

It may not seem like anything happened, but activate the Section 1 view and you'll now
see that grid line C is visible.

Return to the Level 1 floor plan, select grid line C again, and then click the 2D indicator at
the right endpoint so that it indicates 3D.

USING REFERENCE PLANES

Objects in the Revit model are able to maintain relationships with other objects; however,
you may not always have other model elements (like walls, floors, and roofs) to relate to other
geometry. This is why datum objects are so important.

If you've been using Revit for a reasonable amount of time, it seems obvious that levels
and grids would control content, but reference planes aren’t often appreciated. Here’s a simple
exercise to demonstrate this special kind of relationship between reference planes and walls:

1. Download and open the file c02-Walls-Start.rvt from this book’s web page. Activate

the Level 1 floor plan, select the wall segment, right-click, and then choose Create Similar
from the context menu. Use the Tangent End Arc option from the Draw panel in the
contextual tab of the ribbon to create a series of concentric walls starting from the left
endpoint of the provided wall, as shown in Figure 2.34.
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FIGURE 2.34
Concentric walls

2. Go to the South elevation view. From the Architecture tab in the ribbon, click the
Reference Plane tool and add two angled planes (dashed lines) as shown in Figure 2.35.

FIGURE 2.35
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If you move Level 1, you'll notice that the walls all move with it. You don’t have to select
the walls; it’s in the properties of the walls to maintain a relationship to the Level 1
datum. You could make the top of the walls maintain this same kind of relationship to
Level 2.

3. You can also create a relationship to the reference planes. To do so, simply select all the
walls (just hover your mouse over one wall, press and release the Tab key, and then left-
click to select the chain of walls), and then click the Attach Top/Base button in the ribbon.
Note that Attach Wall > Top is the default selection in the Options bar, so first pick the
upper reference plane. Click the Attach Top/Base button again, make sure Attach Wall >
Base is selected in the Options bar, and then pick the lower reference plane.
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Figure 2.36 shows the results in a 3D view, once you've attached the top and bottom of the
walls to the upper and lower reference planes.

FIGURE 2.36
Finished walls

Try moving and rotating the reference planes, and notice that the walls will maintain their
relationships to the planes. This is shown in a section view of the walls in Figure 2.37.
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Although you can use levels, grids, and reference planes to customize model elements,
there may be situations where you need to establish relationships with non-planar geometry.
You can find video tutorials on custom wall constraints posted on our YouTube channel at
www.youtube.com/user/MasteringRevit.

Using Content

Effective use of content is all about repeated elements in a hierarchy (project, family, type,
instance) that you put in your Revit project to develop and document your design. Content
can often maintain relationships with other content, but more important, content maintains
relationships to datum objects. As you can see from the Revit organizational chart shown
previously in Figure 2.22, content includes system families, component families, and spaces.
System families (also called host families) are content that is part of the Revit project
environment. These families are not created and stored in external files (RFAs)—they're found
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only in the RVT project file. If you need another type of a system family, you'll duplicate an
existing type from within the project. System families can be 3D elements such as walls, floors,
roofs, ceilings, stairs, and railings or 2D elements such as text, dimensions, revision bubbles, and
insulation.

Component families are created in the Family Editor and are either 2D or 3D content. This
means that you'll have to create and load these kinds of families outside the Revit project
environment as RFA files. When you start to create a component family, you'll need to select
an appropriate family template (Figure 2.38). By selecting the right family template, you'll
be certain that the component that you're creating is going to behave, view, schedule, and (if
necessary) export properly.
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Although most system families help shape the physical aspects of a building, the occupied
voids within are critical to a successful design. These elements are spaces, which take the form
of rooms and areas. Spaces maintain relationships to datum objects but also to model elements
including floors, walls, ceilings, and roofs. In addition to spatial properties, rooms are used to
document finishes within your project. Take a look at the properties of a room, and you'll find
Floor Finish, Base Finish, Wall Finish, and Ceiling Finish.

WORKING WITH TYPE AND INSTANCE PARAMETERS

All content in a Revit project has parameters, which are simply the information or data about
something. Parameters can affect many different aspects of an object, such as visibility,
behavior, size, shape, and material.

To develop a fundamental understanding of parameters, you must note that there are two
kinds of parameters: type and instance. Type parameters control information about every element
of the same type. For example, if the material of a piece of furniture is designated as a type
parameter and you change it, the material for all the furniture of that type will change. Instance
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parameters control only the instances that you have selected. So if the material of the piece
of furniture that you've selected is an instance parameter, you'll be editing only the selected
elements.

Instance parameters can be constantly exposed in the Properties palette. Selecting something
initially displays the instance parameters. Figure 2.39 shows the instance parameters of a wall
that control the relative height, constraints, and structural usage.

FIGURE 2.39
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By clicking the Edit Type button, you expose the type parameters (Figure 2.40). These
parameters control values such as the structure, graphics, and assembly code.

This section provided you with a basic overview of families and parameters; you will learn
much more about these concepts in Chapter 14.

Working with Views

Views are the means by which you will interact with and document the project. As you can
see in the Revit organizational chart shown previously in Figure 2.22, there are both 2D and
3D views. Two-dimensional views are oriented to specific coordinates such as plan, elevation,
and section. Schedules and material takeoffs are yet another way of viewing information

in a project that is neither 2D nor 3D. Three-dimensional views are either orthographic or
perspective (camera view) in nature. Views also have type and instance parameters that control
properties such as name, scale, detail level, phase filter, and graphic display options. We'll
review each type of view again in more detail in Part 5, “Documentation.”
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REVIEWING THE COMMON PROPERTIES OF VIEWS

Let’s first review, in detail, some of the properties that apply to most views. All of these are
found in the Properties palette when no objects are selected; however, some properties may also
be accessed in the view control bar. The most common view properties are as follows:

Crop Region With the exception of schedules and drafting views, the extents of all views
can be limited using crop regions. The visibility of the crop region itself can be turned off,
but you can choose to hide all crop regions in the Print Setup dialog box when using the
Print command. Although you might feel the need to keep crop regions visible to allow
easier editing, you can use the Reveal Hidden Elements tool in the view control bar to
temporarily show hidden crop regions. Buttons to enable/disable and show/hide the crop

region are available on the view control bar.

View Scale The scale of a view automatically controls the relative weight of line work as
well as the size of annotations such as text, dimensions, and tags. The view scale is displayed

on and can be modified from the view control bar.

Visibility/Graphics The Visibility/Graphic Overrides dialog box (Figure 2.41) allows
overrides of elements in two essential ways: visibility (turn object categories on/off) and

graphics (customize line thickness, color, and fill pattern).

Detail Level The Detail Level parameter can be set to one of three predefined choices:
Coarse, Medium, or Fine. This setting depends on how families are constructed, but it can
help improve model performance and avoid cluttered views by limiting the visibility of
smaller model elements. Detail Level can be set with a button on the view control bar.
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View Template As an aid to standardization, view templates can help you organize
common view settings and apply them to groups of views throughout your project and other
projects within your office or firm. View templates are covered in detail in Chapter 4.

CREATING AND DUPLICATING VIEWS

You can create views in various ways in order to work with your project in a manner that meets
your needs. Although creating views is quick and easy, you should avoid populating your
project file with too many unnecessary views. An overabundance of unused views will increase
the size of your project file and cause it to perform poorly. Let’s review the procedures to create
different view types and see how to control their extents after they’re created.

New views can be generated from the Create panel on the View tab of the ribbon
(Figure 2.42), and the process is quite simple. Click one of the buttons and a new view is
activated and stored in the Project Browser.

Certification
Objective

FIGURE 2.42
Creating new views
from the ribbon
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Another quick way to create new views is to right-click a view name in the Project Browser
and select one of the Duplicate View commands (Figure 2.43). You can also duplicate the current
view by using the Duplicate View button in the Create panel of the ribbon.
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As you can see in Figure 2.43, there are three choices in the Duplicate View flyout command:
Duplicate, Duplicate With Detailing, and Duplicate As A Dependent. Let’s take a quick look at
what each of these options means:

Duplicate This command will create a copy of the selected view but will not replicate any
of the annotation in the view. Use this command when you need a fresh copy of a view in
which you will create new annotation for a different documentation purpose.

Duplicate With Detailing As its name suggests, this command will create a copy of the
selected view with all of the annotation in the view. We don’t recommend using this command
too often because replicated annotation is often a sign of an inefficient production process.

Duplicate As A Dependent This command allows you to create a series of partial views
that assume the properties of one parent view. Using dependent views does not mean that
you can have a parent view with a larger scale like 1:100 and then create dependent views at
larger scales such as 1:50. The parent view has all the same properties as the dependents, but
you can manage the crop regions and settings from the parent view.

CREATING FLOOR PLANS AND CEILING PLANS

As you learned in the section “Creating and Duplicating Levels” earlier in this chapter, when
you create a level in an elevation or section view you have the option to create a plan view for
that level in the Options bar. If you have levels without corresponding plan views, you can also
use the Plan Views tool from the ribbon to create a plan view.
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The vertical extents of plans and ceiling plans are controlled by the View Range settings. The
View Range settings, as shown in Figure 2.44, define the vertical range of the view.
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The view range properties can be difficult to understand, so we created a diagram to
illustrate the principles. In Figure 2.45, you will see that the primary range is the zone you
usually see in a default floor or ceiling plan. If an object crosses the cut plane, the object’s
Cut values are used. If the object is below the cut plane but above the bottom, the object’s
Projection values are used. Cut and Projection values can be found in Visibility/Graphics.
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For most views, the Bottom and View Depth parameters are set to the same plane. Therefore,
objects below the bottom of the view range simply won’t appear. So, what happens if you need
to show objects on a lower terrace for reference in the current view? When you set View Depth
to Level Below or Unlimited, objects that are below the bottom of the view range but within the
view depth will be overridden with the <Beyond> line style.

Perhaps you only need to apply a different view range setting to isolated areas of a view. This
can be accomplished with the use of the Plan Region tool. You can find this tool in the Create
panel of the View tab along with the other Plan View tools. The Plan Region tool allows you to
sketch a boundary within which the View Range dialog box will be available to make specific
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changes. You can use this method for areas such as windows that might be placed in a wall
above the cut plane but need to be shown on the plan for documentation.

Another useful property of plans is known as an underlay. Although this property may
function more like a tool, it is found in the Properties palette along with the other view
properties. An underlay allows you to use any other level as a reference in the current view. You
can use the underlay to display ceiling soffits in a floor plan, to display furniture layouts in a
ceiling plan, or to use another level as a reference for replicating partition layouts.

CREATING ELEVATIONS

Selecting the Elevation tool on the View tab creates elevations of various types. You'll also notice
that as you place an elevation tag, the elevations automatically orient to walls (Figure 2.46). If
there’s no host element nearby to reference, they’ll automatically orient to the left.

FIGURE 2.46
Elevation tag /\ N
orientation N

Selecting the center of the tag will allow you to create additional elevation views (more
typically done for interior elevations) by selecting the unchecked boxes that surround the
elevation tag (Figure 2.47).

FIGURE 2.47 =N N — | < JE—1
Creating additional &
elevations



56 |CHAPTER2 APPLYING THE PRINCIPLES OF THE USER INTERFACE AND PROJECT ORGANIZATION

If you select the directional point of the elevation tag, you'll see a blue line that defines the
beginning of the cut plane for the elevation as well as a dashed line that defines the side and
rear extents (Figure 2.48). This allows you to control the analytic extents of the elevation without
moving the graphic tag, which is useful if you want the tag in a particular location but you want
the cutting plane to start somewhere else.

-

FIGURE 2.48
Elevation extents

Finally, there are three types of elevations in a Revit project: exterior, interior, and framing.
Their differences are more than graphic. Exterior elevations by default don’t have an active crop
boundary, only a starting cut plane. Interior elevations have their crop boundary on by default and
attempt to find boundaries of host elements, like walls, floors, and ceilings. Framing elevations can
be placed only along a grid line, and their cut plane corresponds to the respective grid.

CREATING SECTIONS

Selecting the Section tool on the View tab creates sections. By default, three types of sections
are available from the Type Selector: Building, Wall, and Detail. This allows them to be grouped
with better clarity in the Project Browser, but there a