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Foreword

The yearly Revit series of books created by Robert Yori, Marcus Kim, and Lance Kirby is a
valuable resource to record and push forward the evolution of Revit, which is the leading BIM
(building information model) product. I remember the founder of Revit, Leonid Riaz, saying the
goal of BIM is to allow the construction industry to virtually design buildings, virtually build
buildings, and virtually fly buildings just as he had helped make this happen for the Boeing 777
in the 1990s. Revit is definitely on this path with recent progress toward enabling architects,
engineers, general contractors, trade contractors, and building product manufacturers to come
together through BIM and virtually build the buildings, achieving the similar high standards
accomplished with the jet.

I also remember an early board meeting at Revit in 2000 when we approved the term BIM to
be the tagline to describe what we do at Revit. BIM has expanded its definition and influence
beyond Revit to include other powerful software and applications to create platforms that allow
our industry to virtually design, build, and fly (test) our buildings. Kudos to people like Chuck
Eastman, Leonid Riaz, Carl Bass, Phil Bernstein, the authors of this book, and many others who
have been making the dream of BIM come alive over the last 20 years.

The authors of this book have advanced the power of BIM by expanding our knowledge of
the capabilities of Revit along with the BIM process and platform, which encompasses many
software solutions and applications. The BIM advancements have allowed the pursuit of virtual
buildings demonstrated in the relatively new pursuit of Virtual Design and Construction (VDC).
In just the last few years, the VDC revolution, which includes the actual virtual construction of
the building, is being followed immediately by virtually flying/testing the building. The promise
of the avionics industry experience is now occurring within the AEC industry.

I'believe virtually flying the building is the ultimate goal. Being able to virtually test the
design and test the quality of the virtually built building demonstrates the balancing of
the design and the build quality of a building. I refer to this review using the acronym FACE,
which represents the (F) Function of the building; (A) the Aesthetic of the building; (C) the Cost
of the building; and (E) the Environmental impact of the building.

The function must be addressed because the design and its resulting building are falling far
short of what it should be. For instance, in hospitals in the United States, more than 15% of the
people get sick during their stay, while this same statistic is less than 5% in Norway and Sweden.
Additionally, Carnegie Mellon Architectural School studies have shown that elementary schools
with generous natural lighting raise test scores for their students. (Fyunction in design and the
quality of the construction of the building is critical.

(A)esthetic is also critical to the quality of the design. This is an aspect of design that the many
architects I know are very passionate about and extremely capable of delivering. If they used the
same energy and genius on the Function, Cost, and Environmental aspects of FACE, we would
have a revolutionary breakthrough in the quality of our design and actual construction of our
buildings.

Unfortunately, architects and engineers of buildings in the United States continuously
underestimate the (C)ost of their buildings when the constructors actually come in with their bid.
I personally thought I had a breakthrough when we sold Revit to Autodesk and Carl Bass, the
new person in charge of Revit, said that he would provide Quantity Survey Software with Revit
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if I would build out a full system of BIM objects in the early 2000s (SmartBIM and Autodesk Seek
were created for this purpose), which I would then connect with the RS Means Costing Systems
(a company I had owned and later had a strong influence over).

Therefore, with a capable staff that included early software construction pioneers like Dennis
Neely, Raghi Iyengar, Andrew Arnold, Blaine Wishart, Charles de Andrade, and Marc Fagan, we
created a reasonably accurate (within 10%) Estimated Cost of a Building done in Revit by using
the SmartBIM Objects, Revit Quantity Survey, and RS Means. I personally contacted executives at
least half of the top 40 architectural firms in the United States and offered this Cost Software ,
System for free, and only two firms were interested. Basically, each architectural firm/executive
said they wanted nothing to do with the cost of the building because of lack of interest, expertise,
and liability problems. Though more money in the United States is spent on counting and
measuring (Quantity Survey) by trade contractors, manufacturer representatives, and distribu-
tors than all the money paid to architects and engineers for their design work, I believe this is
still a huge opportunity for improvement in our industry.

I believe owners really would like better cost numbers than they now get during the design
process and with BIM, the architects and engineers should be a lot more capable of being within
10% to 15% of the cost of their designed building. Unfortunately, today, when the architect/
engineer does give an estimate for the cost of their new building, it is often at least 15%-20% too
low. We then are stuck with Value Engineering, which is a euphemism for making it cheaper, and
the environmental (the E of FACE) concepts—which are longer-term cost benefits—get eviscer-
ated to attain the desired price. This new price is totally cost-based with too little regard for
longer-term environmental concerns. Hopefully, using the principles of FACE with BIM, the
architects/engineers and the constructors can help our industry achieve productivity gains as
well as environmental advances.

Starting around 1920, Gropius, Corbusier, and Mies van der Rohe were looking at modern
design paradigms to streamline the cost and production of buildings that would allow a stronger
and less expensive building. These founders of modern architecture were using manufacturing
principles and techniques that were used for making cars and airplanes at their infancy.

BIM was started with the concept of virtually designing and virtually constructing the
buildings of the future, to attain better construction and environmental design characteristics.
Combined with more sophisticated manufacturing materials like steel, aluminum, glass, and
concrete, which permit stronger, taller, and faster-built buildings, BIM empowers more manufac-
turing techniques. BIM enables the construction of modern tall and strong buildings being built
with the precision and strength of a jet. Sustainability in a building is advanced and created with
the use of modern materials and sophisticated techniques of manufacturing. These techniques
advance the clean, strong, and safer manufacturing of buildings needed for the high quality and
precision required for the highest achievement of a sustainable building.

BIM and VIM (Virtual Information Model) offer the next steps ahead for the construction
industry, which can provide profound processes for the design and building of high-performance
buildings that achieve the appropriate balance of FACE (Function, Aesthetics, Cost,
Environment) for a building’s ultimate performance, especially as it serves to enhance the quality
and performance of the people in the building.

Our cost engineers and analytical staff led by our president, Durwood Snead, at RS Means
Construction Cost Corporation, throughout the 1990s and the early 2000s demonstrated to me
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following. Over 25 years of a building’s life, the first 5 years accounted for 25% of the building
cost through design/construction. The final 75% of the cost was covered over 20 years through
facility management, including rehab/maintenance. The RS Meanis t.eam stressed to me tha.t in
reality, the real costs of a building should be measured by productivity, wellness, and happiness
of the people in the building—Hello WeWork! ; e 1

We can set higher standards for the quality of life of the people in the bul_lc%mg 1.f we not only
design and build it with BIM, but we actually test or fly the building bef(?1:e it's buxl.t, for sa.fety,
health, and productivity. Modernism in buildings does not mandate sterility or boring dESIlgI:I, :
but to the contrary, it can bring more complexity, sophistication, and bez?uty at lower costs .1f itis
empowered with an advanced form of BIM that is used to achieve the high standards of a jet. The
new challenge is to make BIM join with VIM to allow us to help pursue the ‘cha}llenge of properly
addressing FACE for the future so we can create the next step .of .modern buqdmgs ‘rhat_serve the
productivity and the health quality of the people using the buildings we df351g.n and build. BIM
as software, like Revit, is rapidly evolving each year, and the actual evolution is accurately
depicted in this book. B e _

In this book, hundreds of pages are needed to depict in necessary exquisite detail the actual
changes to the Revit software. BIM is a process that is not only enhanced by th_e evolution of the
Revit software, but also by its necessary connection to new BIM software that is created by others
than Autodesk, which has greatly enhanced and expanded the BIM platform z_md tberef-ore the
BIM process. New enhancements to the BIM process are chronicled and explf_:uned in this yearly
publication, which is achieved by multiple authors with wide experti.se creating a necessary new
extensive book each year. I believe this book and past publications will help us on this quest to
achieve a new dimension of what a modern building can be.

—Arol Wolford

Arol has served on the boards of Revit, CMD (Construction Market Data), and RS Mean;, and
currently serves on the boards of Manufactory, BCI (Building Construction Information), Vizz, VIMaec,
BSD, SIG (Sustainable Investment Group), and TDG (The Digit Group).




Introduction

What you hold in your hands is regarded as the definitive source of Autodesk Revit expertise
available in written form. It has been a leading book in educating novice and experienced users
alike for the better part of a decade. Those of you who have read previous editions know there is
a wealth of information regarding the practical usage and application of the program in produc-
ing many different architectural designs. If you have used these preceding editions to help you
gain a better understanding of this complex application, then you know that new information is
provided in each edition to update you on the newest features and how they might improve your
workflow every day. What you may not know is that this specific edition seeks to go further, Its
purpose is to provide you with not only the best understanding of the available tools, but also
many of the skills sorely needed by professionals to manage these tools in an architectural
building information modeling (BIM) workflow.

Often when working with architects around the world, we find that the terms Revit and BIM
are used interchangeably in describing what is new about the profession and the way we execute
work. From the typical user all the way to the principal members of a firm, there is a misconcep-
tion that if you are using Revit, you are doing BIM. The challenge, of course, is separating the
tool from the technique. Although Autodesk® Revit® is a wonderful apparatus for joining
three-dimensional geometry with incredibly powerful and accurate data, it is not a process or a
road map for producing architectural work. Although Revit is an important foundational asset to
a BIM-based workflow, it is still a resource that needs associated procedures and the intent for
reaching planned deliverables. Where is technology without technique?

BIM is a methodology used to produce a complete design, construction, and operations
solution. It has become a catalyst for transforming design and production processes in the
architecture, engineering, and construction industry. More than a decade ago in 2005, BIM was
represented solely as architectural design and documentation authoring tools. Today, BIM has
grown to form the basis of the process from design discipline authorship to construction and
operation management of built assets. It is also being adopted for infrastructure as well as
buildings. As the use of BIM tools and processes has become more mature, nations have changed
legislation to accommodate the immediacy of centralized collaborative working practices in
contrast with traditional sequential paper workflows. Global organizations within specific
industries have defined exchange classifications such as Industry Foundation Classes (IFC) and
COBie, and owners and their customers now expect to see full 3D media to describe a building at
any stage of the design and build process. They even expect to see it as part of the construction
process on-site, controlling and validating the build environment.

The challenge for any company in the architecture, engineering, and construction (AEC)
industry is to recognize the BIM areas that match its business niche and to ensure that the
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information that it attributes to a model can be generated efficiently and maximized by all

other information-model users. With this comes much more responsibility to users of the tools
and managers of the information, beyond lines and arcs generated by zeros and ones. It entails
that you work with intent beyond what you see displayed on monitors. It is not enough to know
every button and setting contained in the program; the BIM practitioner must know why to use a
feature and when it is appropriate. It is not enough to know how to customize the templates for
your specific workflow; it involves user understanding, knowing when customization is needed
to create a specific output, and when settings are best left unchanged. It is not enough to know
how to create iterative forms through the manipulation of Python coding; it also requires an
understanding of design criteria and how BIM uses align with them. Most important, it is not
enough to just have the knowledge of how to model a thing; it is necessary to have the wisdom
to know when and why to do so.

Rest assured, this book’s purpose is to educate you on the best techniques and practices of
Revit, regardless of your responsibilities as an architectural project team member. New users will
find a plethora of information regarding everything from simple concepts to complex techniques
in executing modeling, documentation, and data input/output. All the while, we have included
some lesser-known tips and tricks for seasoned veterans. All readers, regardless of their experi-
ence, will benefit from the authors’ knowledge in planning, collaborating, governing, and
supporting BIM projects with Revit at the center. The goal is not to turn all readers into BIM
managers, but to extend the amazing information provided in previous volumes with additional
recommendations for supporting your work for more efficiency and better quality.

Anyone involved in any aspect of BIM, even tangentially, can benefit from knowledge of the
bigger picture. This edition’s coverage of the collaboration process, the mana gement of practices,
and the governance of data standards has been expanded so that even novices can increase their
value to the team. By understanding principles that show that every action should have a
method and every method should have a purpose, readers will continue to progress their
expertise in providing precise modeling and valid data to their teams at the right time and in the
right format.

If you seek a greater understanding of the BIM process and strive to transcend your tradi-
tional responsibilities, this edition will help you toward the goal of BIM management. Pursuing
knowledge of planning, organizing, leading, and controlling your projects through new tech-
niques and tools will help you take those next steps. By planning, you will establish strategies for
achieving BIM use objectives. By organizing, you will be structuring the workflow to maximize
the collaborative integration of your team. By leading, you will optimize your project team's
potential for providing quality deliverables efficiently. By controlling, you will be able to
measure the team’s performance and provide continual self-improvement with the goal of
raising the level of excellence. Regardless of your role, you will contribute more,

As you begin delving into this book, keep an active mind about how each of the provided
recommendations might fit your company’s culture, your experience, and your customer’s
needs. Not all of these ideas may be of interest or value to every project, but the goal of this book
is that you will grow beyond any of the tools or techniques you deploy on your BIM projects,
that the tools become second nature and an extension of your creativity, and that through this
you will realize great architecture.

Architecture is the process of turning a thought into a 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, and it's the 3 a.m. epiphany when you realize that the new design was what
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you were meant to get to in the first place. With all qf that, it’s also the burning desire to work
mething better one step at a time. : :
1'91?7515;;2;13 gea;;sgﬂzo is oﬁe of the many I:ools we employ to help us through this organic
TOC:‘SS. It's one tool in the toolbox, but it can be much more than that. It can be th.e workflow
fhat helps to empower a team. That team is the designers, the contractors, and ultimately the
are all looking to speak the same language. :
OW‘r/l\?; i\‘:;leomat in the prog(;ess (I;f using this book,. you will experience a bit of the tsltx.'uig]ektiel !
realize a bit of the satisfaction of finding the solution. V};’e hope_ what you .lea;n in }ist :t?l i fft
inspire you to your own bit of greatness, because what s mos-t 1mp0rtapt115 t at arc ﬁaeve il
about buildings. It's about what we are able to accomplish with what little time wi: disc.u -
the elegant essence of Revit. Before we go much further, we}have a.few seman’ucs1 0lc o .are
First, all the tutorial files necessary to complete the book’s exercises plus sample families

hosted online at: (l ? :
www.wiley.com/go/masteringrevit2020 : (“@CI Q
)

Don’t have a copy of Revit 20207 Download the trial version of Revit from: iy D

https://www.autodesk.com/products/revit/free-trial . JJY&/‘E}CMLC?J{Q/

; i i ts for running Revit.
Here you'll also find complete system requiremen .
Ar); you a student or educator? Someone with an .edu e-mail address? You can get a copy of

Revit for free at:
https://www.autodesk.com/education/home

For the clearest direction when following the exercises in this book, please make sure to mstadll
all the Revit support files that come with the default installation. We reference them heavily, an
ill need them to best leverage the software. ;
yméhv:ce Revit 2018, there is only a single version of Revit that offers the Arch%tecture, Structures,
and MEP packages in one application. We have focused this book on the architectural f.eatures a.nd
have set the user interface to remove some of the Structural and MEP tools for better visual clarity.
The variations will be slight and ideally manageable, which really means you have some extra
tools for Structure and MEP design. For ease of reading, we removed those from the
book’s images. = :
Finally, %evit extends its capabilities with some additional cloud-based tools that require an
Autodesk account. We cover these tools throughout the book. You can go to

https://accounts.autodesk.com

to create an Autodesk® account to access those additional tools.

Who Should Read This Book?

This book is written for architects and designers who have had Sofie exposure to Revit ztmd are
eager to learn more. It's for architects of any generati.on——you cllon tneed tobe a (f:oumpu era :
wizard to understand or appreciate the content within. We Flemgned the book to follow f11;1.3‘1 ;
project workflows and processes to help make the tc;lols (Easclier to us;eaThe chapters are 0

i ke Revit easier to leverage in your day-to-day world.
har}fﬁ;g’;{:ﬁ 1rsn 2152 1f{c?r the entire range 0% arch};tects, from those who are fresh out fotfl;schooé t;)-
seasoned project managers. We have endeavored to include content for all walks of the profe




XXXIV

|
[

INTRODUCTION

sion 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 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 have 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']] 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 the basics of how to build a simple BIM model. If you are interested in learning at
that level or are brand new to Revit, we strongly recommend you pick up Autodesk® Rewvit®
Architecture 2016 Essentials (Wiley, 2015) before plunging headlong into this book. Instead, this
WWWIM approach. As you are already aware, BIM is more
an just a change in software; it's a change in architectural workflow and culture. TW
the fulladvantages of both BIM and Revitin your office structure, you will need to make some

changes to your practice. We've designed the book around an ideal, infegrated workflow to h’éTp

otarting 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
tcgilgsign documentation best practices, how to make conﬁ?ﬁn@nﬁégl?a?& graphiégﬁ,iéﬁa“
hwﬁ%mh the Family Editor. We'll explore workflow
topics such as tracking changes and worksharing as weltas some strategies that move beyond
fraditional concepts of BIM. The book includes 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 scenarios.

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.

FREE AUTODESK SOFTWARE FOR STUDENTS AND EDUCATORS

The Autodesk Education Community is an online resource with more than five 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 cur-
rent with the latest industry trends and get the most out of your designs. Get started today at:

www.autodesk.com/educati on/ free-so ftware/featured
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The Mastering Series

S, : i -
The Mastering series from Sybex provides outstanding instruction for re«;;;clei';‘-l w1thllnt(;r;ned1a e
ini eal
ills, i -notch training and development for those alr
and advanced skills, in the form of top-no . lo
‘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 thfr software, add Eew fegg:ctizsgrm
eliminate bugs. It's a constant evolution. Here is a list of the items that have been a

enhanced in the 2020 release:

i i hanges to how it integrates with cloud
d Technologies Revit has made several chang ]
Selc(;xl;oloegies. Thlgs includes updates to Autodesk® BIM 360 Design®, A360'®, wherg do?umentsh
and models are shared online, and how Revit works with conceptual design applications suc

as Autodesk® Dynamo® and Autodesk® FormIt®. .
: PDF Management an oved Image Quality Revit now allows for the insertion of PDF
“  files as 2D gbjects If the PDF is vector based, it allows for sm;.pping. In aﬁdmon,1 1};0;; (cian use
. ive Revit elements such as wa
ick lines to select vector elements to generate native : ‘
fi:ekmlf];is I\OIow you can copy images as instances and do not need to load duplicate copies.
_‘,} Elliptical Walls The wall tool now allows for the generat'ion of bOti.’l elliptical walls and
curtain walls. You'll see an ellipse option available in the draw panel. ’
Path of Travel New functionality in Revit allows for the_ picking of two points; tthe?_ Sexx; s
will calculate the shortest distance between them, taking into account the geometry (i.e., ;
doors, openings, and furniture) that may impede the path of travel. o
. Improvement in Filters Improvements to the filter functionality include the addition o
“OR” logic, and general Ul enhancements. Rav i
Scope Boxes You can now edit and manage scope boxes in a view list, eliminating the need
to manually search and manipulate them in individual views.

Better Model Graphic Fidelity The error message, "Elemer}t is too small tlo be viewed on
screen,” has been removed. This allows for a tighter granularity when detailing.

What to Expect

i i i ne in
Mastering Autodesk® Revit® 2020 is divided into several parts, each repre.sentn;%h a mﬂe:Ith ) n1d
your progress toward becoming an expert Revit user. Here is a description of those p

what they will show you.




INTRODUCTION

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, “Understanding the Principles of BIM,” covers principles in building information
modeling within your office or project environment.

Chapter 2, “Exploring the UI and Organizing Projects,” details the Revit interface and general
organization.

Chapter 3, “The Basics of the Toolbox,” explores the commands and tools within Revit. Tt
gives you an overview of where to find them and prepares 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, “Collaborating with a Team,” discusses the critical tools for working with Revit on
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.

Chapter 8, “Managing Revit Projects,” covers how to mana ge the Revit model to keep the file
running smoothly and efficiently.

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 9, “ Advanced Modeling and Massing,” details the creation of forms and shapes with
the conceptual Revit toolkit.

Chapter 10, “Conceptual Design,” gives you an overview of conceptual design tools including
Dynamo and Formlt.

Chapter 11, “Working with Phasing, Groups, and Design Options,” takes the next step after
the initial design and analysis: iteration.

Chapter 12, “Visualization,” takes the design work you've created and shows you how to
create stunning renderings and imagery of your design.

INTRODUCTION | XXXVII

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

Chapter 13, “Creating Walls and Curtain Walls,” delves into the use of the Wall and Curtain
Wall tools.

Chapter 14, “Modeling Floors, Ceilings, and Roofs,” demonstrates a variety of ways to work
with the horizontal components of a building: floors, ceilings, and roofs.

Chapter 15, “Designing with the Family Editor,” shows you how to work with parametric
families to create a host of content for the building design.

Chapter 16, “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 17, “Detailing Your Design,” works with the building design you created in previous
chapters to add 2D components for documentation.

Chapter 18, “Documenting Your Design,” works with the newly created views and helps you
organize them on sheets.

Chapter 19, ”“ 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 20, “Working in the Construction Phase,” focuses on the tools Revit has to keep track
of changes during construction.

Chapter 21, “Presenting Your Design,” shows you how to take the completed design and
display the results in a variety of 2D and 3D methods.

Chapter 22, “Design Analysis,” teaches you how to use new tools that analyze the energy
consumption of your proposed design and help optimize the building’s energy footprint.

Appendixes

Three appendixes supplement the chapters’ coverage of Revit software features.

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

nﬁ 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 icon shown here 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 and on Twitter @MasteringRevit.

We hope you enjoy the book. A L
evit, we recognize thatnot

sential knowledge and
e basic tools and .
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%%nderstandmg the
Principles of BIM

In this chapter, we cover the principles of a building information modeling (BIM) approach
within most office environments and summarize some of the many practices used in today’s

E architectural workflows. We explain how you and your organization can achieve some of the
many possible benefits from BIM by sharing the processes that these technologies support. As
you will see, these practices are oriented to industry BIM uses that provide advantages such as
more thoroughly explored design concepts, better coordinated documentation, and better
executed construction methods.

IN THIS CHAPTER, YOU'LL LEARN TO

¢ Focus your investment in BIM
€ Understand a BIM workflow

¢ Leverage BIM processes

;. L\)\ALX The Fundamentals of a BIM Approach

% Building information modeling is an integrated model-centric methodology that delivers
validated and coordinated knowledge about a building project throughout planting, design,

construction, and operafion. When thi ive, interdisciplinar mized, it

can improve an organization’s operations. BIM provides designers, contractors, and owners with
a process to improve decision-making, quality, and timeliness At the core of this BIM approach
are model-centric workflows (geometric and data models) that support project execution and
asset lifecycle management. These workflows determine the methodology for creating data-rich
geometries, integrated deliverables, and a model-based process to develop projects from plan-
ning through the operation and management lifecycle phases. BIM can be defined through
technology, processes (its governance through standardization), and people. The technology
system is central to the processes of creating, storing, and using models. With processes, the
success of BIM requires all stakeholders in the project ecosystem to follow a series of steps, both
as individuals and as a team. Ultimately, the users of these techniques and technologies are
committed to improving their design process by successfully 1ntegrat1ng both geome-

try and data. 5/ s
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CHAPTER1 UNDERSTANDING THE PRINCIPLES OF BIM

If you are investing in BIM today, understand that BIM has been adopted by many in the AEC
(architecture, engineering, and construction) industry. To succeed with these practices in the
current environment, a business must make fundamental changes in the way it operates, whether
by moving into a new market or by changing its methods of operation. It requires an alignment
of the organization’s activities relating to its people, processes, and technology with its business
strategy and vision. Through collaboration and data management during an asset’s lifecycle,
sharing information efficiently and effectively can support better integration and interoperability
among all project stakeholders. Along with this data comes the possibility of integrated analysis.
By making these analyses easily accessible, derivatives of this model-centric workflow can
provide a better understanding of design opportunities and decisions’ consequences. With the
availability of valid geometry-based data, 2D, 3D (visualization, clash detection), 4D (time), 5D
(cost), and beyond are possible. Taking advantage of these capabilities is a must in keeping
architecture firms relevant in today’s market. Transforming your organization’s business quickly

and efficiently will be the difference between maintaining your market share and taking that next
evolutionary step forward.

The Management People inside a BIM Project Team

The architectural marketplace has changed, and it influences staffing decisions as skills needed
for BIM projects can be different than traditional CAD skill sets. Some of your organization’s
leadership may be aware of this change and are organizing BIM teams and resources to better
anticipate new processes. Others are unsure of how BIM may change how they plan projects,
from staffing to hiring. When looking to acquire BIM-skilled staff, savvy firms look for process
experience in their new hires and no longer solely focus on hiring those with tool expertise. The
primary factor is always professional experience, but having knowledge of BIM workflows
complements these professional skills.

When planning project staffing, architecture firms generally focus on deliverables produced
by a project hierarchy of managers, designers, engineers, drafters, and interns. BIM roles and
responsibilities are based on availability within the project team, rather than composing the best

fit based on model-based workflows. This does not constitute a project problem as much as it
decreases efficiency in two ways:

% Roles/responsibilities are not clearly defined, and team members must adjust to BIM
project needs during the project. Managers, who are making staffing decisions, may not
have the resources to judge BIM experience level or tool/process skill sets, other than
hearsay or previous project experience with similar circumstances.

¢  Though BIM managers have a better understanding of project workflows and needed
capabilities, they do not generally make staffing decisions for projects. There may be
project managers who know to confer with BIM managers at project startup; however, in

many cases the BIM manager is brought in after project requirements and commit-
ments are made.

Typically, professionals are hired based on project experience, education, and certifications.
Historically for architecture firms, BIM experience was considered as nice to have but not
required. In today’s market as BIM and BIM skills have become commoditized and in high
demand, an increasing number of professionals have BIM experience on their résumés in the

THE MANAGEMENT PEOPLE INSIDE A BIM PROJECT TEAM

of project experience and trained tools. Not having these skill sets c_:'lf)es not preclude s’faff
iy being successful BIM project team members; it does impede the ability of managers with
glol\ilnexperience to staff projects appropriately. It hinders their ability to develop a plan in

i roject requirements.

accgilf/?;f:ij‘gcl’: zicdﬁon ig fast becoming the standard project methodology. Regardless of your
role, whether you are making staffing decisions or are a harc':lworking BIM Iproject te?lm n}ember,
understanding how BIM workflows are changing the planning and execution of projects is .
important. We must accept that BIM is now essential, and we must be prepared to address the
roles, processes, and technology.

Staffing for BIM : ‘

As the building industry’s process of design and documentatic?n is transforming, one of the
fundamental changes that teams need to address is staff plannmg_m a B.IM process. A common
misconception of project management is that staffing the BIM project will be the same as it has
been in CAD workflows. Unfortunately, this is not the case. Because a BIM-based project can
significantly alter the project workflow, which now includes Bl'M-focusecll goals that are beyor}d
simple documentation, many of the standard timetables for task completion are no longer-vahd.
(See Chapter 8, “Managing Revit Projects,” for further details.) Although fundamental delivera-
bles remain the same (drawings, schedules, etc.), the processes to reach these outputs are :
different. For example, in a CAD workflow, a user can create a plan as a single one-off entity. In a
BIM workflow, the same user must develop a model before a floor plan can be produced. The
investment in the 3D model requires more time upfront, and therefore the floor plan to be
produced necessitates a longer schedule. However, once the model has been develope:d, many
other derivatives become expedient, such as other drawing types (i.e., sections, elevations,
callouts), schedules, analysis, and 3D renderings. To leverage this workflow, the sta.ff and
processes must consider the gathering of momentum early in the cadence of execution to
accommodate all phases.

Years ago, Patrick MacLeamy, who was then CEO of Hellmutl}, Qbata, o+ Kass.abaum,
explained this workflow movement with a diagrammatical description of the shift O.f workload
and the ease of affecting change in the construction process forward. The grgph, Wthl’:l h_as come
to be known as the MacLeamy curve (Figure 1.1), is not simply intended to imply a sl-}1ft in labor
earlier in the design process; rather, it stresses the importance of being able to make hl‘gher-value
decisions earlier, before changes become too difficult or costly to implement. The x-axis of the'z
chart represents project phases from conceptual design through occupancy, whereas the y-axis
represents the amount of effort in each phase. ; - : N il

Another important aspect of a BIM workflow is its ability to le.verage decisions earlier in the
process. As shown in Figure 1.2, implementing BIM in initial project phases allows- teams to
make and share better information earlier so that the entire project team can ber}eflt. Based on
BIM uses, a common industry term that we will refer to later in this chapter, project teams may
need to adjust labor in the planning and design stages to support the development of the
geometric and data model. In a CAD workflow, different project roles are assigned .separate tasks
to move the design forward. A planner may be developing a program, justasa designer may be
producing massing studies. In a BIM workflow, these roles may be contqmmg the same tagk, but
instead of working independently, they are working in the context_ o_f a smgl‘e model., allox:v_mg
them to interact through geometry and information. Because of this interaction and its ability to

5
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allow better decision making, project teams may be deploying additional staff to help support
this collaboration in BIM. Depending on the BIM uses, teams might increase staff to build a
model or to perform energy analysis; however, deploying a BIM workflow will not necessarily
provide more proficiency or quality than a CAD-based project without proper planning and

governance.

FiGUrE 1.1

The effort curves in the
design and construc-
tion industry

FIGURE 1.2

BIM provides more
leverage when it is
implemented earlier
in the design.

Effori/Effect

Y

Time
1 ==== Ability to impact change
2 —— Cost of design changes
Jrm= Traditional design process
4 - Preferred design process

Greatest Least
Leverage Leverage

THE MANAGEMENT PEOPLE INSIDE A BIM PROJECT TEAM

Understanding Project Roles

Tt's also important to understand how the significant changes to tools and processes provided by
BIM affect the roles and responsibilities of the project team. Project managers need to plan
staffing and labor required to complete tasks in every project phase. BIM projects are supported
by a few primary roles that will allow the team a level of predictability, although the specific
effort and staffing will vary between offices (and even projects). Here are the primary roles that
should be considered on every BIM project:

Design Architect Generates design intent from the planning stage through early design
Technical Architect Produces the deliverables, ensuring the design intent is achieved
BIM Coordinator Directs the BIM workflow between design and production

These roles represent efforts and general tasks that you need to take into account on any BIM'
project. For larger projects, these roles could represent multiple people, whereas smaller projects
might constitute the same person filling multiple roles. For many architecture firms, designers
and production staff may be tightly integrated and have few differences in responsibilities. For
other firms, there may be a clear demarcation between the first two roles. Regardless of the
interaction between designers and production roles, every BIM project has some coordination
responsibilities. We will next explore each of these in more detail and discuss how these roles
affect the project workflow.

THE ROLE OF THE DESIGN ARCHITECT

The role of the design architect is to generate the design intent, typically focused on the project
from pursuit through planning to design development. These staff may include licensed archi-
tects and interns. Designers typically interact with the BIM process by first transferring their
conceptual ideas into digital form. For many planners, this is going from 2D layouts to a 3D
model. For more sophisticated designers, it might be to create a conceptual massing model based
on sketched geometry or something as sophisticated as iterative design calculations. Whatever
the case, designers start the modeling process on a project.

For some workflows, designers may stay in a more traditional process, and technical archi-
tects begin the BIM process based on their designs. As creative processes and digital capabilities
align, designers moving forward are more likely to use digital authoring tools for their work
rather than traditional ones, such as hand sketching and physical modeling. With this, the BIM
process will start earlier in the project time line. Following this workflow, designers have the
capability to make better decisions for the project team earlier based on the intelligence they
provide to their geometric-based designs. What becomes most important at this stage is having a
workflow specific to design work in BIM projects that allows creativity but properly sets the
stage for production staff to develop the designs into buildable instructions. With this in mind,
the typical responsibilities for a design architect include:

¢ Create initial design intent models through 3D geometry using conceptual massing or
iterative design processes

¢ Lead the creation of architectural elements and building from within the model

¢ Design around code requirements and other building logistics .

7
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THE ROLE OF THE TECHNICAL ARCHITECT

The role of the technical architect is to ensure that the project is buildable. These staff can be a
wide-ranging group from experienced licensed architects and architectural technologists to
interns who are learning how buildings go together. As with design architects, technical archi-

tects have a role in the BIM process not because of their professional skill sets but because of thejr

responsibilities to the project workflow. As models are developed, technical architects solve
issues such as constructability, wall types, and managing the program of spatial and equipment
requirements, as well as other issues involving code compliance and client relationships.

Primarily concerned with deliverables, production staff manipulates models to create the
needed outputs, such as drawings and schedules. The role of these staff is to create sheets and
embellish associated views with annotations or other details, This role applies standards to the
project (as in wall types, keynotes, and so on) and organizes the document set. Technical archi-
tects are 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 documen-
tation 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:

¢ Validate the constructability and detailing aspects of the design
¢ Produce project deliverables from well-coordinated models

¢ Follow the established Level of Development (LOD) or Model Development Specification
(MDS) to ensure models comply with requirements of the stated BIM uses

¢  Ensure the models and valid data are passed to construction and operation phases of the
project lifecycle

THE ROLE OF THE BIM COORDINATOR

BIM coordinators supervise the overall project modeling techniques and discipline-specific BIM
output through all project phases. They are responsible for checking that all models produced by
design and production staff comply with the standards set out by the BIM execution plan (BxP).
They check that models are correctly named and are the current version and that all relevant
asset metadata has been completed with appropriate values. They coordinate requests for
supplier information from the design teams and determine whether model details already exist
in the library of design objects. Where model components do not already exist, they create or
delegate their creation in the context of standards and set responsibilities. Their BIM

duties are to:

¢ Author and maintain the technical sections of the BxP
Determine project file organization and model splitting strategy
Define file sharing protocols for the project

Determine team training needs and organize training if needed

Assemble and maintain any multidiscipline models

* ¢ ¢ ¢ o

Manage publication of files

ESTABLISHING A BIM EXECUTION PLAN

Create project delivery output from assembled files matching all the firm’s BIM standards
Review models for adherence to project standards

Maintain the team’s access to the correct tools for BIM authoring, aggregation,
and analysis

& Oversee the application of BIM technologies and ensure that the model adheres to all
internal and client-specific goals and standards

¢ Oversee the development of the content of a specific model element to the LOD/MDS
listed for specified phases of the project

4  Assist all team members in BIM processes at all stages of the project
¢ Lead 3D coordination meetings

These BIM roles for architectural project teams generally work for most firms ar}d building
types; however, it is ultimately up to each organization and its management to demde.h‘ow team
members share in the responsibilities of managing geometry and connects%d data specifically for
its needs. As long as there is an expectation set at the beginning of the project and a workflow
defined during its phases, any number of roles and responsibilities should help ensure 'tl_lat the
project is completed successfully. In support of that, project managers haxfe a respons1b11.1ty to
help maintain the integrity of this workflow. Although they may not be directly developing
models, they are making important staffing decisions based on this workflow and 1'_1ave- the :
responsibility to ensure that the deliverables from this process meet contractual obligations, With
that, we suggest that project managers have enough knowledge of BIM people, processes, and
tools to do the following:

¢ Understand the impact BIM has on a project delivery schedule

¢  Allocate time as planned for BIM management activities for the BIM coordinator and any
BIM administration and support requirements

¢ Be familiar with BIM concepts and uses on a project so that they are able to effeFﬁvely
manage the project team and communicate progress and requirements to the client

¢  Oversee the administrative and contract sections of the BIM project execution plan

Establishing a BIM Execution Plan

To optimize your results with BIM, you need to start with the end m mind. Although a lot of
tasks are possible with BIM, before you draw your first wall, you will want to create a PXP. We g0
into more detail about creating these plans and some resources for them in Chapt.er 6, “Working
with Consultants,” but essentially a BxP helps to drive the direction of the modeh'ng effort and
modeling outcomes. How will your consulting team share models? Will your project need to
provide BIM deliverables such as a reference model or databases in the Cons.tmctzon Operations
Building Information Exchange (COBie) format? Does the owner llie_lve expectations for a model
deliverable for operations and management? All those possibilities and more are explml'ed and
documented in a BxP. It gives the project team a definitive outcome to develop and enrich

the models. 7

9
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Creating a standard BIM execution planning process for every project will help teams plan
and carry out the required processes to achieve the anticipated goals. By using a BxP template
and a planned methodology, the project team members should actively pursue these concepts:

By doing these things, project teams should have no problem developing a comprehensive
BIM};xecution plan that will benefit them on a daily basis.

* All parties should glearly understand and communicate the strategic goals for implement. 0 timiZi ng BIM Processes
ing BIM on the project. P ; - - ,
According to the National Institute of Building Sciences (www nibs. or.g)_, B}M is defined as “a
digital representation of physical and functional charactelflshcs of a fac111t¥ that servesasa
uchared knowledge resource for information about a facill1ty f().rlmng a reliable basis for decisions
during its lifecycle from inception onward.” Although this defu.les BIM as anoun usec! to
describe the electronic data, the verb form of building information mfodelmg is equally important.
BIM is both a tool and a process, and one cannot realistically exist w1th9ut the other._

Building information modeling implies increased attention to more informed des.ign and
enhanced collaboration. Simply relying on tools to replace your current processes without an
updated corresponding methodology will yield limited success. In fact, it may even be more
cumbersome than using traditional CAD tools to execute project work: : :

Regardless of the design and production workflow you have estfabhshed in the past, moving
to BIM is going to be a change. Moving to BIM is a shift in how des1gner.s and contractors
approach the design and documentation process throughout the entire hfecyclej of fhe project,
from concept to occupancy. In a traditional CAD-based workflow, repljesented in Figure 1.3, 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
as standalone entities and must coordinate any changes between these views manually.

4 Teams should understand and communicate their roles and responsibilities in the project
execution.

¢ The plan should outline resources, training, or other competencies necessary to success-
fully implement BIM for the intended uses.

The baseline plan should provide a goal for measuring progress throughout the project.

The plan should provide a benchmark for describing the process to future participants
who join the project.

Inexperienced teams trying to implement unfamiliar BIM processes without a BxP can carry
risk such as impact to project cost and schedule. To address this, if the BxP is well planned and
communicated, the project team will have set expectations of what is to be done and how,
thereby reducing the overall risk to the project. To ensure a successful project execution planning
process, the team should do the following things with the BxP:

¢ Modify the plan to meet the project’s needs.

¢ Build the plan with the entire consulting team.

FIGURE 1.3

¢ Create a MDS and supporting LOD for model elements with the entire project team to
A CAD-based workflow

CAD Project
include consultants. This will facilitate model and staff planning.

¢ Review the plan early and often, making needed changes as project experience grows.

For those who are responsible for developing the BxP’ for a team, begin the plan by referenc-
ing industry-based templates, such as the Penn State Project Execution Plan or the Autodesk BIM
Deployment Workbook, that can provide you with shortcuts to a well-organized and consistent
BxP process. Determine what is needed by your project teams and then modify the plan to match
your requirements. Additional language specific to the type of facility and construction should
be added to the plan to make it more appropriate. A comprehensive BxP should include
these sections:

4 Statement of project goals and objectives

Intended BIM uses

Team structure and deliverables

Roles and responsibilities
Data transfers
Phase-based data requirements In a BIM-based workflow, the team creates 3D parametric models to generate the drawings

necessary for documentation and analysis. Plans, sections, elevations, schedules, and perspec-

Intended authoring, analysis, and aggregation tools Gy I
tives are all by-products of creating a building information model, as shown in Figure 1.4. This

* & ¢ ¢ o o 0

Governance information
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' i i i logy behind BIM, its potential
enhanced representation methodology not only allows for highly coordinated documentation byt As the industry continues to build processes around the technology p

also provides the basic model geometry necessary for analysis, such as daylighting studies,
energy usage simulation, material takeoffs, and so on.

FIGURE 1.4

A BIM-based workflow BIM PI‘D]BGt
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Identifying and Planning BIM Uses

We encourage you to explore ongoing research from organizations such as Penn State University,

buildingSMART International, and the UK BIM Task Group. Penn State (http: //bim.psu. edu)
has developed a catalog of BIM uses and project implementation guidelines that have been

adopted into the National BIM Standard-United States Version 3 (http://nationalbimstandard

-0rg). Another important aspect of supporting numerous BIM uses is the development of open
standards. The organization known as buildingSMART (www. buildingsmart.o rg) provides a
global platform for the development of such standards. The UK-based CDBB (Centre for Digital

Built Britain) (www. cdbb.cam. ac., uk) is helping that region adopt BIM practices through building
standards and educational support. Groups from several 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. The following are some of the
developments:

¢ Industry Foundation Classes version 4 (IFC4), accepted as ISO 16739
¢ Construction Operations Building Information Exchange (COBie)

¢ Specifiers” Properties Information Exchange (SPie)

¢ BIM Collaboration Format (BCF)

For a general overview of the approach to standardizing exchanges with information delivery
manuals (IDMs) and model view definitions (MVDs), visit https://technical
-buildingsmart.org/standards/4fc/4 fc-schema-specifications.

that BIM supports

icati i i ilding information modeling. As more
i to grow. Many applications are possible using bui
COf‘:lﬂ;l;: berg;fits are achievable through BIM, teams find new uses fco exPl-ore and develop.
;]'1 are 1.5 shows some of the potential opportunities that have been identified by the AEC
i . '
jngusfry and clearly organized by Penn State.

Programming
. FIGURE 1.5 o Asset Management | Site Analysis ‘
| ice opportunt Maintenance Scheduling Onoraio Design - Visualization / Simulation
k- Space Management 3D Goordination

Building Performance Analysis Analysis

i Code Compliance
Phase Planning od ian
Construction System Design Procure Digital Fabncano_n :
Record Modeling 3D Control & Planning

When you are trying to plan and manage your organization’s BIM and_methodolog).f, 1tt’ s :
important to think about the use of these processes and technology to achieve your projec E:a S,
One of the primary ways of understanding this is through BIM uses. T'hese ma(lily usl_es can
organized into five basic activities: gather, generate, analyze, communicate, and realize.

Gather To collect and manage building information
Generate To create information about the building

Analyze To examine aspects or components of the building to make better decisions about
how to plan, design, construct, or operate it

Communicate To collaboratively share information about a building
Realize To build or manage a physical element using building data

Understanding how benefits are derived from these uses will help focus your teams’ efforts in
planning, managing, and governing BIM processes.

Gather ‘ : g
As architects pursue work and plan awarded projects, the.y g.a'ther 1nf0rm_at10n a.bout u glf st,h
required functionality, site context, and anything else of_ mgmﬁca.nce that is reqmreddtc_) Ht‘}? e the
best decisions for the project. In an analog process, this mfo'rmatlﬁon may be gathere t1r; Bj[(f\/[
building program, a contract, or even a cartoon set of drawings reqmred: "l."l"le ad\fren otl
processes and technology is changing this. BIM not only allows .the acquisition o sm?r L i
acquired contextual data about the project but also becomes an improved repository for info

i ered in traditional ways.
tlo%%liﬂ;xample of these tradit?onal processes is the creation of the space program. Sgaq::led - 8
programs are usually developed by interviewing user groups thfit are to occupy ?e t;111 lé'fg;; ;
gathering information about the things that they do and the fequlpment they need in ;:1 a ;la
cies of the spaces they occupy. These processes are collected in a spreadsheet or in graphica
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layouts that explain their qualities. This type of data is typically used in parallel with the design
process, with many planners manually pulling information into computer-aided drawing (CAD)
layouts. With BIM, this process takes on a more evolved approach to connecting design data to
programmatic requirements. Using a BIM process, a designer can input spatial information
directly into the model database even before conceptual massing or area plans are generated.
This allows the designer to take directly from the program information to lay out a design and
get instant feedback on whether it meets the required tolerances for these requirements.

Another example of gathering intelligent data could be in the form of laser scanning. There
are sophisticated technologies that allow for the generation of point clouds for preexisting
spaces. The generation of these spatially located points can be used as an accurate underlay in
the building of existing conditions. With millions of points available, designers have at their
fingertips a massive amount of data in which to begin to understand the context of their designs,
This has incredible applications for complex renovations or spatially challenged sites or even
historical preservation efforts.

Through this kind of information gathering, the qualification and quantification of data can
empower the design team to understand both the implicit and explicit attributes of its projects.
These processes can also help support estimating and cost-forecasting efforts. During the early
design phases of a building, quantities may be generally estimated but become more certain as
the contract documents are created and construction processes proceed. All along, the stored
information becomes more and more accurate with respect to design intent.

Toward the later part of the construction process and into operations and maintenance,
processes can help establish real-time performance measurements within facilities to help owners
understand energy usage, operation costs, and many other metrics. For example, an integrated
operations and maintenance (O&M) system may be tracking electrical costs on an hourly, daily,
weekly, monthly, and yearly basis to help owners understand where they’re maximizing their
energy investments and where there is waste that can be reduced.

As illustrated in this section, we hope that you see how information gathering can be impor-
tant throughout the entire lifecycle of a BIM project.

Generate

One of the most common aspects of building information modeling, and the one most accessible
to new users, is the creation of intelligent geometry. As users draw a wall, a mass, or a new level,
they are generating not only form but also data that helps them make informed design decisions.
For example, when a wall is drawn in an authoring tool, that object can immediately have
attributes such as length, width, and height. It may also have multiple materials, structural and
finish, as well as cost and a fire rating. Ina CAD process, the users must maintain the intelligence
that they attribute to the objects they are drawing. They may be able to quickly generate four
lines to represent a wall that could understand length and width, but that's where the distinction
stops. These CAD drawings, although they can contain additional information, are inherently
focused on the output, whereas building information models inform the outputs. Awallin a
model database is the design. In CAD, the outputs represent what the users conceptually
maintain in their mind. As smart as we are as architects, we can’t maintain all the information
needed to be communicated to the contractor in building our designs. That’s where BIM can
begin to support us by maintaining the information for us.

When users generate information about the project through both geometry and integrated
data, they are prescribing attributes, arranging elements, and determining real-world
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dimensions. Within the context of the lifecycle of the building, the designfers during the pl:cmmng
e hases are the primary generators of geometry and data. During the Constructlon. ‘
T deS;ﬁEP roject, the subcontractors will manage most of the data in the models. For sopk}lstl—
phase];)IM rls)'eits ’the construction phase management of as-built data can be created to build a
Catec}i ‘rionpfog the ’operations phase where that information could be used to operate and
o tzm the building. This database that they might maintain could be updatefi with new
ﬁ?é?mation throughout its entire lifecycle. This might include new equipment installed or
i isti ctures. ¥
renzva;ozién gedrfetrce)\f: lljtt){crllggzzxietry and data for the project, they are specifying qu_ahtles and
genels‘atirlfg design data. The planner of a buil@ing may_define spaces in the; buﬁ)dzr;gi, ﬁs; Z?;e }
structural engineer may define a structural grid. Latgr m.the project, a crnl racnrtrucgﬁon s
specific construction sequence as attributes of ;natel.rlals, ]1:5’;3 asca ;Ezeozvurﬁ‘e:ecfd :as i i
i for a specific piece of equipment. Be ‘
;iizgféiiiﬁéig:;r?naﬁon Fnodel c}?r linked gystems that influence this database, generation
ildi en in every phase.
i ﬁlélgégfgi:;z rcr?;lkzaé)iisions abojtzl%J the spatial configurations of the bt.lild%ng, they have a ok
range of elements in three dimensions. This is the begi'nning of 3D coordl?a_tlon T}:)}l:)csasieg ,e an
is a major asset to BIM practices in terms of collaboration and probler:i\ solving. . I-1(5)u S eg;han-
with the arrangement of spaces; move to an arran.gement c?f stljuctuxa sgster;\si,: Coi L
ical, electrical, and plumbing systems; and end with coordination of tra eli that are relationsh‘;;p
the building. Because of all these aspects that occupy space and therefore have some
with one another, the model becomes a spatial organizer for this arrangemcrlent. g
Before the opportunities that BIM provides, subcontractqrs cn')uld gnlyd etermine i
issues with installations as services were being installed. This might include a Elfif 2 e
that does not quite have enough room to move around a beam or a -cloorv;iay 12 _ ]e; ::) i
enough clearance from the edge of the stair riser. Becaus_e BIM proxtfldes the e:i ility e
design conditions, the spatial coordination between designers, engmf:*e.rs, anf. cgns_stakes i
addressed prior to construction and installation. We'now hax.ie the ablht.y to }1111 m; dnii T
a simulated environment and provide corrective actions during the de51gn phase 01 ble}?:ts ject.
This ability to solve problems earlier in the arrangement of.thE{se three-dunensmnawci)t ﬁ gt
affords designers and builders a terrific opportunity 'o’f designing better Dil:..IfC.()I?.{'Le:h Hina
more cost-effective and timely solutions. In the end, it's much cheaper to fix it in the comp
ﬂwffllr?:e1 ;?Z?Iigeﬁ geometry is also an important aspect tq t.he generlation ol’fl mformit;??n 1;;1 ;l;fii;l
models. Just as spatial organization is important, the a'blhty“ to etv,‘nmate the éorrec : ; gl
aspects of building systems in the specification of equq:?ment is important. en;rad ' Edustrg
information in a 3D model might take the form of creating types base('i on st;‘aint alr i ) he}lf ;
specifications. Being able to specifically model ol?jects that have 1l'ea.l sizes an t0 erfcilrfom lez
designers make the right decisions about specifying common bml.dlr_lg ;elen;:anl s a::l\ i ciem}:)j_1 f
building systems. Typical authoring programs have tolerances built in b(')f‘ the fex{ it
required to have buildings constructed a(;fu;atle;yg_;sers };ZV:: lf:iacljgsnl ;gec; Srtnh(?i s Ii e
tely than they ever could in the field. Of course, .
igc;’;iﬁ;zutfate t)}:ough the);( can be more accurate m the model, the }11t1me'111t§‘purpose ;fz ‘;I;es}rlr:)(:lc}(eil
is to get the building built and into operation efficiently and effectiYer. is meansccmac
be based on the requirements of the construction trafdes; any more.mformatlon or a o itgabﬂit
beyond that is not needed. However, where BIM sh_lmles above t'}rplcal C_AD prf}fesse L y
to share truth. It is much more work to hide the true sizes than it is to display them ac y.
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This may frustrate some users who are used to applying their own dimensions, until they realizq

that the models represent what they designed, whether it is to a standard dimension or not.

Analyze

The primary purpose for the authoring environment is creation and not analysis. Because
geometry and data are combined in a single database, confidence in that interaction allows us to
begin to understand what it is and what it will create. This first step into analysis begins at the
planning stages. However, it’s common to pull information from the authoring environment in

one specifically built for analysis. You'll find that many processes and tools specifically built for -

analysis work in parallel, and sometimes perpendicular, to model authoring. 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 1.6, we're comparing

three energy-modeling applications: A, B, and C. In the figure, the darkest blue (gray) 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 (gray) reflects the amount of time needed to add
data not within the authoring environment, 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 1.6

BIM environmental
analysis-time
comparison Al

BIM Environmental Analysis Time Comparison
[E Adding Load Data

[ Geometry Manipulation [ Simulation

In some instances, models authored in one platform may not work directly with analysis
platforms, such as the example in A and B. This caused the re-creation of the geometry directly in
the analysis tool and also required time to coordinate and maintain the design and its iterations
between the two models. The trend of these tools is moving toward better integration or addi-
tional analysis tools embedded inside the authoring applications. In application C, model
geometry was directly imported 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 1.7) and other types of building perfor-
mance analysis. By designing directly in the authoring tool, designers are able to move away
from anecdotal or prescriptive design solutions and begin to rely on calculated results.

Building analysis can reach beyond just the design phase and into the whole building
lifecycle. Once the building has been occupied, the use of BIM does not 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 expansion. This strategy can help you become more
proactive with maintenance and equipment replacement because you will be able to perceive
how equipment performance begins to degrade over time. Trending will also aid you in provid-
ing a more comfortable environment for building occupants by understanding historic use

i URE 1.7
i :Flﬁﬁghting overlay from

IDENTIFYING AND PLANNING BIM USES

atterns and allowing you to keep the building tuned for optimized energy perfF)rmarnce. The
application of this analysis comes in the Realize stage of BIM uses covered later in this chapter.

Dayodesk@ 3ds Max®

Communicate ‘
Using BIM to better visualize a building is a powerful way to communicate design intent. :
Creating documentation and visualization using BIM gives teams the addec'l advantage of being
able to communicate the design of the project in 3D, where it is more accessﬂ:fle to project
participants. It is especially persuasive for those who are 'anolved_dlrectly with the.constructlon
process but are still important decision-makers. Owners can benefit grr?atly from this type of
communication. In this, visualization is a valuable tool for making design or construction

isions.
dec:lthough 3D visualization was initially conceived as one of the “low-hanging fruit's” of a.BlM
workflow, this benefit has led to an explosion of additional perceptions of the d'emgn, J.nclud.mg
isometric details, renderings, animations, clash detection reports, and so on. This p_rov1des a
much better way to communicate design opportunities and decisions between project
stakeholders. 2y

In the 1990s, if you wanted to create a rendering, a physical mf)del, 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 limited ability to reuse model geometry and data beWeen
model uses. One of the key uses of BIM is the opportunity to repurpose the model for a variety of
visualizations; you never have to re-create geometry between uses. Reus'e also ensures that
you're using the most current information in each visualization because it 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. : ;

This digital creation of the project has given us a variety of tools to 'commumcat.e 1t§ aspects.
Because the model is a single source of truth, it can be used in many dllj'ferent a.pphc'ahons for
communicating. Models may be imported into a gaming engine for an interattive virtual
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information. Because they come in difft?rent forms,
I experience, allowing clients to virtually tour the building at their own pace, to help understang , perspective, and schedule% car_l share ;c;rr;il;g;el:i et i et mteul-gent
| how this building will accommodate their functional and aesthetic needs. These same virtual | - the intent of the. commumcatéon lfa;l P e e
! models can be physically printed through rapid prototyping methods such as 3D printing, | model; you deﬂfipj wheref anl whe g
‘ creating small models (Figure 1.8) in a fraction of the time it would take to build one by hand. : confidence that it is the single sourc

Many other forms of communicating through BIM are emerging as you read this book.

FIGURE 1.9
FIGURE 1.8 Even 2D views can
|_ An example of rapid evolve to illustrate and uitding Cornmen Area
prototyping analyze spatial | office Area
|
If we consider a broad spectrum of representations, from tabular data to intelligently gener- ‘
ated 2D documentation and 3D visualization, our traditional design deliverables become : FIGURE 1.10
transformed. Schedules give you instantaneous reports on component quantities and space ; Construction documen-
usage, whereas plans, sections, and elevations afford you the flexibility to customize their 1 tation can begin to
display using the information embedded in the modeled elements. For example, the plan in 1 transform
Figure 1.9 shows how color fills can be automatically applied to illustrate Space usage by - from 2D to 3D.
function. Because this is live in the model, changes can be made easily, providing confidence to . el U s
the communicators and the receivers of this information that what they are seeing is accurate and
can be the basis of valid decision-making.
Expanding 2D documentation to include 3D imagery also gives project teams the ability to
clearly share the intent of more complex designs. It also has a positive effect on construction by
reducing translation errors with illustrative documentation, rather than cryptic details and
notations. Figure 1.10 shows a basic example of a drawing sheet composed of both 2D and 3D .
views generated directly from the Pproject model. =
Another obvious benefit to creating a complete model of the building is the ability to generate
a wide variety of 3D images for presentation. These images are used not only to describe design
intent but also to illustrate ideas about proportion, form, space, and functional relationships. The
ease with which these kinds of views can be produced makes the rendered perspective more of a
commodity. As shown in the left side of Figure 1.11, materiality may be removed to focus on the : Ly i
building form and element adjacencies. The same model is used again for a final photorealistic ‘ Sl (s vezasum e s
rendering, as shown in the right side of Figure 1.11. As the model contains information of both : :

form and function, it’s up to the communicator to decide what information is shared. A plan,
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FIGURE 1.11

Two different methods
of using 3D presen-
tation views

Source: HOK

effective, and efficient environments. The maintenance of this data can hnpr(?ve ef-ficienlees ‘
through having accurate as-builts. It can promote the optimization of operation and mamten.ance

of the facility’s systems to reduce energy usage. Let’s explore two main concepts of BIM realiza- |
tion: assemblage and control. |

= : == — | Fri, 25 Sep, 2015
b = e week 38 |

i FIGURE 1.12 :
A still from an anima-
tion showing aC_curate
i Physical conditions
~ for the project
gource: HOK

By adding materials to the BIM elements, you can begin to explore the space in color and
light, creating photorealistic renderings of the building. These images can convey information
about both the intent and context of the design. Iterations at this level are limited only by
processing power and user intent. 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, but with the added benefit of being
derived directly from the working models. In this case, renderings can be an embedded process
or a perpendicular instantaneous output. The first option would be rendering within the
authoring tool. This would produce timely renderings based on the current models but may not
be of the quality needed for presentation purposes. More high-end renderings used for market-
ing would normally require exports from models brought into specific rendering tools. These
renderings can be more stylized or photorealistic; however, they are a snapshot in time of the
working model and take additional preparation to be useful. This in effect ends their BIM
connectivity.

The next logical step is taking these elements and adding the element of time. In Figure 1.12,
you can see a still image taken from a phasing animation (commonly referred to as a 4D simula-
tion) 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

By developing building information modeling, you can replan building -
Szxgﬂaﬁzy be);cvre the;r) arg actuallygfabricated and assembled..This can .include t.l]1je specifi-
cation of existing systems or the design of custom systems to be_ installed in the faci tg. i
Examples include picking a water pump that fits both the fgnctmnal reql.nrements and the
spatial requirements of a mechanical space or the opport}nmty to pr"efabflcate a c;l.istomth
receptionist desk for a highly designed lobby space. During the projects garly phases, these
processes can be used to generate multiple design schemes: For cons?ructlon,. these 1:)111.:0cc-:-sse§1
can help the contractors to understand the process of bringing materials on-site and how an:
when they should go together. It might also inform them how to pre-assemble §ustom .
systems for delivery to the project site, preventing cumbersome storag'e or barriers to sul;:lcess
ful assemblage such as poor weather or misinterpreted documents.- Being able to assemble
systems with the aid of machines, such as CNC (Computer Numerlca‘l Con’croll) -systems, czim
reduce not only costs but also the time needed to install components in the facility. Examples

constructability and performance of a project before it is realized. This is also a common method

when trying to understand construction sequencing by contractors as they are planning the
building of the facility.

Realize

The use of BIM can potentially remove the direct human input to develop specific elements of
the facility. Using the data generated through BIM-based planning and design Pprocesses to
fabricate or manage building elements of the facility allows facility owners to realize some of the
most beneficial aspects of the entire endeavor. Using BIM for facility management can enable
owners to take advantage of the facility data throughout the building’s lifecycle to support safe,

of prefabrication might include wall systems, ductwork, and curtainwall.

Control Building information modeling also allows operators <?f the facﬂitie§ to helrz1 .
manage and maintain the equipment and systems once they are installed on-site. If a data ;: ]isf
was created during the planning, design, and construction pha}ses of th_e project to en:lure a
all as-built systems are well documented with specific properties associated with eac hsystem,
operations and maintenance stakeholders not only will have a better knowledge ;flw at :
systems they have but also may have some automated processes that could schedule n11a1¥1 e-f
nance requests or connect in with building system analy:%ls‘ tools. When you do an alrll'a ys.lsllo
the life span of a building, you will see most of the time is in ﬂ-le occupancy stage. This r;ell v
means that most of the money spent on the facility is running it. If BIM can help reduce the
costs of operating and maintaining a facility, this becomes a huge benefit to owners that can
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be realized through a building information modeling process. Architects are the primary
origin of this information that can help owners achieve these benefits. A good model-based
database can help an owner solve maintenance issues more quickly, may be able to find
potential issues more readily, and can help with planning future construction much more
easily. The use of this data to regulate facility systems potentially allows facility operators to
optimize their operations. It is even possible that in the future, building systems could be
automated because of information generated by BIM. Being able to plan the system integra-
tions ahead of time allows for more intelligence built into the facility. An example of this is
when a thermostat is programmed to modify the settings of the HVAC system in response to
preprogrammed rules by its connection to an intelligent monitoring system, enabled by the
BIM. Benefits such as these can really help owners optimize the operations and maintenance
of the facilities and demand more services from its designers, such as yourself.

Integrating Tools inside a BIM Workflow

As you have read with the explanations of people and processes involved with BIM, the last
aspect to discuss is the technology. Without the technology, you would not be here; it supports all
the other things that make building information modeling possible. The thing you may not
realize is that even though it is the foundation of all these other great opportunities and benefits,
it is still a lesser aspect of the entire BIM ecosystem. This may confuse some readers, but in our
experience, we find that the most meaningful changes happen with the people deploying these
processes and the methodology they take in transforming their work. The tools that people use in
their workflows to generate geometry and data change only slightly from year to year.
Technology is constantly being improved, made more efficient, and better integrated with other
tools in the market. You as an individual user have little influence over this. Understanding the
existing capabilities of tools is important; however, change in the technology sense is much more
limited than improvements to your process and skill sets.

The purpose of this book is to connect your knowledge as a person with the best understand-
ing of an authoring tool’s capabilities. That specific authoring tool, of course, is Autodesk®
Revit®. Coming to this realization, the user must understand that an expert of the software is not
an expert in BIM. Many people know the functions of the tool based on learning or experience
but still do not have a grasp on why they should do something and when they should do it. That
comes with having a better understanding of not only why BIM is beneficial but also how all
these things come together to create an architectural zeitgeist. Throughout this volume we hope
to make contributions to your understanding of all three and to help you make the connection
between opportunities in the application and a methodology to deploy them, with the overall
sense of what it means to your project and to your organization.

What Is Revit?

Revit is a BIM application for authoring parametric 3D models that generate geometry with
embedded information for the design and construction of buildings and infrastructure. It is from
these intelligent models that plans, sections, elevations, perspectives, details, and schedules—all
the necessary instruments to document the design of a building—can be derived. Drawings
created using Revit are not a collection of 2D lines and shapes that are interpreted to represent a
building, but live views extracted from virtual building models. These models are a compilation

THE BOTTOM LINE

of intelligent components that contain not only geometric éttribu.tes but also data informing
decisions about the building at every stage of the process, including occup.anq; Sl
Elements in Revit models are managed and manipulated through a series (?d.parf.me :
we will discuss in greater detail throughout this book. These elements have bi 11rec lorlrllan 5
iativity, allowing the user to change the 2D views to change the 3D m_ode or to chang;
as;?:rclfdel to change the 2D views. If you move a door in a plan, that door is mov??l in all the
zlevations, sections, perspectives, and so on, m which that (?bject appears. _Intalc}f:h:r(:tn; r(?Illlotaﬂons
the element’s properties contain information 1.nternally, w}'uch’ means t-hat Jin e hgl e
e directly linked to the objects. These tags display the ol?]ect s d_a?:a directly, rathe
. al entry interpreted by the user. When contrasted with traditional CAD tools that s_torg
Ielil:;int info};mation only in the annotation, Revit gives:. you the opportun.ity to more easily input,
manage, and export your project data for project coordination and execution.

The Bottom Line

Focus your investment in BIM. Since using Reviff is a change in workflow, it isi also impor-
tant 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 responsi-
bilities of those roles?
Understand a BIM workflow. Understand how projects are com.plet.ed in BIM and how the
use of Revit 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.
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After more than a decade in the architecture, engineering, and construction (AEC) industry, Revit
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, unlike other 2D com-
puter-aided drafting (CAD) or 3D building information modeling (BIM) tools. Instead of talking
about layers and vectors, you will be using terms such as projects, components, and pararmeters along
with tools such as Wall, Door, and Floor. The concepts and terminology should seem familiar if
you have experience in the building industry; however, transitioning to them can be a daunting
task if you are more familiar with drafting terms than construction. 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 will not 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

As you're learning the interface, keep in mind that the interface presents a tooltip for every
element. This tooltip has two stages. The first stage, which appears when you first mouse over
the tool, provides the name as well as an option to find out more information from the Help
menu by pressing the F1 key. Most tooltips provide a second stage that gives you an additional
description about what the tool is typically used for. A new user can learn a lot just by mousing
over various parts of the interface.
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CHAPTER 2 EXPLORING THE UI AND ORGANIZING PROJECTS

You have the ability to access all three disciplines of the Revit suite—Architecture, Structure,
and MEF. This functionality is addressed in the “Getting to Know the Ribbon” section of
this chapter.

Figure 2.1 shows the Revit 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

FIGURE 2.1
The Revit Ul
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Accessing and Using the Application Menu

Click the File tab just under the big R in the upper-left corner of the Ul (Figure 2.2) to open the
Application menu and access commonly used commands such as New, Open, Save, Print,
and so on.

In the upper-left corner of the dialog, there are two icons for both recent documents and open
documents. Recent Documents lists the last several files that you've opened, no matter the
location. Open Documents shows you all the files you currently have open, as Revit allows you
to load multiple files at once. This is a great tool in case you have many views open and you
want to quickly go to a specific file you're working on. New to Revit 2020 is the Home button,
located to the right of the big R. Clicking this will toggle over to the Home screen that appears at
the start of Revit 2020’s launch (Figure 2.3). It will list recent model and family files as well as
common file commands. Clicking the Home button again will toggle back to the ribbon UL

Many of the tools that allow you to open or save multiple formats include flyout menus that
help you specify different options. For example, when you have a project open and you choose
Save As, you can save your project as a typical Revit file or as a template to be used as a basis for
future projects. Dialogs like this will also limit you to the operations that you can do currently. If
you have a project file open, you cannot save it as a family file; Revit will gray that option out,
visually informing you that this is not a valid operation. These dialogs are nice in that you can
customize locations for opening and saving certain file types. When you open the Open dialog,
you'll see a list of shortcuts to the left that give you quick access to your desktop, favorites, and
even the history of your most recent navigation. What's nice about this dialog is that you can also
create additional locations based on your current workflow. Creating a shortcut to a library of
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components or to your project folder will help save you time when you're navigating between
files. The Export option allows you to take your existing model and convert to a new format
(CAD formats, DWE/DWFX, FBX, gbXML, IFC, and ODBC data'base). Use the Close command
to quickly close a project or family without closing every open view.

 FIGURE 2.2
k. The Application mentt

FIGURE 2.3
The Home view
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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 Industry Foundation Classes (IFC) and others. If you click the button
without choosing the flyout, you are choosing the default option.

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 o
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']]
find that tools may be further customized, grouped, or removed from the toolbar (Figure 2.4). B
default, the QAT bar is above the ribbon, but you also have the option to show the QAT below

the ribbon. '
FIGURE 2.4 Customize Quick Access Toolbar 4 b
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With the QAT, you also have the option of temporarily hiding quick access tools based on the
flyout arrow on the far-right side. With this, you could quickly check or uncheck QAT tools based
on your current workflow, without having to re-create the shortcut. 1

Using the InfoCenter
To the far right of the QAT is the InfoCenter (Figure 2.5).

. FIGURE 2.6
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From left to right, you have the ability to search for help solutions, sign in to Autodesk ABS}O
to access online services that integrate with Revit, open a website to the Autodesk App Store
it and then open the help content. s :
Re‘};ecause Autodesk continues to move toward more cloud services, we recommend _makm(g:1 .
e you have a login for your system. This helps with other things su'ch as collaboration, and i
?su;oﬁg to make it easier for you to take advantage of all the capabilities that the software
1

has to offer.

Getting to Know the Ribbon ‘ :
i i i ion for accessing the commands and tools you will use in the
Thell'.g:izl:l I(E;Fii:gzlin;.ré?.r Eioeszt;iogram using I%/Iicrosoft’s ribbon interface is different, and some
apfli)ml/are developers and companies develop their own unique interfaces and ways of V\_rorkmg.

i’;rvit is a great example of this. You can launch commands and tools bj'/ selecting 1cc(>:1;f mt thf.;
ribbon, or you can create customized keyboard shortcuts as an alternative. Refer t}c: tiﬁi :11;, 0,0 -
#The Basics of the Toolbox,” for more information on keybo-a}rd shf)rtc.uts. T}.uroug 0;1 e 3
we will refer to the ribbon frequently, so you should be familiar with 1ts basic Par(tis.. etl s aI;1 :
panels. Tabs are the categories of tools, and panels are the subcategories organized into icons.

The ribbon
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The organization and size of the icons within each panel on the ribbon will change sﬁghﬂy as
you scale the size of your application window. As the appli.caifion w1pdow _gets smaller, the icons
will decrease in size and will sometimes stack, or the descriptions will be hidden.

TOURING THE TABS

Tabs are the highest level of organization and are used to select from a1;nong the varic’ust froups
of functionality. There are up to 14 tabs along the top of the ribbon. We'll take a moment to

briefly describe them.
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CHAPTER 2 EXPLORING THE UI AND ORGANIZING PROJ ECTS

File The Revit File tab contains all the features for the Application menu, as previously
discussed. (See “Accessing and Using the Application Menu.”)

Architecture, Structure, or Systems When you install Revit, you will have access to the ¢

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), g

shown in Figure 2.7. It has become common for architects to have all three disciplines visib]e
to improve collaboration. Note, as of Revit 2019, the Structures tab and tools include a Steel
tab option. These tabs contain tools you will use to create or place content specific to each
design discipline. At the end of the tabs bar, there is a tool that allows you to cycle through

variations of displaying tabs and panels. This is really useful only if you are trying to increage
the real estate that is available to your working views.

FIGURE 2.7
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Insert The Insert tab is used to link or import external files (2D, 3D, image, PDF, and other
Revit files with the file extension RVT). 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.”

00lg "
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otate The Annotate tab contains many of the tools necessary to annotate, tag, c'limen-
An:: or otherwise graphically document your project. Learn more about thes‘e tosls in
sClEaioter 17, “Detailing Your Design,” and Chapter 19, “Annotating Your Design.

i to modify energy analysis settings
ze The Analyze tab contains the tools nece‘ssary : _
Ar:;g) run an energy simulation via Autodesk Insight®. This feature requires an Autodesk
gﬂbscripﬁon account to access the online analysis engine. Learn more a}bc’a’ut conceptual
energy analysis in Chapter 22, “Conceptual Design and Design Analysis.

i i i ins the tools necessary to add massing and
ing & Site The Massing & Site tab contains : nd
i\iflt::sélagted elements such as toposurfaces and property lines. Learn more ei:bout modeling site
context in Chapter 3 and in Chapter 9, “Advanced Modeling and Massing.

Collaborate The Collaborate tab contains the tools that you'll use to c_oorl'dinate .and manage
the project within your own team as well as across other teams and their 1.111ked _ﬁl_es. .Learn
morpe about worksharing in Chapter 5, “Collaborating with a Team,” and interdisciplinary
coordination in Chapter 6.

View The View tab contains the tools that you'll use to create all your project vie‘fvs, 2D and
3D, as well as schedules, legends, and sheets. You can also I.ﬂ()dlfy your Ul f:rom t.hls tab,d
inciuding your keyboard shortcuts. Learn more about creating multiple project views an
sheets in Chapter 18, “Documenting Your Design.”

i 1 your project standards and other
e The Manage tab contains tools to access all y ] ‘ :
::tatings. You will also find the Design Options and Phasing tools on this tab. You can.ﬁrll‘ldl
additional tools such as Review Warnings and Select by ID on the Manage tab that will help
keep your project running smoothly.

One of the most important settings that you'll use during your project is .O'bj.ef:t Styh?s on
the Manage tab. Selecting this option will allow you to manage the global .v1s1b111t}‘r settings
for just about everything in your project: how it projects, how it cuts, and its ass:lomate.d cqlor
anc% pen weight. Learn more about this and other project settings in Chapter 4, “Configuring
Templates and Standards.”

Add-Ins The Add-Ins tab appears only when additional exte.n.sions havr:: be.en installecé i
contains the tools that can do a variety of things based on add1t19na1 applications create il
through the API (Application Programming Interface). M_any thlrd-ParFy COEP?HIES, T:I:l o
Ideate, BIMobject, and even Autodesk, have written add1n(?nal applications that supp

the functions of Revit. These may include enhanced analysis or management processes.

Modify The Modify tab contains the tools used to manipulate the content you're creatit;g in
your project. You'll find tools such as 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 ele?:nents are selected orl .
element creation commands are launched. For example, tlTe Modify | Walls conte;ctus; ta X
(Figure 2.8) is displayed when a wall is selected. Th.ese unique tabs are usually colored gree
to help you distinguish them from other static tabs in the ribbon.
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FIGURE 2.8
Example of a con-
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A simple, yet important, setting that may be exposed on the contextual tab when placing
model content is Tag On Placement. Modeling commands such as 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 want to disable the Tag On Placement
setting, unless you have separate presentation views created.

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 for easy access, 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 2.9). 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. These changes are persistent beyond a session of the software and will
retain their new position every time you restart Revit until you choose to change them again.
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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.

On some panels, you will find that settings can be accessed from the panel’s title bar. You can

see an example of these features on the Annotate tab of the ribbon. In Figure 2.10, 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 Figure 2.10). 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 "
i i i i i textually sensitive area tha
Options bar is located directly below the ribbon an_d isacon - .
'I?:ri:s ;rjou feedback as you select tools and objects. In Figure 2.1, you see the options avalla.ble
Ig;:low 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.

An especially important and frequently used option is included wit-h any annotation S}.rmbolz
the ability to include or exclude a leader. This will help you place. tags in the clearest .locatwn he
within your documentation while maintaining a parametric relationship to the associated mode
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 parameters of whatever you're c_urrently working on and
shows the instance parameters by default. In this palette, you will find the Type- Sel(‘ector, a
selection filter, and the Edit Type button (Figure 2.12). You'll learn more abonjt f1lt.er11.1g sele_zcted
objects in Chapter 3, as well as much more about parameters in Chapter 15, “Designing with the
Family Editor.” -

ThZ Project Browser (Figure 2.13) is a hierarchical listing of all the views, legends, schedules,
sheets, families, groups, and links in your project. You can expand and collapse the project tree
by selecting the + and — icons. ) ' ) e

You can search for elements by right-clicking any item in the l.’ro]t'act Browsetr 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.




FIGURE 2.12
Properties palette

FIGURE 2.13
Project Browser
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The Project Browser can also be filtered and grouped based on several user-defined param-
wser Organization Properties dialog box, right-click the

s tool in the View tab under the

Learn more about Project Browser customization in Chapter 4.
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using:

Then by:

@ M chapatars
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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
these UI elements onto each other to use them in a unified tabbed or

palette. You can also drag
stacked palette, as shown in Figure 2.15. 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 ina

stacked palette.

STATUS BAR
The status bar at the bottom of the UL 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.
Showing the current worksets during a collaborative project will help ensure you are placing
elements on the correct workset. Worksharing will be covered in Chapter 5. If you're using
design options (covered more in Chapter 11, “Working with Phasing, Groups, and Design

Options”), the status bar can also show you which option you're currently exploring.
At the far right end, you will see a filter icon next to a number. When you select objects ina
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.
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FIGURE 2.15
Properties palette and
Project Browser
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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 numb

er of open files or you can maximize the view window and
have all open views listed as Tabs. 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. Alternatively, you can click a tab to make that view current or utilize the Switch
Windows functionality located in the Windows panel of the View tab. To go directly to the view
you want to see, choose the view from your Project Browser.

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 1
sheet border. This is now a workspace for any view of the project. Just be sure to label it as a
working sheet apart from your documentation set. Now you can create duplicate views of any of
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As of the last release of Revit 2019, views are no longer constra.med w1thmdt-1;fe bc;t:r;c:::z? o

the Revit (UI). You can completely undock a view and drag the window to aR i :1;2: it

cin' monitor or to a second monitor. Prior to this, the only way to v_w:rk on tE:];l e
. i lick the appropriate view tab,

i To undock a view, clic pp ,an
T UI i iate view tab and drag back within the con-
he UL To redock the view, click the appropriate anc within t

irtg;;'lttsf:)f the UI; you will see a highlighted blue boundary notifying you that it is going

to re-dock.

ViEw CONTROL BAR

The view control bar is at the bottom of every view and changes slightly dependmgﬁc‘)rr; tvhie; ngso
of view (Figure 2.17). For example, sheet views have only (tiwo bui;t(;nf, ?Edsfrzrtsep:;me Sk
ok i i indows tiled to illu
a scale option. Figure 2.17 shows three view win i o
g;)ftf;z‘;ies in the I\::'iew control bar. From top to bottom, you can see the view control bar fo

sheet view, a plan view, and a 3D perspective view.
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Some of the buttons in the view control bar are just shortcuts ‘to vievx;l };a;avr\rfl?;cgz Zlg’fofge also
available from the Properties palette. Scale, Detail Level, Cropr1ew,1a:; Thc; el
Region are found in both the view control bal: an_d the Propertlizls1 pa en n;.e e e
allows you to select from a short list of graphic d-1sp1ay modes that ca ,
with the Graphic Display Options in the Properties palette.
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The Temporary Hide/Isolate command helps users more readily see specific elements while
working in a view. 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.

The Reveal Hidden Elements button highlights any elements that are hidden in the current
view, either temporarily or through other methods. When in this display mode, the view windoy
has a magenta border until the mode is disabled.

The Worksharing Display button is available only on projects where worksharing is enabled,
This mode can be enabled and configured in any view to illustrate Checkout Status, Owners,
Model Updates, and Worksets. When in this display mode, the view window will have an orange.
border until the mode is disabled. Refer to Chapter 5 for a detailed explanation of these visibil-
ity features.

The Temporary View Properties command when invoked is intended to allow a user to make
temporary graphic changes to a view such as visibility graphics, scale, and view templates, When
in this display mode, the view window will have a purple border until the mode is disabled, See
the next section for more details.

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 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 between two key
options, Enable Temporary View Properties or Temporarily Apply Template Properties, as sho
in Figure 2.18. Because these applied properties are only temporary, when printing the view,
Revit provides an option to print with or without the temporary settings. The Temporary View
Properties will not be saved with the project.

FIGURE 2.18
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UNDERSTANDING THE USER INTERFACE

If you select Temporarily Apply Template Properties, you can select from any view temp%ate
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 2.19. Refer to Chapter 4 for a
detailed review of view templates.
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Referring to Figure 2.19, 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 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 tempo-
rarily 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.

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 2.20). 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.

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. By saving them as view templates, you can
group various settings for better comparison and contrast. You will learn much more about
graphic styles in Chapter 12, “Visualization.”

39




40

FIGURE 2.20
Graphic Display Options
dialog box
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UNDERSTANDING THE USER INTERFACE

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 associ-
ated 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. Be aware that an active work plane could be perpendicular to
your orientation if the view is adjusted three dimensionally.

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 2.21). 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.

Navigation Methods

One of the challenges of any 3D modeling software is creating methods of navigation that are
intuitive. If you have used more than one modeling application, such as Rhino, SketchUp, or
Digital Project, you will know that there is no standard 3D navigation functionality. As is the case
with Revit, Autodesk has consistent navigation tools across most of its industry-based applica-
tions such as AutoCAD® and Navisworks®. These include the ViewCube® tool, the

SteeringWheels® tool, and basic mouse controls.
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FIGURE 2.22
ViewCube context menu
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commﬂﬂd areas on the wheel. As you hover the mouse pointer over a navigation command,

ress and hold the left mouse button while moving the mouse to activate the corresponding

navigation method. There are many ways to customize the SteeringWheels, all accessible through
the lower-left side of the tool. This is easier to demonstrate than explain in

the Wheel menu 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 Steer'mgWheels
tool can be a welcome substitute for traditional pointer-based navigation. The touchpads or

ointing sticks on most laptops do a poor job of emulating the press-and-drag motions ofa

g with simultaneous keyboard button combinations that drive native navigation in

mouse alon
try the SteeringWheels tool

Revit. If you're struggling without a mouse connected to your laptop,
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 the

zoom/pan commands from the 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 pressing the right
mouse button accesses 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 motse 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
only the

but includes the view’s crop region. To adjust the view within the crop region,
SteeringWheels and the ViewCube can be used.
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Revit Organizational Chart

Defining Project Organization

If you have experience with 2D CAD software, you are likely familiar with many of the teryg

and concepts related to designing and documenting a project, but not all of them have exact

equivalents in Revit. You may be comfortable with thinking in terms of what needs to

| and coordinated: plans, sections, elevations, details, schedules, and so on. Such information is

‘ likely stored in a plethora of separate files that must be linked together in order to reference g 3
parts of a building design. For teams collaborating in the design process, you are also likely =
accustomed to allowing only one person in one file at a time. With this, 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

| these issues. From within a single, bidirectional database, Revit organizes these project organjzy.

tion aspects: datum objects, content, views, and management. Figure 2.23 shows what we like

think of as a Revit organizational chart, which gives you a visual description of these four

| 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.
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Introducing Datum Objects

Data (plural) are sometimes referred to in Revit as datum objects and consist of references, grids,
and levels (Figure 2.24). 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).

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
i 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 be perpen-
| dicular only to levels. Furthermore, grids are visible only 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. i
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

C

Model Lines

;| Component Families

é
o
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are adjusted. Levels may be seen and created only in elevation and section views; therefore, you
can'’t create levels in plan view, and they can’t be diagonal to the ground plane.
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FIGURE 2.24
Datum objects

| ~ Reference [ e
Grid — Plane \\ o s
i Ty \ | Level 2
P it TAT-O N
B NG
i -l eilf \\ b e Level 1
i -0

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. The blue represents hyperlinked data, which you can find on levels, section
heads, and other annotations. 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.

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 and that need to be shown in your documenta-
tion. You do not need to create a level for every slab, stair, or floor offset, as objects can be shifted
in the Z direction offset for any level. Too many levels can have a negative impact on your
project’s and your performance, as they take resources to manage.

DEFINING PROJECT ORGANIZATION

Let's explore the creation and duplication of levels with an exercise. First, download and open
the file c02- Levels-Start.rvt or c02-Levels-Start-Metric.rvt from this book’s
web page at www .wiley.com/go/masteringrevit2020.

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 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 9'-0"
(2700 mm) above that one, as shown in 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.

TIP If the level names overlap and you want to see them clearly, adjust the scale from the default
1/8" =1'0" to 1/4" =1'0".

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?
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FIGURE 2.25 3 o i =l ” " . Roof G ! You can also use this command to create duplicate views of existing levels. Clear the Do Not
Create multiple copies 2 - Duplicate Existing Views option at the bottom of the dialog box to see all the levels in
of levels. 5 your project.
2 i Select the Roof level and click OK. A floor plan will be created for the Roof level, and that
- i _ ik . t Level 3 i floor plan will be opened. It is important to note that every plan you create with this method will
0 LRl i s ¢ i )i 20 2 | § be opened as you complete the command. Use the Close Inactive Views tool (available in the
200-0" - Quick Access toolbar) to avoid slower performance in your work session.
B
e | EXPLAINING 3D AND 2D DATUM EXTENTS
= s i o = 1 Level 2 ) _ Datum objects—specifically grids and levels—have two types of extents: 3D (analytic) and 2D
10°-0° (graphic). These extents are expressed as grips that are shown at the endpoints of the grids and
5 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 2.27.
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If you want to convert a level that doesn’t have a view to one that does, find the Create panel Controying the 3D ; Leveld o
on the View tab and then select the Plan Views flyout and then the Floor Plan command. This (amalytic) extents e 10 - 0" N e
opens the dialog box shown in Figure 2.26. You can select among all the levels without corre- g o :
sponding views in your project. Only the levels you copied in the previous exercise are listed in
the dialog box.
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FIGURE 2.26
Adding views to levels

L i - Select one or more levels for which you want to
[ Refiected Ceing Plan || | reate i e - - If you want to adjust the 2D extents of your datum in only the current view, click the 3D icon,

Stmctura% Plan and it will change to 2D. You can then modify the 2D extents of the datum object without
=l affecting the 3D extents. We will explore this further in an exercise later in this section.

[i:gu} Plan Region Datum objects are visible only in views that intersect their 3D extents. The elevation in
wj% Figure 2.28 shows four grids and four levels. Grid lines 3 and 4 are not visible on Levels 3 and 4
*v’? 1 Area Plan

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 2.29, 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 the grid datum would still be visible in both levels, even though it looks like
they do not 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 ele-
ments associated with the grid will relocate. And if you move references, the elements associated
with them will update. Therefore, you will often constrain or pin datum objects in order to
_ g g R . restrict their movement as your project is starting to develop.

]

[] Do not duplicate existing views
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FIGURE 2.28
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Customizing 3D and 2D
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these methods can be applied to grids as well. Here are the steps:

the 2D extent of Level 3.
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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,

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
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. 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 charniges 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 2.30.

URE 2.30 Add Elbow Command 2
sting the graphic 3D Extents Gri '
ts of a level X P ":\ evel3
i R v 1] *
_Level 2B 22-0 %
o0 <o
2D Extents Grip

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 2.30.

6. Use the additional line grips to adjust the level endpoint so that it resembles the image
shown in Figure 2.31.

Level 2B
207- 0"

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-dimen-
sional 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 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.
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The best use for the Propagate Extents tool is to adjust the 2D extents of grids. Why only o )
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.
NOTE  The line weight of the grid lines has been increased for clarity.
2. 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.

3. 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 2.32. )

FIGURE 2.32 7
Adjusting the 2D A
extents of grids (P (? CEP : (4)

. .

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.

4. 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 2.33.

5. In the Propagate Datum Extents dialog box, select the North elevation view.

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.

_ ogE2.33

jl FIGURE 2.34
. Extent commands in the
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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 2.34).

Cancei

Repeat [Propagate Extents]
Recent Commands : r

context menu

Drag £nd
G0 to Foor Plan
Besetto Crop -
+Reset to 3D Extents
- Maximize 3D Extents

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-cl‘ick grid 3, and
select Reset To 3D Extents from the context menu. Repeat this step for grid 4.

2. 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.

¥
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3. Return to the South elevation view and select grids 3 and 4; click the Propagate Exteng
button in the contextual tab in the ribbon, and select the North elevation view.

4. 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 view while the graphic (2D) extents
remained consistent with the other grids. Let’s continue the exercise and repair

this problem.

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

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

7. 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.

UsSING REFERENCE PLANES

Objects in the Revit model can 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 have 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 2.35.

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 2.36.

els shown in elevation
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3. 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.

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.

Figure 2.37 shows the results in a 3D view after you've attached the top and bottom of the
walls to the upper and lower reference planes. :

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 2.38.

Although you can use levels, grids, and reference planes to customize model elements, there
may be situations where you need to establish relationships with nonplanar geometry.
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3 Content All content in an 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: fype 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
parameters control only the instances that you have selected. So if the material of the piece of
furniture that you have selected is an instance parameter, you will be editing only the

selected elements. )
Instance parameters can be constantly exposed in the Properties palette. Selecting something

initially displays the instance parameters. Figure 2.40 shows the instance parameters of awall
that control the relative height, constraints, and structural usage.
By clicking the Edit Type button, you expose the type parameters (Figure 2.41). These param-
eters control values such as the structure, graphics, and assembly code.
This section provided you with a basic overview of families and paramet

much more about these concepts in Chapter 15.
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construction and sets the level of detail in each view level. It can help improve mode] Perfy.
mance and avoid cluttered views by limiting the visibility of smaller model elements, De il
Level can be set with a button on the view control bar.

View Template View templates are a selection of view properties, which can include f
properties that change the scale, detail level, and visibility of objects in the view. As an aiq g
standardization, view templates can help you organize common view settings and apply gy
to groups of views throughout your project and other projects within your office or firm_ y
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 megg
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 increagy
the amount of management your team will need for the project’s organization. Views that do g
have a specific purpose are just another object to maintain, search through, and store. Keep it ‘
simple, and routinely purge valueless views. Let's review the procedures to create different viay,
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,
and the process is quite simple. Click one of the buttons, and a new view is activated and stored
in the Project Browser. |

S B A & 5 R

3D Section = Caflout Plan  Elevation Drafting Duplicate Legends Schedules Scope
View - Views : View View o 1 Box

FIGURE 2.43
Creating new views from
the ribbon

Create

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 2.44). You can also duplicate the current
view by using the Duplicate View button in the Create panel of the ribbon.

As you can see in Figure 2.44, 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 annotations in the view. Use this command when you need a fresh copy of a view in
which you will create a new annotation for a different documentation purpose or even a
working view without clutter.

Duplicate With Detailing As its name suggests, this command will create a copy of the
selected view with all 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 you can
have a parent view with a larger scale like 1:100 and then create dependent views at larger

'URB 2.44
Jicating Views from

Project Browser L eeveld
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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. This is used most commonly
with large plans and elevations that cannot fit on the project’s standard sheet size.
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CREATING FLOOR PLANS AND CEILING PLANS
As you learned in the section “Creating and Duplicating Leve%s” earlier in this chal?ter,fwhe}i\ ifou
create a level in an elevation or section view, you have the opt1$)n to creat.e a plan view ?r tha
level in the Options bar. If you have levels Witholut co_rrespondmg plan views, you can also use
ol from the ribbon to create a plan view. '

the%iﬁtifl :ctents of plans and ceiling plagsfare c}c:ntrolged :Jy the Vifegf‘?;%f settings. The

i i shown in Figure 2.45, define the vertical range o ; .
Vleﬁgi?fvi Sr?:;eg;;z;erties can begdifficult to understand, so we created a diagram tlcla 111u:£j112;e
the principles. In Figure 2.46, you will see that the primary range is t'he ,zone youlusua y sseEd S
default floor or ceiling plan. If an object crosses the cut plane,lthe’ objec.t 5 Cut Val ues are u = :
the object is below the cut plane but above the bo_’ctom, the (?b]ect s Projection values are used.
Cut and Projection values can be found in Visibility /Graphics.
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FIGURE 2.45
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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
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 -
changes. You can use this method for areas such as windows that might be placed in a wall abo¥
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 proper- |
ties. 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 plé I
or to use another level as a reference for replicating partition layouts. ‘

tion tag orientation

;URE 2.48

' GURE 2.49
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. levation tool on the View tab creates elevations of various types. \{ou 1l also notice
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Finally, there are three types of elevations in Revit project: exterior, interior, and framing,
differences are more than graphic. Exterior elevations, by default, do not have an active cro
boundary, only a starting cut plane. Interior elevations have their crop boundary on by defayls, .
attempt to find boundaries of host elements, such as walls, floors, and ceilings. Framing elevqg, ".;
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 sectiong
available from the Type Selector: Building, Wall, and Detail. This allows them to be
better clarity in the Project Browser, but there are also other important properties.

Unlike elevations, the cutting plane of a section must correspond with its graphic line.
Figure 2.50 shows the instance properties of a Building section. The far and side cut planes of 4
section can also be controlled. This goes for both Building and Wall sections.

dre
grouped With,

FIGURE 2.50
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Building and Wall sections must be created in a perpendicular orientation with respect to
levels. But after you create them, they can be rotated in elevation. However, doing so could lead
to confusion in your project. Once rotated, the section wouldn't be displayed in plan view
because the section cutting plane would no longer be perpendicular to the plan view.

A Detail section will have a different graphic symbol by default, although you can customize
this to your liking. (We discuss this form of customization in Chapter 4.) Beyond the differing
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CREATING CALLOUTS : S

The Callout tool allows you to create views that are mtende_d to be enia:i%:i _f_r;)rf?oor gl
; ::i view in which you create the callout. When you are ina parlt}er;n Lo

o, levation view—you can create a callout from the View ta

view, or ele

Create panel.
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i e as the parent view, the callout view will also have
The most important aspect of the Callout tool you need to understand is the difference f you create a callout using the same typ P
between the types of callout views you can create. When you activate the Callout tool, click ¢ all the B i VicwRerge e Detailelion e

Type Selector in the Properties palette. You will see several choices that depend on what |
of view you currently have activated. For example, if you are using the Callout tool in 4 ﬂo
plan view, you will see Detail and Floor Plan listed in the Type Selector, as shown in Fj a
Although Detail callouts may look like Detail sections graphically, they are not visible insidg

other perpendicular views. So, a callout created in plan view will not be visible in elevationg o
. - . Op
sections like a Detail section.

Cli?}f esfgttings can be set to either Independent or Same As Parent View. . ‘ |

i dary of a callout when one is selected. You can
a moment to note the grips on the boundary : s § _
th:se grips to change the size of the callout boundary, but this also mc.)dlf{es the cticl)p rteg‘mvxs
us-ihin the callout view. As you might assume, if you modify the crop region in the callout view,
wil

t boundary also changes. '
theézﬁgﬁts can be c)r,eated either in a simple rectangular shape or in any custom sketched shape.

||

|

|

|
same view controls as the parent view. In the floor plan example, you will still have view | |

|

|

| ions i i i t you can always
| i the Callout flyout button in the ribbon, but y
| FIGURE 2.52 e You will see these two tool options in I 7 ty o s
call ‘ Hiy i tangular callout by first selecting a callout an :
o ey H . o t hape callout to a simple rectangular
e i e . s contextual tab in the ribbon. You can also return a custom shap |
. - tab: g ‘ |
can create from the o ﬁi&%‘% L shape by clicking Reset Crop in the ribbon. ;‘
Type Selector. e e o

VIEWS
UsING DRAFTING : ; - i
Not every view needs to be connected directly to the model. Drafting v;er;;vs give ym;1 ::i; a;l)a::ltl‘:yﬂ
i i i ing i roject. They may co
without first creating a reference to something in your p 'y ma;

. gr]'zv eating Detail components and any other annotation content. Drafting views are great for
i Kkl pdocumenting typical conditions that don’t require an actual modt‘el geometry.
qmg)nZe you create a drafting view, you can refer to this view when creating an elevation, a o

tion, detail, and so on, that would normally rely on an actual view of the I'nodfel. As 131rou star
:eccxeat’e a standard project view, simply select the Reference Other View option from the i
c(:)ntextual tab of the ribbon (Figure 2.54), and then you'll be alflowed. to se};a(ct a refere;w:il:1 \sr;ethe

i i i j 11 as any drafting views. You can ev
11 the other like views in your project as we _ ent

:e(:;l? bar to easily locate specific view names instead of scro].]mg through an extvs:n]:s'llvi_1 hts;tﬂ osf all
project views. Drafting views can also be saved out of the project as common reusable detalls.

This will be covered in more depth in Chapter 17.

e
ane

Floor Plan

{ Floor Plan : Floor Plan
Detail View : Detai

il In the example shown in Figure 2.52, if you select Detail, the callout view you create will be
‘ il listed in the Project Browser under Detail Views. If you select Floor Plan, the callout view will
be listed under Floor Plans. You cannot change a callout view from one type to another after
created, so plan the configuration of your views carefully. 1
‘ . Beyond the organization of callout views in the Project Browser, choosing the right type for 4
your callouts affects other functionality as well. The Detail callout has a unique property called FIGURE 2.54
Show In. This property can be set to either Parent View Only or Intersecting Views. If the callout e vith
is set to show in Intersecting Views, this type of callout in plan view would display as a section gterence Other
detail mark in an intersecting view such as a Building section. In Figure 2.53, you can see the geon-
callout added to the floor plan (left). When the Show In property of that callout is set to
Intersecting Views, it displays as a detail section mark in the building section (right).

/! Reference Other View

J stair e % |
| Detal View Min Stir Detail (4/A105)]
| Section: Stair Section (1/A105)

S
e
[

[ tevel 1- ci2-Sections.

FIGURE 2.53

Detail callouts can be set
to show in inter-

secting views.

USING LEGENDS : "
Legends are views in which you can display samples of model elements thag1 Vllnll nc:; ale egnds
schedules and quantity takeoffs. There are two types of legends:‘ legends an tey;;o hicsg !
Regular legends are used to assemble analytic views of corlltent in your project, gt E\ De»;aﬂ
geometry, tags, and so on—anything that lives in your proj ect. Legend.s mayf ;(])Dn a e del,nents.
Repeating Detail, and Legend components, which are lnfe representations o . mo o
Legends are unique in that they are the only graphical view that can be place ’on mo

one sheet.

v
s DS Sl TR e e ey L e G G S R R W
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A Legend component (Figure 2.55) is a special live representation of a system or compop,
family that may appear only in legend views (not drafting views). If you make a change 4o ,
element in your project, the representation of that element in the legend will change as well
When you are creating a legend view, the Legend Component tool is located in the Compyg ¥

. flyout button on the Detail panel of the Annotate tab in the ribbon.

USING SCHEDULES

All model elements have information about their properties such as size, material, and cost. In
Revit, a schedule is a list of any type of element in a project or linked models and the element
attributes. You can report and interact with this information in tabular views known as sched-
ules. There are six types of schedule views that can be accessed from the Create panel in the View
tab of the ribbon: Schedule/Quantities, Graphical Column Schedule, Material Takeoff, Sheet List,

‘ FIGURE 2.55 Properties ' : x

! Legend components . Note Block, and View List.
| - Schedule/Quantities This is the most commonly used schedule type, allowing you to list
| i ! and quantify all the element category types. You would use this type to make door schedules,
Lege wall schedules, window schedules, and so on. These schedule types are usually limited to
R scheduling properties within the same category; however, you can create a multi-category
53‘:;“" =1 ]: { § / schedule or use some fields from other elements. For example, many model elements can refer
P ot - 2": to the properties of the room in which they are placed.
“‘,im&z BT e :m Edig - ‘Sé é Graphical Column Schedule This schedule is different from the other schedule types and is
i ViewTempiste Nene 1 commonly used by structural engineers. Structural columns are displayed according to their
‘ ViewNeme " i e grid intersections, indicating top and bottom constraints as well as offsets.
‘ Tidleon Sheet Material Takeoff This type of schedule lists all the materials and subcomponents of any
; fizenia bl - :ZW o %s family category. You can use a material takeoff to measure any material that is used in a
i Properties | Project Browser-Praject | TLT ‘ component or assembly. For example, you might want to know the volume of concrete within
il

the model. Regardless of whether the concrete is in a wall or floor or column, you can tell the
schedule to report the total amount of that material in the project. Material takeoffs will report
material properties across multiple categories.

Keynote legends are special schedules. When creating a keynote legend, you will be promy
much the same way as you are when creating a schedule (Figure 2.56). These types of legends
meant to be placed on either one sheet or multiple sheets. If the legend is placed on every she
i in which keynotes are used, the Filter By Sheet option should be selected on the Filter tab of
il Keynote Legend Properties dialog box. With this option selected, only those keynotes that ap
‘ in views placed on a sheet will appear in the sheet’s keynote legend.

Sheet List This schedule allows you to create a list of all the sheets in the project.

Note Block This tool creates a unique schedule that lists the properties of a generic annota-
tion symbol used in a project.

View List This schedule shows a list of all the views in the Project Browser and their

FIGURE 2.56 properties. A view list can be a valuable tool to help you manage your project’s views

An example of a keynote KEYNOTE LEGEND efficiently.

legend placed ¥ \ ] ; L

on a sheet 061000.01 FRAME EXISTING OPENING TO MATGH. One important aspect that we want to reiterate is that schedules are derivatives of the model.

061000.02 DOOR LANDING - TREATED WOOD
STRUCTURE, TREX RAILS AND STEPPING
SURFACES

061000.04 COMPOSITE RAILING SYSTEM, TIMBERTECH
RADIANCERAIL OR SIM.
074600.01 VINYL SIDING OVER 1/2" RIGID INSULATION

077200.02 BREAK-FORMED ALUMINUM FASCIA OR
COMPOSITE TRIM (WHITE)

092100.01 1/2' GYPSUM BOARD, PAINT BY OWNER (TYP.)
096800.01 LAMINATED WOOD FLOORING (FURNISHED
AND INSTALLED BY OWNER) OVER 3/4"

PLYWOOD SUBFLOOR ALIGNED WITH EXIST.
SUBFLOOR

096800.02 MARMOLEUM OR VINYL FLOORING
(FURNISHED AND INSTALLED BY OWNER)

238100.01 DUCTLESS HEATING AND COOLING UNIT

Often, if the schedule is not accurate, the model is not accurate. A schedule can also deal with the
tolerances the team has set in the units of the file and may be based on the template.

USING SHEETS

Printed contract documents are still a common deliverable that architects and engineers are paid
to produce. You will use sheets to organize views and other annotation for the purpose of issuing
printable (physical or digital) documents. Sheet borders can be customized, but the important
fact to realize is that sheets are always scaled at 1:1. The important thing to remember is that you
are not going to select a scale when you print a sheet; it's really more like printing than plotting.
If you need your sheet to be smaller or fit on the desired page, these options are available, and
using them is little different than printing from a word processing application.

You will learn more about creating sheets in Chapter 18.

¥
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i UsinGg 3D VIEwWS FIGURE 2.58
I Two kinds of 3D views are supported: orthographic and perspective. The Default 3D view ig § g cameraand
| orthographic, whereas the Camera and Walkthrough views are in perspective (Figure 2.57). Yo - R0 Ens
il can right-click the ViewCube and select the Perspective or Orthographic option to toggle
I between the 3D view types. We'll also cover 3D views in detail in Chapter 12.
|
FIGURE 2.57 =
Creating 3D view types ; @ L:}é ¥
and toggling 3t | Section Ca%io : ’ {I:]
| between them Rl i | e I £
i = Default 30 View Save View / 1 ﬂ [ ﬂ
i Camera | g'—GC%m Sehgj(ﬁon % % K"‘" % w‘j’/-
il Y3 e ‘g e |-
| 89 vianehrough Orthographic / é
l i Set Current View as Home i / e o
} Set Front to View v /
| ;i : Reset Front E / @
; ‘%% Show Compass _ /| T i
- Orient to View i 3
i i Orienttoa Direction > §
| ; ; Orm'et toa Pfar}m...- i FIGURE 2.59 i ! Cmpﬂggmn g : X
‘ | Hep. | Modifying the view size Lot e
 Options... | and field of view ? . ?ﬁm
| Orthographic views will always show parallel edges along Cartesian x-, y-, and z-axes. i gﬁm el
| Orthographic views are best if you need to show model information to scale. Many people do not S
| realize that it is possible to dimension and detail in Revit inside a 3D orthographic view. For a e e o
) § ! i o L a&*ﬁ%ﬁ% e
more thorough explanation of annotating a 3D view, refer to Chapter 21, “Presenting -

Your Design.”

1 . Create camera views by placing the starting point and endpoints of a camera (typically froma

I plan view). The first point you select in plan view is the point from which the view will be taken,

| but the second point is also the rotation origin for the view (Figure 2.58). This is important

because if you select a second point that is far beyond your view, when you open the view and

attempt to modify it, it will rotate around a target that doesn’t seem to make sense. That's

i because the target location of the view is off in the distance.

‘ A perspective view will not be to scale, but it can be made relatively larger or smaller by

| selecting the view’s crop region and then selecting the Size Crop button from the Modify |

| Camera tab. Once you do this, you will have the option to change the view size and field of view,
proportionally or not proportionally (Figure 2.59). You can also simply drag the nodes of the

i bounding box. 1

Camera extents are defined by the Far Clip Offset option, accessed in the Properties palette for
| the view. If the Far Clip Offset is too shallow, the view may resemble the image shown in
Figure 2.60. Geometry that you’d expect to see will be “clipped” in the view.

FIGURE 2.60
The Far Clip Offset is
too shallow.
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FIGURE 2.61
Section box applied
to a 3D view

Simply increase the Far Clip Offset value to show more of the model. You may also do th; 1
graphically by returning to a plan view, right-clicking the camera view in the Project BrOWSe:
and then selecting Show Camera. Once the camera is shown in your plan view, you can SElec;
node at the far end of your clipping plane and manually drag the node to extend the far clj '
offset of your view so that the perspective becomes similar to that shown in Figure 2.59.

Finally, the extents of 3D views (even walkthroughs) can be customized with the use of
section boxes. You'll find the Section Box option in the Properties palette for a 3D view. This v
allow you to control how much of the project is shown (Figure 2.61) and is helpful for creatip,
cutaway visualizations in real time or in renderings. :

Once a section box is enabled in a 3D view, you can select it to stretch or rotate it according to
your needs. The section box is not considered a crop region, and therefore it is not affected when |
you use the Show Crop Region command. If you want to hide a section box, select it and then
select Hide Elements from the View panel in the ribbon.

Managing Your Project Model

Project management involves all the settings that control (and therefore restrict) the graphic
information previously described in this chapter as relationships, repetition, and representations.
Retl_lrnmg to the organization chart in Figure 2.23, you'll see that a Revit project is managed with
settings such as line styles, phasing, and view templates. '

THE BOTTOM LINE | 73

To cover all aspects of project management in this one chapter would be overwhelming;
therefore, you can find more detailed information about the following topics throughout

this book:
& For object styles, line styles, fill patterns, line weights, and view templates, refer to
Chapter 4.

For worksets and worksharing, refer to Chapter 5.
For phasing and design options, refer to Chapter 11.

To learn about locations and shared positioning, refer to Chapter 3.

The Bottom Line

Understand the user interface. In addition to understanding how your project is organized,
to use the Revit well, you must understand how the Ul is organized. Once you grasp both of
these concepts, you will be ready to move ahead.
Master It The “big” areas of the Ul are the ribbon, the Properties palette, the Project
Browser, and the drawing area. How do these areas work together, and what tabs corre-
spond to an iterative design process?
Understand project organization. The compelling advantage of being able to design,
document, and manage your project across multiple disciplines—the architectural, structural,
and mechanical disciplines—is something that you can do in Revit projects, and understand-
ing project workflow is key to getting off on the right foot.
Master It Thinking back to the Revit organizational chart shown in Figure 2.23, what are

the main components of a Revit project, and how can you apply them to your design
process? How do these categories directly affect your design workflow?
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The road to mastering Autodesk® Revit® 2020 will always include reinforcement of fundamental
ckills. Just as an accomplished musician will practice her scales, here you will “practice” by
reviewing the fundamental selection and editing tools throughout the Revit program. There are
many tools that can assist you in refining your models and project designs. Some are simple
geometry-editing functions, whereas others possess more powerful capabilities.

IN THIS CHAPTER, YOU'LL LEARN TO

¢ Select, modify, and replace elements
Edit elements interactively
Use other editing tools
Explore A360 features for collaboration

Create site context for your project

Selecting, Modifying, and Replacing Elements

Knowing how to select, modify, and replace elements efficiently is fundamental to working
productively in Revit. These interface operations are the foundation on which you will build
skills to create and edit your project models. In the following sections, we will review methods
for selecting, filtering, and modifying properties.

Selecting Elements

Revit was one of the first programs that had the ability to highlight elements as you hovered the
mouse pointer over them, before actually clicking to select. Not only does this give you a clear
idea of what you are about to select, but it also displays information about that object in the
status bar and in a tooltip near the mouse pointer. When you hover over any element in Revit, it
highlights; click the highlighted element, and it turns blue, indicating that it is selected.

Once an element is selected, the ribbon changes to Modify mode, where consistent editing
tools are located on the left side and context-sensitive tools appear to the right. Notice the subtle
differences in the ribbon, as shown in Figure 3.1, when a roof, wall, and floor are selected.
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SELECTING, MODIFYING, AND REPLACING ELEMENTS

FIGURE 3.1 (2) [ Ve oo DB Tab key to cycle through all available objects near your mouse pointer. If a-ﬂoor edg(-e happens
Thé right end of the MM @g : ;,-;41": fifes un 3 M o o A to be near the edge of a wall that you are trying to chain-select, you can 5.k1p the chain (?f Wills
Modify tab changes [ [ J 2 Ay 2P Add Split Lirie | and select the floor. Be sure to look at the status bar; it will indicate “Chain of walls or lines

based on the element

that is selected: (a) the

Create

foE  Medify
5 @ Footprin!

Mode

- Sub Elements @ Pick Supports |
' Shape Editing

Modify | Roofs tab;
(b) the Modify | Walls

when you have selected correctly.

Select Previous Command A little-known feature allows you to select elements you had
reviously selected. Either right-click and choose Select Previous from the context menu or

tab; (c) the Modify | ' %%%ﬁ}; press Ctrl and the left-arrow key on your keyboard.
Floors tab. n
Atiach  Detach 2
< Opening Top/Base Top/‘!;;se selection Optlons
s you have the ability to choose elements that will be included or excluded when you select

elements in a model. For instance, you can choose to select elements that are within a linked file.

| e LI A —— Or not. There are two ways to adjust these settings, as shown in Figure 3.2: click the drop-down

| [ '[Q s é ({’@ gl o wd menu under the Modify button in the ribbon or use the icons at the right end of the status bar.

" BB e moary (T AN Note that the icons in the status bar will change slightly to indicate the status of each option.

| P Peunceey b Eumats yh ik e | SiEe When a mode is disabled, a small red X will be displayed on the icon (the first, second, third, and
_— o R fourth icons show that X in Figure 3.2b). One of these selection options is Select Elements By

Face, which allows you to select elements simply by picking any face of the element.
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- CHANGING SELECTION COLORS :

URE 3.2

election options to
picking elements,
as links or pinned
ents. These options
und in (a) the [ Select links G

(b;axﬂf.:alldef pf;nd . Select underlay elements
e status bar. -

= Architecture ?ﬁg

Wall - Door Wind

il \ -~ You cancustomize the default colors for selection, Iﬁre—s’eieétibn,-;ﬁd alér__ts 'tb"your own col
I ~ ette. To do this, click the File tab and select Options. In the Options dialog box, select the Graphics
. option on the left to edit the settings for colors. B e . .

|

G

While selecting an element is a seemingly simple task, Revit provides you with a few ways to

perform a selection:

Add or Subtract You can build a selection of individual elements by using the Ctrl and Shiff
keys on your keyboard. To add elements, press and hold the Ctrl key, then click an element,
To remove elements, press and hold the Shift key, then click an element. Notice that the mous
pointer indicates a plus sign (+) when you hold the Ctrl key and a minus sign () when you
hold the Shift key. ;
Window To select a large number of elements in a view window, you can click and drag
mouse to form two different types of selection windows. Click and drag from left to right, and
only the elements completely within the window will be selected—this implied window is
displayed as a solid line. Click and drag from right to left, and any element within or crossing
the window will be selected—this implied window is displayed as a dashed line. To activate"
either window-selection tool, you must begin by clicking in a blank area (not on an element)
within the view window.

Chain Chain-select is an intelligent method for selecting connected elements such as walls;
lines, sketch segments, and line-based components. To activate this mode, hover (but don't

click) your mouse over one linear element that is connected to several other linear elements.‘:
While the element is pre-selected, press the Tab key once and the connected elements will be
pre-selected. You can then click to select the chain of elements. When selecting objects, use the

Select pinned elements

i | Select elements by face v

5 - § 2 il
! Drag elements on selection e

i e g .".
B Select :§§§é§;§§ é&‘rfﬁrf@wé‘% i
(a) (b)

Filtering Your Selection
Once you have elements selected, a count of selected objects is displayed at the right _end ?f the
status bar. You can also filter the selection into object categories by clicking the Filter icon in t-he
status bar or ribbon. Just as when selecting folders in Windows Explorer, you can select m1_.11t1ple
categories while holding the Shift key or add a single category by holding_ the Ctrl key. .Thls tool
allows you to select large numbers of elements and then focus your selec.hon by removing :
categories you don’t need, as shown in Figure 3.3. For example, if. you V\-rmdow-s.elect an entire
floor plan, you will have a selection set of many different categories. Using the Filter tool, you
can limit the selection to just the Doors category—or perhaps Doors and Door Tags. . .
You can also use the Properties palette as a filter; see the section “Using the Properties Palette
later in this chapter for more information.

4
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FIGURE 3.3 : ST TR . s :
Use the Filter dialog box Filter X E
to fine-tune your : B 5 |
selections. ol e .
7] <Room Separation> 2N
| [[Acurtsin Panels 13 s
| [Acurtain wall Grids 62 | CheckNone | |
 [FACurtain wal Mulions 6o e
[~|Doors 131 .
[AFioors 3.
- |[AFurniture 21
 \[EFRailings 4 .
[ARoofs o ;
[]slab Edges 4
]stairs 1
[ wiails 30
A Windows M
o v
' Total Selected Items: =~ 680
feoe i e v

Using Selection-Based Filters

If you need to save a selection of elements for future editing, you can save a selection-based
When you have a number of elements selected, click Save at the far right of the Modify |

Multi-Select contextual tab of the ribbon (Figure 3.4), and you can create a named selection sef;
the model. To load or edit any saved selection-based filter, go to the Manage tab in the rib-
bon and locate the Selection panel. Click the Load button to activate any of the saved selection
sets, and then you can use other tools such as Temporary Hide/Isolate to continue your task 1
work. These selection sets remember the items selected within the categories and will not seleg
additional items made after the selection set was created. You may update the selection set by
adding new items or removing items by clicking Edit Selection, located immediately below the
Load icon. When the Edit Filters window appears, click a saved selection set you want, then ¢
the Edit button. This will take you to the Edit Selection Set contextual ribbon. Use the available
tools to add or remove elements, then click Finish Selection when the operation is complete.

FIGURE 3.4

The Selection Panel
within the Modify |
Multi-Select tab

Selecting All Instances

Another fast and powerful method for selecting objects is the Select All Instances function.
you right-click a single object in the drawing area or a family in the Project Browser, the Select

View option will select only those items you can see in the current view. This will nof select
elements that have been either temporarily or permanently hidden in the view.

SELECTING, MODIFYING, AND REPLACING ELEMENTS

Use the In Entire Project option carefully because you could modify elements in many places
that you did not intend to change. Always remember to look at the selection count in the status
bar when you use Select All Instances. Here are some common situations where you might use
this tool:

Viewports—When updating graphics for all views

Walls—When switching from generic to specific types across the entire model

Title blocks—Moving from design to detail documents for all title blocks

Viewports—Useful when trying to purge unused viewports

TIP Note that Select All Instances does not work on model lines or symbolic lines. This limitation
exists because lines not only are drawn in project views but also are integral parts of other objects
such as filled regions and shaft openings.

Using the Properties Palette

The Properties palette is a floating palette that can remain open while you work within the
model. The palette can be docked on either side of your screen, or it can be floated to any
location or a second monitor. You can open the Properties palette using any one of the following
methods:

@ Click the Properties icon in the Properties panel of the Modify tab in the ribbon.
¢ Select Properties from the context menu.
¢ Press Ctrl+1 or PP on your keyboard.

As shown in Figure 3.5, the Type Selector is located at the top of the Properties palette. When
you are placing elements or swapping types of elements you've already placed in the model, the
palette must be open to access the Type Selector.

When no elements are selected, the Properties palette displays the properties of the active
view. If you need to change settings for the current view, make the changes in the Properties
palette and the view will be updated. For views, you do not even need to use the Apply button to
submit the changes—simply move the mouse out of the Properties palette, and the changes will
automatically be accepted.
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FIGURE 3.5

The Properties palette
contains the Type
Selector and is used to
set view properties
when no objects

are selected.

Finally, you can also use the Properties palette as a filtering method for selected elements.
When you select elements from different categories, the drop-down list below the Type Selector
displays the total number of selected elements. Open the list and you will see the elements listed

Discipline )

" Show Hidden Lines

Color Scheme Location

" Eolor Scheme

Sun Path

Range: Base Level

Undeday = 7

Range Ton Level

Underlay Grientation

_ Crop View
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G
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View Name
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Sh

 Phase Filter

Phase
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SELECTING, MODIFYING, AND REPLACING ELEMENTS

per category, as shown in Figure 3.6. Select one of the categories to modify the parameters for the
respective elements. This process is different from the Filter tool in that the entire selection set is
maintained, allowing you to perform multiple modifying actions without reselecting elements.

L

\ FIGUBE36 Properties ‘ i e X
 Use the Propertles _ | I:
palette to filter _ | Bieitnle Categoriss Selected e
Iselectmn sets. - ' : “

<Room Separa&mnb L&)
Anarlyticaé Columns (3]
Analytical Floors (T)
Ceilings (1} -
Curtain Wall Grids (1) .
|Curtain Wall Mullmns*('!}

Doors (1 ?} -

Entourage (21

Floorsi3) =+

Eurniture Systems (3)

|Generic Models [EhanE

Lighting Fixtures (2)

Plumbing Fixtures {7}

Railings (9)

Railings: Top Rails (2)

Rectangular Straight Wall Opemng {‘Il
Roofs (1)

Site (3)

Split Face{Z)

Stairs (2 L

Matching Properties

Located on the Modify tab of the ribbon in the Clipboard panel, the Match Type Properties tool
allows you to select one element and apply its type and instance properties to other elements of
the same category. Once you select one element, the brush icon near the mouse pointer appears
filled. Each subsequent pick on elements of the same category will replace the selected element
with the properties of the first element picked. Clicking in an open space will clear the brush icon
and allow you to pick a new source object without restarting the command.

If you want to use the Match Type Properties tool for multiple objects in a more controlled
manner, click the Select Multiple button in the contextual tab of the ribbon after the source object
is selected. Proceed to use any of the usual selection methods described earlier in this chapter.
When your selection is complete, click the Finish button on the ribbon.

Be careful when using this tool with walls, because not only does it change the wall type, it
also changes the top and bottom constraints of the walls being matched. One best practice for
changing wall types without affecting height constraints is to pick a wall and use the Type
Selector to modify its type.
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FIGURE 3.7
Run recent commands

from the

context menu.

Using the Context Menu
The context menu that appears when you right-click in the view window contains several

options. You can activate the last command or select from a list of recent commands, as shown, ini

Figure 3.7. The context menu will also show you the shortcuts for any commands that have 5

shortcut assigned. In Figure 3.7, you can see the shortcut for the wall command is WA (shown in '

parentheses). :

Cancel }

Drag elements on seiectieﬂ. e
Select elements by face
Floor:Floor Architectural
Raof:Roof by Footpfint
WalWall: Architectural (WA)

Change wall's orientation
Select Joined Elements

Hide in View s
Override Graphics in View y

Create Simifar
Edit Family
Select Previous
Select Aff instances _ > i
Delete

_ Find Referring Views
Zoom In Region

Zoem Cut (2
Zoom To Fit

Previous Pan/Zeom

Next Pan/Zoom
Browsers

Properties

In addition to the other right-click commands listed throughout this chapter (such as Create
Similar), zoom commands, including Previous Pan/Zoom, are on the context menu. There are
also useful commands when you right-click views in the Project Browser. For example, activate a

plan view and then try right-clicking a 3D view in the browser. Select Show Section Box, and you

can edit the extent of the 3D view’s section box while in a floor plan.

Editing Elements Interactively

Revit provides a range of options to edit elements in the model interactively. The most obvious
are selecting elements and then dragging them on the screen or using the blue control grips to
extend walls, lines, shape faces, and region boundaries; however, you often need more precise
ways of moving and copying objects. Let’s look at some ways to do that.

EDITING ELEMENTS INTERACTIVELY

Moving Elements

You can move elements in several ways, ranging from choosing traditional tools to using
interactive dimensions that appear on-the-fly when you select elements. Become familiar with
each method and determine what is best for your workflow.

USING TEMPORARY DIMENSIONS

You have likely noticed by now that dimensions appear when elements are selected or newly
placed. These dimensions are called Temporary Dimensions and are there to inform you of the
location of the elements relative to other elements in the model, as well as to help you reposition
them. Clicking the blue dimension value (the text representing the distance measurement) makes
it an active and editable value. Type in a new value, and the selected element will move relative
to the element from which it is dimensioned. Remember that when you are editing the position
of an element via the dimensions, it will always be the selected element that moves. You can’t
modify a dimension value if an element is not selected.

If a temporary dimension is not referencing a meaningful element, you can choose a different
reference by dragging the small blue dot on the dimension’s witness line to a new, parallel refer-
ence, which will highlight when the mouse moves over it (Figure 3.8). For example, if you want
to position a door opening at a specific dimension from a nearby wall, you will need to drag the
grip of the temporary dimension that references the center of the door to the side of the opening.
Then you can edit the value of the dimension as required. When you are dragging the grip of a
temporary dimension, you can also use the Tab key on the keyboard to cycle through available
snapping references near the mouse pointer. To learn more about how to add references to
families, refer to Chapter 15, “Designing with the Family Editor.”

FIGURE 3.8 CUET A

Drag or click the blue
grip to change the
reference of the
temporary dimension.
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Franny =8 Temporary Dimension Properties X
The Temporary et ! L
Dimension Properties Temporary dimensions measure from:
dja]_og b()x ]EtS you CWalls e - P - s
define default behaviors O Centerfines @ Faces .
based on your modeling O Center of Core () Faces of Core :
needs' ...... I i

Doors and Windaws -

' O Openings

If you click a blue grip, it cycles to the next possible reference in the element. For examp}e
clicking the grip of a dimension to a door or window cycles between the left and right openjy,
and the center reference. The same applies to walls: try clicking the grip on the temporary 1
dimension extending from a wall and see how the dimension cycles through the various refe,. -
ences in the wall (interior face, centerline, exterior face). Note that when you drag a tempora,
dimension reference to a different position, the new reference is remembered when you Tetury g :
the element for future editing.

You can also change the default behavior of temporary dimensions using the Temporary
Dimension Properties dialog box, shown in Figure 3.9 (on the Manage tab, click Additiona]
Settings and then select Temporary Dimensions). Here you can specify how temporary dimep.
sions will independently reference walls, doors, and windows.

You can modify the font size and transparency of temporary dimensions in the program
options. To customize these values, click the Application menu and select Options. In the Opti
dialog box that opens, switch to the Graphics category and locate the Temporary Dimension Tex
Appearance settings. Adjust the text size and transparency according to your needs.

If you have several elements selected at the same time or select an element within the proxim
ity of many other elements, temporary dimensions sometimes don’t appear. Check the Options
bar for the Activate Dimensions button; clicking it will make the temporary dimensions appear
in the view.

e Bl:mwmns mk"Momw Tdo:.s

o Asi in Autodesk AutoCAD software, you hava the opuon to activate the Modlfy too]s w1th ut
‘elements selected. If you choose tl thls metheti y‘ou must puesa the Enter key after selec

. ‘.ob]ects you: mtend to moéufy ‘ - e .. e
P _"You can also swztch between? any of the Mod;fy panel tooIs whﬂe you L have elements selected

. example, if you in1t1a]1y chose Mirror - Pick Axis and selected an element during the command
. can szmphr actwate the ermr DraWAms command Wlthout reselectmg the elements L
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UsING THE MoOVE TooL

To relocate elements with more precision, use the Move tool rather than simply dragging the
element. The tool allows you to type in values or use temporary dimensions as helpers to
precisely locate your object.

Moving elements is a two-click process. First, you define a start point; then, you click to define
a destination. If you know you need to move something a specific distance, it does not matter
where your two picks take place. All that matters is that the distance between the two clicks is
the specified distance and in the specified direction. Alternatively, you can guide the mouse
pointer in the desired direction of the move and key in the desired dimension value.

There are a few options on the Options bar to be aware of when the Move command is active:

Constrain When this option is selected, it constrains movement to horizontal and vertical
directions relative to the view. Deselecting it allows you to move the element freely as long as
the element is not hosted. Hosted elements, such as windows or doors, always move in a
constrained manner parallel to their host’s axis.

Disjoin The Disjoin option is helpful when you need to move elements and eliminate any
joining relationships the moved elements might have with other objects. This is particularly
useful with walls in some circumstances where you may be rapidly iterating through design
scenarios.

You might also attempt to use the Disjoin option to move a hosted element, such as a door,
to a new host. Don’t use the Move tool to perform this action; instead, you must select the
hosted element, and from the contextual tab in the ribbon, click Pick New Host. The object
will be relocated to the new host you select. This method is also preferred over deleting and
re-creating because it maintains the data associated with the original element instance.

Multiple The Multiple option is not active for the Move tool. This option is available only
when you switch to the Copy tool.
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NUDGING ELEMENTS i
Nudging is a simple way to push things around quickly, as you would in software programs
such as Adobe Photoshop. When elements are selected, you can use the arrow keys on the .
keyboard to move the elements horizontally or vertically in small increments. Each press of 5
arrow key nudges the element a specific distance based on your current zoom factor. The clogg,
you zoom, the finer the nudge. Note that your snap settings do not affect the nudging distangeg
set by the zoom level. However, holding the Shift key while using the nudge tool increases the
distance of the nudge. —

MOVING WITH NEARBY ELEMENTS

A simple way to constrain freestanding elements is to use the Moves With Nearby Elements
option. This setting is designed to capture logical relationships between elements without :
establishing an explicit constraint. When furnishing a space, for example, you probably want to
align the bed or dresser with an adjacent wall. If you change the design of the space, you want |
the furniture to follow the wall to the new location. For this purpose, select the furniture and
then select Moves With Nearby Elements in the Options bar, as shown in Figure 3.10.

FIGURE 3.10 Uiy Furire | £ bhavss Wi Neary et
Once an object is
selected, it can be set to
maove with nearby
elements: (a) select the
furniture and then select
the Move With Nearby
Elements tool; (b)

note that the

elements keep their
relationships.

12' - 0"

(@) ; (b)

By setting this option, you create an invisible relationship between the bed and the wall so ]
that each time you move the wall, the bed moves with it. To clarify the difference between this -
approach and other constraint relationships, you could create a wall-hosted family, but that
would limit your placement options and would subject instances to deletion if the host is delet
You could align and constrain the family to its host, but too many explicit constraints will
adversely affect model performance.

The Moves With Nearby Elements option is also a simpler alternative to using a hosted fa
When a component family does not need to cut or carve the host geometry, consider using a i
freestanding family or just a face-based family in conjunction with the Nearby Elements option:
Refer to Chapter 15 for more information about hosted versus non-hosted values. 4
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Copying Elements
The Copy tool is another modifying tool that is nearly identical to the Move tool, but it makes a
copy of the selected element at the location of the second pick. This tool doesn’t copy anything to
the Clipboard; it copies an instance of an element or selection of elements in the same view. If
you change views while using this tool, your selection is lost.

To activate this tool, choose elements you want to copy and then select the Copy tool in the

‘Modify tab in the ribbon; alternatively, activate the Copy tool first, select elements you want to

copy, and then press the Enter key to start the copy process. Using the Options bar, you can
choose to make multiple copies in one transaction by selecting the Multiple option.

[ Mosity [ Muli-Seect | [ Constan | |Oionn [ Multpe |

An alternative to using the Copy tool is to use standard Windows accelerator keys to copy
elements. To quickly copy a single element without the precision of the Copy tool, click and drag
an element while pressing the Ctrl key on your keyboard. This technique is useful for quickly
populating a quantity of elements in a design without the required precision of the multiple
picks of the Copy tool.

SING WORKSETS

fyouare working in a model in whlch Wﬁ‘rkshariné is e;-iabi_eé,' be careful ﬁhen‘ perforxmngany ;
- method of copying. These methods include pasting from the Clipboard, mirroring, and arraying, as
~ well as using the Copy tool. Copied elements will always be placed on the active workset, not the

wkset of the Eprigill-al' éBid:dt.;Fog- example, if you are copying chairs that have been ;pla;cefd’ on

i

Hi

i

o ;tgle WéfkspétﬁéﬁmdvFurnitﬁi'e%:)utjzouf attivfe:workse_t-lis-Str}lctu.rE,‘the copied chairs will be as;e«ighé& 1
~ to the Structure workset. For more information, refer to Chapter 5, “Collaborating with a Team”

I

Rotating and Mirroring Elements

When refining or expanding your building design, you will likely find a frequent need to rotate
or mirror one or more objects. Just as with moving or copying, there are a few methods for these
types of interactive operations. We will review these methods in the following sections.

USING THE SPACEBAR

You can use the spacebar to rotate an element, both at the time of initial placement and after it
has been placed. In addition to rotating an object in 90-degree increments, pressing the spacebar
will locate any nearby non-orthogonal references (walls, grids, or reference planes) as rotation
candidates. This is a great time-saving command to become familiar with because you can forgo
the necessity of using an additional tool, such as Rotate or Mirror, after placing an object. Here
are a few examples:

Doors and Windows If you have a door with its swing in the wrong direction, select it and
press the spacebar. You can cycle through all four possible orientations of the door using the
spacebar. The same holds true for windows; however, many window families only let you flip
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use keyboard snap shortcuts o refine the location of the center of
to an explicit endpoint while dragging.

i

|

type SE to snap

Note that you can also

the window from insi
side to outside beca y Wi |
use many windows are symmetrical in elevati 1 F mp
on 1¢
u rotation while dragging it. For example,

]‘.
_ you are creatin i i
| eating an asymmetrical window family, be sure to add flip controls to th,
0 the Wln i

family during its creati
on. Thy
ese controls allow the spacebar to work on hosted elem O
entg,
USING THE MIRROR TOOL

The Mirror tool allows you to mirror elements across an axis in
ment or multiple elements. You can either pick an existing re

rder to create a mirror image of
ference in the model with the

&Ua]ls Ii ou Select a Wall, TeSSIr lg the SPaCebar fll S t} S eIeIIleIlt as lf itw ere bel[
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.“
. about its length i i
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I assembly. If yo : T
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: s locat e 4
‘ g;z::;g rutietthe Tpacebar to flip they directizn g?gr}:iig(z: Iglme;lle szail;(ﬁgl-lre 3;11)“; : ﬁisr _ Pick Axis tool or draw the axis interactively using the Mirr
' oggle through placement options while you're locai?izng :Cc()m;zgfrf: and hi g Figure 3.12, the centerline of the plumbing chase wall was picked as the axis for mirroring the
: plumbmg fixtures.

: | FIGURE 3.11
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| is always found on the
.‘ exterior side.
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Freestanding Elements
If you select a f ;
olothant reestanding element, th
i wzzoglll'li(litﬂ:ﬁ cen’telj reference planes defined in the familye ]:S)Eaz‘i’;r rotates the
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i careful: when the famﬂ; ig lgzdzfjtﬁe %(eF’Tetry relative to the center reference plai; llZe
‘ new locati ack into a project, all inst : e
ocation based on the change you made relative to the r:fle:}::;;f;laerf:;n Tl

Like the other Modify tools y:
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can find the Copy option in the Option

. BRING CAREFUL WHEN MIRRORING

sed carefully on an ng elements that i_na'y'ﬁe asy'rn~ :
e the Mirror tools on any object, but keep in mind that performing this
operation to suit a design may distort a product component. For example, if an asymmetrical chair
~ family was loaded into your model and you decide to mirror it to fita space layout, the mirrored
 version of that chair may_no’t'bé' a viable product offered by the manufacturer. Remember that
although an object can be scheduled, the schedule cannot determine whether the object has

been mirrored.

 The Mirror tools should be u y type of freestandi
metrical in design. You can us

USING THE ROTATE TOOL

Il
|- To rotate an
| element, select it and cli
| e A nd click the Rotate tool in the Modi
| ' anel.
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Arraying Elements
pacing between the

The Array tool allows you to cOpY instances of an element with equal s
e option to create intelligent arrays that can be grouped and associated for

instances. You have th

further refinement, as well as one-off, unassociated arrays. Like the other tools we have reviewed

in the Modify tab of the ribbon, the array options are presented on the Options bar.
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You can create two types of arrays: linear and radial. Linear arrays are set as the defay];
because they’re the most common. As you would expect, a linear array creates a series of
elements in a line. Each element in the array can be given a defined distance from the Previg,
element (Move To 2nd option) or can be spaced equally based on a defined overall array lep,
(Move To Last option). Figure 3.13 shows a linear array where the Move To 2nd option wag
selected to define a fixed distance between each instance in the array. Think of this type of 4.
as additive and subtractive: if you change the number, the length of the array increases o
decreases.

FIGURE 3.13

The Move To 2nd option
is used in the Array tool
to set a fixed distance
between instances:

(a) setting the array
distance; (b) changing
the number of

elements in the array.

If you want to arrange elements in a fixed space and the exact spacing between elements is |
less important, use the Move To Last option. Figure 3.14 shows an array where the location of its
last element was picked and the elements were placed equally between the first and last ele-
ments. With this option, the length is fixed and the array squeezes elements within that con-
straint as the number changes. ]

A radial array uses the same options as a linear array, but it revolves around a center point.
The Move To 2nd and Move To Last options function as angles instead of distances in a radial
array. You can specify the instance angle or overall array angle with two picks, or you can entera
specific value. With this type of array, elements auto-rotate so that each element faces the cente -
of the array, as shown in Figure 3.15. _ {

EDITING ELEMENTS INTERACTIVELY

The radial array is a little trickier than a linear array. Here is how to achieve the example
shown in Figure 3.15:

1. Download and open the file c@3-Array.rvt from this book’s web page at )
www.wiley.com/go/masteringrevit2020. Activate the Level 1 ﬂoolr plan. To assist in
starting the radial array, we provided a detail line to help locate the intended center of

the array.
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~ Aligning Elements ‘ _ .
: 1've been using Revit for any amount of time, you have likely discovered t'he power of the
Lo tool. It can supplant the need to use many of the tools we have already discussed, such as
ﬁ;%i and Rotate. The Align tool lets you line up elements in an efficient way that works on
3 of objects.
almvc\);:haltLgI‘zerl, yOu] explicitly align references from one element to another, regardless of the
o of either object. For example, you can align windows in-a facade so that‘their c:?anters or
enings are all in alignment. To use the Align tool, activate it from the Modlfy tab in the ribbon
| d first select the target reference—a reference to which you want to align another element.
v t, select what you want to align to that reference—the part or side of the element whpse
N:;t;on needs to be modified. The second element picked is the one that alway:’s moves into
Ejig-nment. This selection sequence is the opposite of the other editing tools we’ve discussed so
far, so remember, destination first, then the element to_ align. : 52
As soon as you make your second pick and thej- ahgne‘d element is moved, a 1‘0c icon ;ppears,
allowing you to constrain the alignment. If you click the icon, thereby constraining thea é;nh-
ment, the alignment is preserved if either element moves. Flg_ure 3.16 1llus:trates _the use of t t;e
Align tool to align multiple windows in an elevation view using the Multiple Alignment option

on the Options bar.

2. Select the chair and activate the Array tool from the Modify tab in the ribbon In ‘
Options bar, select the Radial option button, change Number to 6, and choose the 3 _
Last option.

3. In the drawing area, click and drag the grip indicating the center of rotation off the :
element to the endpoint of the detail line provided. [

4. Click the mouse to define any starting point. An exact starting point is not importay, ‘
because you will be defining a complete circle in the next step.

5. Do not click a second time; instead, go to the Options bar, type 360 in the Angle Optig.
and press Enter on the keyboard. i

6. Press Enter or click any open space in the drawing area to complete the commanq_

Enabling the Group and Associate option allows you to treat an array as a group that can 1
modified later to adjust the number and spacing of the array. If this option is unchecked, the
array is a one-off operation and you have no means of adjusting it after it is created. 1

As shown previously in Figure 3.13 and Figure 3.14, when an element in a grouped array: :
selected, a control appears, indicating the number of elements in the array. Editing that nym
changes the number of elements in the array. This tool comes in handy when you are creat; v
certain families because the array number can be associated with a parameter or driven by ax
mathematical formula. See Chapter 15 for a detailed exercise.

cn e th Algn A AARAERAR AR

L

Real World Scenario

- GROUPING ARRAYS OF DATUM ELEMENTS _

~ When developing a project for a multistory'Euil&ihg'! you may find :'ﬁhat,uéir‘_mg the 'Ari'ay}
quick and easy way to generate many levels and grid lines. We recommend not using the Grou
Associate option when arraying datum elements. Maintaining grids and levels inside group
cause problems with elements that refer to those data. e s

Scaling Elements

The Scale tool lets you scale certain lines and graphic elements in 2D that are appropriate for
scaling, such as imported raster images and 2D line shapes. Although it’s not an obvious option,
the Scale tool can be used in Sketch mode for any type of sketch-based element in a project ot for
solid and void geometry sketches in the Family Editor. '

Keep in mind that you are working with a model made of real-world objects, not abstract
primitive forms. You cannot scale most elements because it's not practical or meaningful and
may cause dangerous errors in scheduling and dimensions. For example, you shouldn’t scale the
size of a door, wall, or sink because they represent real assemblies and scaling them would mean
resizing all their components. This would lead to impractical results, such as a sink being
displayed as a fraction of its actual manufactured size.
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The Align tool also works within Filled Region model patterns, such as brick or stone o
surfaces of model objects. Select a line on an object such as the edge of a wall and then seleg;
line in the surface pattern. Use the Tab key if you cannot get surface patterns selected with ’fh
first mouse click. Note that the Align tool will also rotate elements in the process of aligning
to objects that are not parallel. This is a real time-saver compared to moving and rotating,

Trimming or Extending Lines and Walls

You can trim and extend lines and walls to one another using the Trim /Extend tools on the
Modify tab of the ribbon. There are three separate tools in the ribbon: Trim/Extend to Corney,
Trim /Extend Single Element, and Trim/Extend Multiple Elements. With the Trim /Extend too
you first activate the tool and then operate on elements in the model, selecting two lines or y
that need to meet in a corner or at a T-intersection. E

The Trim/Extend tools are used frequently for editing sketches of floors and roofs becaysa i
easy to end up with overlapping lines that need to be trimmed to form a closed loop. Keep in
mind that with the Trim/Extend tools, you are selecting pairs of elements to remain, notto
remove. Although the Single Element and Multiple Elements tools are similar to the Extend
command in AutoCAD, the behavior of the Trim /Extend to Corner toolin Revit is more like g
of the Chamfer or Fillet command rather than its Trim command. 1

The Trim/Extend tools for extending a single element or multiple elements functionina -
slightly different way than Trim /Extend To Corner. To extend a wall or line, first select a tar
reference; then select the element you want to extend to that target (Figure 3.17). Using the T
Extend Multiple Elements tool, you first select the target reference; then each subsequent pick
extends the selected element to the target reference. You also have the ability to use a selection
box to trim multiple elements.

ng the Split Element f I
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splitting Lines and Walls

The Split Element tool operates on walls and lines and lets you divide an element into two
ieces. To cut an element, activate the Split Element tool from the Modify tab in the ribbon and
Jace the mouse pointer over the edge of a wall or line. Before you click, you will see a preview

of the split line. The split line will automatically snap to any adjoining geometry.

The Options bar displays a nice feature called Delete Inner Segment that removes the need to
use any of the Trim tools after a splitting operation. In the example in Figure 3.18, the middle
gection of a wall needs to be removed so that you end up with a clean set of wall joins. Using the
Split Element tool with the Delete Inner Segment option checked, you can accomplish this with
two clicks and get a clean condition without having to return with any of the Trim commands.

L \.ﬂ./ a/

/ \\I; _{ 1 '

SpLIT WITH GAP

The Split With Gap tool allows you to specify a gap distance and pick a single point on a wall.
Although the wall is divided into two separate segments, the gap distance is maintained with an
automatic constraint. To use Split With Gap, follow these steps:

1. Go to the Modify tab, and from the Modify panel, select Split With Gap.

2. Specify the Joint Gap distance in the Options bar. Note that this distance can be set only

Pre——— m———— e
E:;f:n? vi{;:m e between 1/16” (1.6 mm) and 1'-0” (300 mm).
references by (a) picking L L 3. Move the mouse pointer over a wall and click to place the gap.
the target and then g ey y : }
(b) the wall to extend. = - Once you have successfully split a wall with a gap, select the wall and notice the constraints
(locks) on the gap and between the two parallel wall segments (Figure 3.19). Try to drag either of
i 1 the wall ends separated by the gap, and you will see that the gap distance is maintained. Try to
move the wall in a direction perpendicular to the wall segments, and you will notice that the two
@ (b) wall segments remain aligned.
E3.19 ATy
_ USING TRIM/EXTEND ON LINE-BASED COMPONENTS e e Split !
b = e lith Gap tool —

Ybu‘icanjﬁﬁezt-he Trim/Extend tools on line-based families that are either model or detail co
L neﬁts._Tfyﬂﬁs using a line-based detail component for batt insulation or gypsum wallboard
~ Trim/Extend tools will help make your detailing process much more efficient and fun!
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If you would like to rejoin walls that have been split with a gap, follow these steps:
1. Select a wall that has been split with a defined gap.
2. Click the constraint icon in the gap to unlock the dimension constraint.

3. Select each wall segment and click the Allow Join i ]
was split. Join icon near the end of the wall thgy

4. Select the other wall and repeat step 3.

5. Drag the wall end grip of one wall segment to the end of th
th .
should join. 5 € other segment. The s

Note that on walls with smaller gaps, the segments may automatically join as soon ‘
select A%low Join; however, rejoined segments may not form a single segment. If you has '8
trouble joining two parallel wall segments into one, try to drag one of the wall ends a o
the other and release the mouse button; then drag the segment back to the other end s

Offsetting Lines and Walls

Offset .is similar to the Move and Copy tools in that it moves and makes a copy of an elemens
o_ffsettmg it parallel to an edge you select. You can find the Offset tool in the Modity ta;!men
rx?c)bon. You can also specify an offset distance as an option in the Options bar to give anoif
dlstan.ce or choose the Graphical option if you want to manually locate the offset elemen(t) ]
Tl.ns tool is especially useful in the Family Editor when you are making shapes that h Vel
c0n§1stent thickness in profile, such as extruded steel shapes. The Offset tool has a Co ;. d
available in the Options bar that determines whether the offsetting operation eneratf ¢
the selected elements or simply moves them. . .
: R_emember that you can Tab-select a chain of elements and offset them in one click, as sh, ;
in Figure 3.20. When the Offset command is active, the dashed line appears on the sid’e of
element to which the offset will be created. |

FIGURE 3.20 Vegsdeon dhist g e T Lo T MRS e DR
Use Offset with '
Tab-select to copy a
chain of elements,

D S S |

Preventing Elements from Moving

In some cases, you may want to make sure some elements in the model never move. An examp
of this is when you work on a renovation to an existing building. For obvious reasons you |
would not want to move existing walls. Other examples include imported drawings éridsl !
levels, and exterior walls. There are two ways to deal with this and lock certain elem’ents thus
preventing them from moving. F

EDITING ELEMENTS INTERACTIVELY

PINNING ELEMENTS

you can restrict an element’s ability to move by pinning it with the Pin tool. Use this tool to lock
down critical elements that need to remain fixed for extended periods of time. As one example,
this is a valuable tool to use on referenced CAD files because it is easy to accidentally select a
reference and drag it or move it. This kind of accidental modification can lead to coordination

roblems, even in a BIM environment. Also, a very common practice is to pin grid lines and
Jevels because you certainly do not want to accidentally relocate those either.

This tool is in the Modify panel of the Modify tab in the ribbon. Select one or more elements
for which you want to prevent movement and click the Pin tool. If you try to move the element,
nothing will happen—you will not even get a preview of a potential move. To unpin an element,
select it and click the Unpin tool, which is also located in the Modify panel. You can also unpin
an element by clicking the pin icon that appears near a pinned element when it is selected.

Revit helps you avoid accidentally deleting elements. Instead of permitting the deletion and

roviding a warning, Revit will warn you that the element is pinned and instruct you to unpin
the element before using Delete. If you select multiple elements (some pinned and some not

inned) for deletion, Revit deletes the elements that are not pinned and warns that you must
unpin the pinned elements before deleting them. :

Warning
pinned objects were not deleted. To delete them, unpin them before using delete. & |

Combining the Pin tool and the selection filters will allow a BIM coordinator to create a
selection set for pinned items. By loading the selection set, the coordinator can double-check that

the items are indeed pinned.

CONSTRAINTS

Constraints aren’t as rigid as the Pin tool, but they do allow you to create dimensional rules in
the model so that elements remain fixed relative to other elements. You can create a constraint
using dimensions or alignments and then click the lock icon that appears upon creation of a
dimension or completion of an alignment operation.

A simple example of using constraints is maintaining a fixed distance between a door and a
side wall. If the wall moves, the door will also move. If you try to move the door, the software
will not let you move it. Look at Figure 3.21; the door has been constrained to remain 4"

(100 mm) from the wall face.

This type of constraint is accomplished by placing a dimension string between the doorjamb
and the face of the wall and then clicking the lock icon on the dimension. Note that the dimen-
sion can be deleted while preserving the constraint. If you delete a constrained dimension, an
alert will appear, giving you the option to unconstrain the elements or simply delete the dimen-
sion while maintaining the constraint (Figure 3.22). Note that you can determine where con-
ftraints were by creating new dimensions; constrained relationships will sti]} display with the

ock icon.
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FIGURE 3.21

A door constrained to a
wall can’t be moved
independently

of the wall.

FIGURE 3.22
Deleting a constrained
dimension generates
an alert.

You can view these relationships when a constrained element is selected. Simply hover # o
mouse pointer near the constraint icon, and you will see the dimension constraint re resente
a dashed dimension string. Another option to see what is constrained in your modelris to use
Reveal Constraints tool on the view control bar. Selecting this will toggle a setting allowing yor

Autodesk Revit 2020
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- | be constrained, Push "Unconstrain™ to remove the constraints or "OK” to leave

elements constrained.
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to see what elements are constrained in the model (Figure 3.23).

FIGURE 3.23

Showing constrained
elements using the
Reveal Constraints tool
in the view control bar
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EXPLORING OTHER EDITING TOOLS

ly
i

gxploring Other Editing Tools

. Many other editing tools are available, and we will cover them in subsequent chapters when
 they'te used in specific operations. However, there are a few you should know about now
pecause they are generic tools you can put to immediate use on any project.

il
£
4

ysing the Join Geometry Tool

Joining walls to floors and roofs creates clean-looking drawings, and Revit will attempt to create
these joins automatically; however, in some cases, elements don’t look right until they are
explicitly joined. This is where the Join Geometry tool comes into play. This tool creates joins
petween floors, walls, ceilings, roofs, and slabs. A common use for this tool is in building
sections, where floors and walls may appear overlapped and not joined. Figure 3.24 shows a
floor intersecting with some walls that aren’t joined. Using the Join Geometry tool, you can clean
up these conditions nicely. ;

RE 3.24
octions at Level 2
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You might notice that some joins—especially in a view set to the Coarse detail level—contain
a thin dividing line between two elements. This is usually because the two elements you joined
) consist of differing materials. Ensuring consistent material application will give you increased
. . graphic quality in your project views.
i E You should also be aware that joining large host elements to many other elements may
' degrade model performance. One way to avoid this is to apply a black solid fill to elements in the
cut plane of your coarse view sections and avoid overall manual joining; then selectively join for
medium and fine views. You can do so easily by selecting the element in question (wall, floor,
and so forth) and choosing Edit Type from the Properties palette. By default, the Coarse Scale Fill
Pattern is set to No Pattern. Set this to Solid Fill; in all your coarse views, your elements will

show as solid black (Figure 3.25).

9
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two tools is the application of a carpet or thin tile to a floor. See Chapter 14, “Modeling Floors
Ceilings, and Roofs,” for a detailed exercise on this topic. |

Copying and Pasting from the Clipboard

Copying and pasting is a familiar technique used in almost all software applications, and
provides the basic features you would expect (Ctrl+C to copy and Ctrl+V to paste). It also has
some additional time-saving options that are specific to working on a 3D model.

To copy any element or group of elements to the Clipboard, select them and press Ctrl+C.
paste, press Ctrl+V. In the majority of cases, the software pastes the elements with a dashed
bounding box around them. You then determine where to place the elements by clicking a
to define its final position. In the Options bar, you will find a Constrain option that when cli
will only let you define the location of the pasted content orthogonally to the original eleme
With the elements copied to the Clipboard, you'll also find some additional tools on the
Clipboard panel of the Modify tab. '

EDIT PASTED

Immediately after you select a point for the location of the pasted content, you will find a
panel in the ribbon called Edit Pasted (Figure 3.26). You can click Finish to complete the pas
action or start another command. If you are unsatisfied with the pasting action, select Cancet
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FIGURE 3.25 i, 3,26 | ‘J ﬁ
Using Solid Fill to show e actions are b e
walls, floors, and = o when Elements
roofsasjoinedina =~ § @ @ : jements Edit Pasted
Coarse view setting Tipe Parameters i 1
i If you select Edit Pasted Elements, a special mode will be sta'rted with the Edit Pasted tools i
ag earing at the top left of the drawing area (Figure 3.27). In this mode, only the 'pa?tec;elem(:nd
%ﬁ :nf editable. You can use the Select All or Fil?er butto.n .to refine those elements within the paste
] selection. When your edits are completed, click the Finish button.
.
-
i :
i e
3.27 52@ " 4 x
+od mode allows : i s
i i Filter Select Finalize  Finish Cancel
e onal modification Al Selected
Absorptance d elements. Edit Pasted
TR
S PASTE ALIGNED ; :
If you need to paste elements with greater location control, Paste Aligned offers options fto make
. 5 : i . : i ne
% | Using the Split Face and Paint Tools | the process simple and efficient. These options allow yotu i‘;') quICtlfli ?ﬁﬁiﬁ;&iﬁ;ﬁ: ar;:? s
i intaini ocatio 7
pame 0| Occasionally, you may need to apply a thin material to the face of an object without making 3 view or one level to another wh1.1e maluntamtlngnz'i;é)onslsi-;n them to the Clipboard, find the Paste
" %] new type of element. You may also need to divide an overall surface into smaller regions to -coordinate planes. After Sdectmi elemen Fs ame . gg‘ g
_Cligbeard | receive different materials. You can use the Paint tool to apply materials and the Split Face button in the Clipboard panel, as shown in Fig net;
divide object surfaces. With the Paint tool, you can apply alternative materials to the exterio S e
faces of walls, floors, roofs, and ceilings. This material has no thickness, but you can schedule 328 @ | 16 Cops - E? b
with a material takeoff schedule and annotate it with a material tag. A typical use case for thes e Aligned options - LN Glcut - ‘&= 8-
‘ k-.fggg; Y Gloin - ¥ K

@ Paste from Clipboard

Aligned to Selected Levels

i

i Aligned to Selected Views
T | Aligned to Current View

| Aligned to Same Place

Aligned to Picked Level

Five options, in addition to the Paste from Clipboard op.’rion, are available when .yccplu c1f1c1< the
Paste drop-down button. Depending on the view frorrll which you copy and W.hat kin is 0}f .
elements you copy, the availability of these options w11} change. For examp.le, if youse (ra;h c
model element in a plan view, you will not have the Aligned To Selected Views option.

options are as follows:

Aligned To Selected Levels This is a mode you can use to quljckly paste copied elements to
many different levels simultaneously. When you select this option, you choose levels from a




THER EDITING TOOLS | 103
102 |CHAPTER3 THE BASICS OF THE TOOLBOX EXPLORING O

list in a dialog box. This is useful when you have a multistory building design; you want g
copy a furniture layout that repeats on many floors and selecting level graphics in a Sectign
elevation would be too tedious.

Using Keyboard Shortcuts (Accelerators)

To increase your productivity even further, you may like to use keyboard shortcuts to speed up
ommon commands and minimize interruptions to your workflow. When you hover your mouse
; ointer over any tool in the ribbon, the keyboard shortcut is indicated to the right of the tool

name, as shown here.

Aligned To Selected Views If you want to copy view-specific elements, such as draftip,
lines, text, or dimensions, this option allows you to paste them by selecting views from 4 1}
of views in a dialog box. In the list available for selection, you do not see levels listed byt
rather see a list of parallel views. For example, if elements are copied from a plan view, all 1
other plan views are listed. Likewise, if you copy from an elevation view, only elevation Viey

[ Wall (w4)
| Creates a nen-structural wafl in the building model. |

i
i
1
|

are listed. Press F1 for mare help
Aligned To Current View This option pastes the elements from the Clipboard into the actiyg You can customize the keyboard shortcuts assigned to all commands. To access this tool, go to
view in the same spatial location. For example, if you copy a series of walls in one view, 1 the View tab in the ribbon, find the Windows panel, and select User Interface > Keyboard
ST ahoU ey v Uy et Peower 5d pste wilth the ligned Ta Ghewnt Views Shortcuts. When the Keyboard Shortcuts dialog box appears (Figure 3.29), you can search for
optiop, the software pastes the walls to the same x-coordinate and y-coordinate locations in commands in the Search box.
the view you switched to.
Aligned To Same Place This option places elements from the Clipboard in the exact p]aCe' IR Keyboard Shortcuts : ? x
from which they were copied or cut. One use for this tool is copying elements into a design - ' o . : :
option; see Chapter 11, “Working with Phasing, Groups, and Design Options,” for an explang ortcuts for commonly ey ;’"z—,_m command name o
tion of design options. ! used Revit commands. Filter: :ii.ﬂ!' Sae s s e s
Aligned To Picked Level This is a mode you can use to copy and paste elements between b i
different floors by picking a level in a section or elevation. Although you can cut or copy M : e : : ;
elements from a plan view, you must be in an elevation or section to paste using this option, IR RN s IR S L PSS MR RO St |
You might use this paste option to copy balconies on a facade from one floor to another. Moddify MD Create>Select; Insert>Select; Ann...
Select links Creater Select; Insert>Select: Ann..
USil‘I.g the Create Similar Tool | Select underlay elements Create>Select: Insert>Select; Ann..
Rather than hunting through a list of families or making copies you'd have to edit later, try using e amiond shemerts SR e
the Create Similar tool to add new instances of a selected element to your model. ] | Select elements by face Crsales SepehIacriancio g fi:
| Drag elements on select... Create>Select; insert>Select; Ann..,
:
;1: [@ | Type Properties Create>Properties; Modify»Prope.
Ik e e Properties PR Create>Properties; View>Windo...
e Ctris1
Create P
This tool is available in the Create panel of the Modify tab of the ribbon when an object is Properties; Modify>Proge..
selected or from the context menu. To use this method, select an existing instance of the same .- -
type of element you'd like to create, click the Create Similar tool, and you will immediately be in ]
a placement or creation mode according to the type of element. For example, if you use Create s R Fas e
Similar with a floor selected, you're taken directly into Sketch mode, where you can start Boe oGt e
sketching the boundary for a new floor.
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Shoi)fr;:ﬁ f?h?;i a ccl)\Tmma;?d to which you’d like to assign a shortcut, select it and
ess New Keys box. Click the Assign button, and i '3

added to the selected command. Click OK o e e .
- : - ; to close the dialog box, and the keyh e
:;\(;111111 rl:;:e re:;ady fF)r Lmrﬁ(:dlate use. If you choose to modify the shortcut, it is reZor?iijgor
ands unique. Though Revit 2020 allows for multipl : '
identical keyboard shortcut, a warnin Brimstetied haed s
; cut, g message with instructions on how to cycl .
;;1;151};}15 ;&:(la-mmands notifies you that this is the case. As an example, if you us)eri}?eb(;\tween'
0 0 ign and A-ngular Dimension, a Revit helper tip next to the cursor notifie o
ere are other associated commands that can be cycled with the arrow keys R

Double-Clicking to Edit

Revit allows you to double-click famili |
es and components to launch th i iting
Although this may be the epi iti ici e the sty to o il
pitome of editing efficiency, you also have the abili
1 : ofe , e abilit 18
Ié)(;hg;llzrd. elvenbcomplletely disabling it. From the File tab menu, click the O;;igntso }f;itomlz ;
ialog box, select the User Interface settings, and thy ,11 i o
Double-Click Options. In the Customiz T i
' ! e Double-Click Settings dialog b i
to which you can customize the behavi iki S A
' or to your liking. Note that i
Do Nothing and some can be set to Edit Type or Edit E?iemeni. T e st 3

r
| B Customize Double-click Settings X

Select double-click behaviors:

Element Type: Deuble-click action:

Edit Element

Groups
" Edit Blement

R e b

Sharing Models with the Cloud

égg;l;ier tool c;nlyour Revit toolkit is A360. This is Autodesk’s cloud platform that allows you to
ze models and share content with other team members, regardless of whether the; are

using Revit. A360 is a cloud-based application. You can find the site at https://A360, autodesk

;: sén(; ll,; 3{2;1 mhave Pfu;;hgs;dfan Autodesk product, you have an account on A360. The default
es wi of storage space as its only limitati it -

. . y limitation. When you visit the site, it will
allow you to either log in or set up an account if this is your first time uysing A360 tfI'hSleen;l;fe:‘\:ﬂt ,

SHARING MODELS WITH THE CLOUD | 105

ks best in Google’s Chrome browser and looks like Figure 3.30. There is also a companion

site ¥ | d iPhone/iPad app you can download.
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For the sake of familiarizing you with the site and its capabilities, we're going to set up a new

project and upload a sample model. To do this, follow these steps:

1. Select the Create Project button on the main page after you've signed in.

2. You will be asked to name your project. You can enter anything you want here to define
the project name. We're going to use Mastering Revit Architecture. You can also upload a

customized image to better customize the project. Choose Create Project when
you're done.

3. The new project will not have any data in it by default. You can upload data either by
choosing the Upload button or by simply dragging and dropping a file into the browser
window. Upload the file c03-Sample-Building.rvt, which you can find on this book'’s

companion website.
Once your file is uploaded, you will see it shown in the file list within the project (Figure 3.31).
On this page as well, you have the ability to invite other people to your project for collaboration
hat the file you uploaded is versioned (this one shows

and view changes in the activity. Note t
as v1) and subsequent uploads are saved on the site. You can roll back to a previous version

at any time.
With the model uploaded, select it from the file list. It will open the default 3D view, and

you'll be able to navigate the model, pan, zoom, and select elements to get their properties, and
perform many of the same functionalities you have in Revit, but here you will not be able to edit
anything. Note that you can use all of these tools without having Revit installed on your com-
puter. Figure 3.32 shows the default 3D view with a wall element selected and its property
window activated. You also have the ability to mark up and comment on any aspect of the

Y
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model. Using the tools at the bottom of the screen, project team members can leave comm, |

about the design or other aspects of the model.

FIGURE 3.31
The project view in A360
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FIGURE 3.32
The A360
default 3D view

As a last tool to explore, select the 3D box icon at
expanded menu, you can select and view any of the

You can open up sheets, 2D views, and 3D perspectives. If it's in the model, you have the opt
to view it on A360! Figure 3.33 shows the view of the building section. Note that you also ha
of the web tools available to zoom, select elements, or create markups.

While the A360 site gives you a lot of versatility, you might want to curate the content for -
what is viewable (or not viewable) on the site. Depending on who you're sharing the content
with, you might only want them to see views that are in a more finished state, or you might
to exclude design options and other “works in progress.”

the upper-left corner of the site. From
views that are already defined in the mo

SHARING MODELS WITH THE CLOUD

e
G el

Managing the content can be done directly in Revit. Simply open the same model and choose
the Collaborate tab. Here you can select the Publish Settings tool from the Manage Models panel.
This will open the Publish Settings dialog box and provide you with an entire list of the views
and sheets that are currently in the model. Here you can assign Sets to the views for further

IR publich Seatings

View Name Elevation: Norh

Edit Set o .
Showin list: | All views and shests in the Set
Search:

Include Type. Name
@ FioorPlanievell
W 3 FoorPlon: Level2
3 oo no ! O, ® B Foorblan Root

i M B8 FloorPlan Site
B Refiected Ceiling Plars Level 1
] Reflected Ceiling Plan; Levet 2

M Eleva

| M & Eevation: South

! W & Hevation: West

W €2 30 View (30}

W 63 3D View: CAM-LobbyT

o to select viswsfsheets to publish to the dloud

R i)

organization as well as selecting or deselecting the views you want to show in A360 (Figure 3.34).
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The dialog box even gives you the opportunity to preview the view you've selected 50
can see what it will look like once it is uploaded to A360. Once your changes are made ch
Save & Close to save your settings. The next time you upload a model to A360, only th’e Sec;

views will be visible on the site for your larger team.

Modeling Site Context

In the previous sections of this chapter, you learned about the fundamental tools for editin, j
modifying model elements and viewing project files online. Other tools you should becgm&
familiar with are the site tools. They allow you to create a context within which your buﬂdfe
models can be situated. For example, a toposurface will create a hatched area when you Vi;n 3
your building in a section, and it will function as a hosting surface for site components such .
trees, shrubs, parking spaces, accessories, and vehicles (Figure 3.35). o

FIGURE 3.35

A toposurface can host
components, such as
trees, people,

vehicles, and other
entourage.

The site tools are intended for use only in the creation of basic elements, including topogra-
phy, property lines, and building pads. Although editing utilities are available to manipulate
site elements, these tools are not meant to be used for civil engineering like the functionality ‘
found in AutoCAD® Civil 3D®.

In the following sections, you'll learn about the different ways to create and modify a topos w
face, how to generate property lines with tags, and how to model a building pad within a
toposurface.

Using 2

e olid in
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Toposurface

A< jts name suggests, a toposurface is a surface-based representation of the topography context
orting a project. Itis not modeled as a solid; however, a toposurface will appear as if it were
.1 a 3D view with a section box enabled (Figure 3.36).

.

e
-

.
.
-

\

You can create a toposurface in one of three ways: by placing points at specific elevations, by
using a linked CAD file with lines or points at varying elevations, or by using a points file
generated by a civil engineering application. We'll examine these techniques in the following

exercises.

S

i1

g & Site tab, just navigate to the File tab menu and choose Options. From

§ i'ﬁyeu-déiﬂ t see the _ - _ : ] ) rom
face category. Here you can turn on and off any of the tabs from theribbon.

 there, select the User Inter

e

e

CREATING A TOPOSURFACE BY PLACING POINTS

The simplest way to create a toposurface is by placing points in your Revit project at specific
elevations. To create a clean outer edge for your toposurface, draw a large rectangle using detail
lines in your site plan. When you are creating a toposurface by placing points, there are no
line-based geometry tools; however, points can be snapped to the detail lines. The following
exercise will show you how to create a toposurface by placing points:

1. Begin by opening the file c03-Site-Tools.rvt or c@3-Site-Tools-Metric.rvt, which
can be downloaded from this book’s companion web page.

2. Activate the floor plan named Site, and you will see a rectangle created from detail lines.

7
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3. Go to the Massing & Site tab, and from the Model Site panel, click Toposurface, Notig
the contextual tab in the ribbon that the default tool is Place Point.

4. Notice the Elevation value in the Options bar. Set the value of the points you are
about to place.

Moty Bt Surace - | Elevation 200  Absolute Elevation - v. |

do not relate to the elevation of any shared coordinates.

5. With the Elevation value set to 0’-0” (0 mm), place a point at each of the left corners q
rectangle.

6. Change the Elevation value to 20"-0” (6000 mm) and then place a point at each of the ]
corners of the rectangle. You will notice the contour lines of the surface begin to appeg
after the third point of the surface is placed. ]

7. In the contextual tab of the ribbon, click Finish Surface (green check mark) to comple !

toposurface. Activate the Default 3D view, and you will see the sloping surface, as shqy

in Figure 3.37. And keep in mind that this will be a thin surface, not a solid. Notice that
3D view in this project already has the section box property enabled. To adjust the sectj
box, activate the Reveal Hidden Elements tool in the view control bar.

8. Save the file for use in a subsequent exercise in this chapter.

FIGURE 3.37

A simple toposurface
created by placing
points

CREATING A TOPOSURFACE FROM IMPORTED CAD DATA

A common workflow you may encounter involves the use of CAD data generated by a civil |
engineer. In this case, the engineer must create a file with 3D data. Keep in mind that Revit

models are in real-world units (feet, inches, meters, and so on), so any content you bring into th

model from other sources, like a civil engineer, would also need to be modeled in real-world

units. Blocks, circles, or contour polylines must exist in the CAD file at the appropriate elev. |

to be used in the process of generating a toposurface in Revit.

MODELING SITE CONTEXT

. qn the following exercise, you will download a sample DWG file with contour polylines. You
\ e lmk the file into your Revit project before creating the toposurface:
mu

‘ i Download and open c@3-Site-Link.rvtor c03-Site- Link-Metric.rvt from this
book’s website.

Download the file c83-Site-Link.dwg from this book’s web page.
Activate the Site plan in the Project Browser.

Go to the Insert tab in the ribbon and click the Link CAD button. Select the c03-Site-
L4ink.dwg file and set the following options:

Current View Only: Unchecked
Import Units: Auto-Detect

Positioning: Auto-Center To Center

* 4 & o

Place At: Level 1
¢ Correct Lines That Are Slightly Off Axis: Unchecked

5. Click Open to complete the insertion of the CAD link. Open a Default 3D view to examine
the results (Figure 3.38).

6. From the Massing & Site tab in the ribbon, click the Toposurface button. In the Tools panel
of the Modify | Edit Surface tab on the ribbon, select Create From Import and then Select

Import Instance.

7. Pick the linked CAD file, and the Add Points From Selected Layers dlalog box will appear
(Figure 3.39). Click the Check None button and then select the layers C-TOPO- MAJR and
C-TOPO-MINR.
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FieuRE 5.39 Add Points from Selected Layers X
Select only the layers
containing 3D contour
information.
[ACTOPO-MAIR
[Ac-ToPowimR
b4
Bnwmlerml. =

Ll L

8. Click OK to close the dialog box. It may take a few seconds to generate the points ]

on the contour polylines in the linked file, but they will appear as black squares v
have all been placed.

9. If you would like to use fewer points to define the toposurface, click the Simplify § i
button in the contextual ribbon and enter a larger value, such as 1'-0" (300 mm),

10. Click the Finish Surface button in the contextual ribbon tab to complete the topos
Change the visual style of the view to Consistent Colors to examine your results.

Creating a Toposurface from a Points File

A less-common method for creating a toposurface, although equally effective when using

CAD data, is using a points file. A points file is a text file that is usually generated from a civi
engineering program. It must be a comma-delimited file (TXT or CSV format) in which the
and z-coordinates of the points are the first numeric values in the file, In the following exerc

we have provided a sample points file that was exported from AutoCAD Civil 3D using
XYZ_LIDAR Classification (comma-delimited) format setting:

1. Open the file c03-Site-Points-Start. rvt, which can be downloaded from this
book’s web page.

2. Download the file c03-Points.csv from this book’s web page to your local computet

3. Activate the Site plan in the Project Browser.

4. From the Massing & Site tab on the ribbon, click the Toposurface button. In the Too!

of the Modify | Edit Surface tab, select Create From Import and then choose Specify
Points File.

5. Navigate to the c03-Points. csv file and click Open. Note that if you were using a
format file, you would change the Files Of Type option to Comma Delimited Text.

 boundary for

MODELING SITE CONTEXT

m ' is i derstand the units of
ialog box, select Decimal Feet. It is 1mportan’F to un

. 'attlilcl:apzits file to ensure that the toposurface will be created at the correct

in

OK to close the dialog box.

In the
§ f‘ e values
b Cale. C].le
i inish Surface button in the contextual ribbon to complete the toposurfa_xce. Open
D view to examine your results. You may have to use the Zoom to Fit

see the extent of the new toposurface.

Click the F
the Default 3

~ command to

.IBYING THE SURFACE WITH SUBREGION

file example in the previous exercise represents a section of terrain across Lake Mead,
oints

i i ifferent material but not
ted to define an area of the toposurface with a di . :
o E‘of the overall surface, you would use the Subregion tool. In the following

eometry : ! )
e ﬂ;eoi will use this tool to create a region that will represent the water of the lake:
se,

i -Site- from this book’s website and then
d and open the file c83-Site-Lake.rvt . en.
Dcixra‘ieo é:‘neaSite }san from the Project Browser. In this view, there are dashed detail lines
a
" that represent the edge of the water.

Go to the Massing & Site tab in the ribbon and click the Subregion tool.

Switch to Pick Lines mode in the Draw panel of the contextual ribbon.

4, Hover your mouse pointer over one of the dashed detail lines on the left side of the

surface, Tab-select the chain of lines, and then click to select them. You will see a purple
sketch line appear.

5 Repeat step 4 for the dashed detail lines at the right side of the surface.

6. Switch to Line mode in the Draw panel of the contextual ribbon and draw a line connect-
1 ing each open end of the water edge lines, as shown in Figure 3.40.

7. Click Finish Edit Mode in the contextual ribbon to complete the subregion.

8. Activate the Default 3D view and select the subregion you created in the previous steps.
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9. In the Properties palette, select the Material parameter, and click the ellipsis button 4. Select the topographic surface, and you will enter Sketch mode. Using the Line mode in
open the Material Browser dialog box. Locate and select the material named Site .y . the Draw panel of the contextual ribbon, draw two lines that overlap the edges of the
Note that you can easily find this material by typing Water in the search field at the, i surface, as shown in Figure 3.42.
the dialog box. 4 3

10. Click OK to close the Material Browser dialog box; you will see the results in the 3 .
as shown in Figure 3.41.

Ficure 3.41

The subregion is

assigned a different

material for

visualization purposes.

Click Finish Edit Mode in the ribbon, and you will see the split surface highlighted in blue.
Activate the Default 3D view from the Quick Access toolbar or from the View tab.
Turn off the Section Box option in the Properties palette.

Select the split surface, and click the Edit Surface tool in the Modify | Topography tab of
the ribbon.

Select the point at the outer corner of the topographic surface, and change the Elevation
value in the Options bar from 20-0” (6000 mm) to 10’-0” (3000 mm).

When you use the Subregion tool, the geometry of the original surface remains unchanggg
you no longer need the subregion, you can select it and delete it. Be aware that topographic.

surfaces cannot display surface patterns assigned to materials. 10. Click the green check (Finish Edit Mode) in the contextual ribbon, and you will see the

result shown in Figure 3.43.
USING THE SPLIT SUREACE TOOL

If you need to divide a topographic surface into separate parts for the purpose of editing the
geometry, you can use the Split Surface tool. With this tool, you can sketch a single line alo
which the surface will be divided into two editable entities. These separate entities can be .
recombined later using the Merge Surfaces tool. In the following exercise, you will split a

topographic surface and edit some of the points. Remember that you can also use Split Surfa
to delete a portion of a topographic surface. Here are the steps: '

ng the elevation of a
er point

1. Open the file c83-Site-Tools.rvt or c83-Site-Tools-Metric.rvt you saved in the
“Creating a Toposurface by Placing Points” exercise. :

2. Activate the Site plan in the Project Browser.

3. Go to the Massing & Site tab in the ribbon and click the Split.Surface tool. Rememb
you should use the Subregion tool if you plan to assign a different material only to
split region of the original surface.

11. To illustrate the difference between a split surface and other topographic surface edits,
select the main surface and click Edit Surface in the contextual ribbon. Select the point at
the upper corner opposite from the split region and change the Elevation value to 10°-0”
(3000 mm). Notice how the topology of the smaller split surface remains the same but the
larger surface area’s grading changes to conform to the new Elevation value (Figure 3.44).
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FIGURE 3.44

Compare the difference
between (a) an edited
split region and an

(b) edited point directly

on the surface.

Creating a Building Pad
A building pad in Revit terminology is a unique model element that resembles a floor with g ops
underneath it. It can have a thickness and compound structure, it is associated with a leve]
can be sloped using slope arrows while you're sketching its boundary. The building pad is
different from a floor because it will automatically cut through a toposurface, defining the oy
for your building’s lowest level or basement. i

The process of creating a building pad is virtually identical to that of creating a floor. Let's ny

through a quick exercise to create a building pad in a sample project:

o™

1. Open the file c03-Site-Pad. rvt, which can be downloaded from this book’s webh pa.'

2. Activate the floor plan named Site in the Project Browser. You will see an existing topo-

graphic surface and property line. Notice that reference planes were created to demarca
the required zoning setbacks from the property line. Foundation walls have been createg

within these reference planes.

Note that you don’t have to create a property line and walls before creating a building :
pad. You might create a building pad before any other building elements. Just realize
you can use the Pick Walls mode to associate the boundary of the building pad with

foundation walls.
3. Activate the Basement floor plan from the Project Browser.

Go to the Massing & Site tab in the ribbon, and click the Building Pad button. In the
Properties palette, change the Height Offset From Level value to 0.

inside edges of the four foundation walls. You can use the Tab-select method to place a
four lines at once.

the top of the building pad is at the Basement level, and the poché of the topographic
surface has been removed in the space of the basement (Figure 3.45).

Switch to Pick Walls mode in the Draw panel of the contextual ribbon and then pick the

Click the Finish Edit Mode button in the contextual ribbon to complete the sketch and
then double-click the section head in the plan view to examine your results. Notice that

MODELING SITE CONTEXT | 117

5

e

 [fyou are working on a project that has a complex site condition that might require several
puilding pads at different elevations, you should be aware .that _the_pad§ cannot overlap; how-
 ever, they can share common boundary edges. To help avoid this sxttllat'mn l.:Jefore yqu get too

involved in modeling any of the pads in your project, try using detail lines in your site plan to

' lay out the pad design first.
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o Property Line Tag.rfa(M_Property Line Tag.rfa)
¢ Property Tag - SF.rfa(M_Property Tag.rfa)

s
e

3, Click Opento load both families.

Go to the Annotate tab of the ribbon, click Tag By Category, and then deselect the Leader
option in the Options bar.

R 4

Generating Property Lines

Property lines are used to delineate the boundary of the lot within which your building wijj
constructed. These special types of lines are different from simple model lines or detail ﬁneé’
because they can be tagged with standard property line labels that will display segment Ja
along with bearings. The property line object can also report its area in a special tag.

You can create a property line in one of two ways: by sketching lines or by entering digta,
and bearings in a table. In the following exercise, you will create a simple property line by 1
sketching and converting the sketched property line into a table of distances and bearings fo,

5. Click each segment of the property line to place the tags indicating the distance and

3 bearing, as shown in Figure 3.47.

46 Property Lines x
line can be

2 table of

Deed Data . e A i : . ntrie ( .
Distance | N}Sl Bearing | E/W{| Type | Radius .E LR ng g
w0 S 10°00'00" W iline 000" R "E
W
E
E

s

g ar s G000 W e B0 R | :
comparison: S5 0° 807 00° 0o R i
g0 R |

1. Open c@3-Site-Prop-Lines.rvt or c03-Site-Prop-Lines-Metric.rvt, which you, 20 2 o E
download from this book’s companion web page. Activate the Site plan view in the

Project Browser.

2. Go to the Massing & Site tab and click the Property Line button. When prompted by -.‘
Create Property Line dialog box, choose Create By Sketching. _‘

3. Switch to the Rectangle tool in the Draw panel of the contextual ribbon and draw a
rectangle measuring 120" x 70’ (36 m x 21 m).

[ e lodee T
4. Click the Finish Edit Mode button in the contextual ribbon to complete the sketch. | e
5. With the property line still selected, click the Edit Table button in the Modify | Property
Lines tab of the ribbon. You will be prompted with a warning that you cannot return to
Sketch mode once the property line has been converted to a table of distances and

bearings. Click Yes to continue.

From last to first point:
Closed

L& G| ot [ s

You will now see each vertex of the property line expressed as a distance and a bearing,a

shown in Figure 3.46. ‘
R 5.47 1 90° 00" 00" W

i s VR e A A BT e R e e
applied to [‘

the distance and
g of each segment

6. Click OK to close the Property Lines dialog box.

TAGGING PROPERTY LINES WITH AREA

) | |
A : property line. I :
In standard construction documentation, it is customary to annotate each vertex of a prope : :|
line with its distance and bearing. There are two different types of tags you can use to annofate %‘ -5
property lines. In the following exercise, you will load these two types from the Revit default’ Sy A i
library and tag each segment of the property line, as well as display the area contained withini Egj =
ezl

1. Go to the Insert tab of the ribbon and click the Load Family button. Navigate to the
default library; double-click the Annotations folder and then the Civil folder.

2. Locate the following files and select them both by pressing the Cirl key (the equivalent
metric library families are shown in parentheses): ‘

N S0°00' 00" E _J

L e s T e R

=
|
|
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Now that you have tagged the individual vertices of the property line, it is time to digai 3, From the Category list, choose Topography, set Phase to New Construction, and
area within the property line. This process is not the same as applying an area tag becy p‘ then click OK. :
area object doesn't exist for the property line. Instead, the annotation family Property 1 the Fields tab of the Schedule Properties dialog box, choose Name, Projected Area, Net
5 SFt' rfe (MI_PI;O(;Jerty Tag. rfa) is designed to apply to the property lines when all jig ¢ Iélut /Fill, Phase Created, and Phase Demolished, clicking Add after each one. Click OK to
ments are selected. i

You can try this with the property line you created earlier. Go back to the Annotate i close the dialog box. .
ribbon and click Tag By Category. Instead of picking a single vertex of the property ling, 5. While you are still in the working view of the schedule, go to the ?ropgrtles palette and set
your mouse pointer over one segment and use Tab-select to highlight the entire chain, of the Phase Filter value of the schedule to Show Previous + New. This will allow only the

line segments. Click to place the property area tag. Click the question mark above the
change the name of the property line, as shown in Figure 3.48.

areg o

modified toposurfaces affected by the Graded Region command to appear in the schedule.
The complete existing topography will not be listed in the schedule.

FIGURE 3.48 1 90° 00 00" W 6. Activate the Basement plan from the Project Browser, and create a building pad in the
Use Tab-select to place a Iﬁ ______ B s i e, e el same way you created one earlier in this section.
property area tag for

After you complete the creation of the building pad and the topographic surface is
all segments.

2 LOT #4 5l
B400SF 4
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Cut/Fill Schedules

As we mentioned earlier, Revit site tools are not meant to replace civil engineering software

programs. We have shown you how to create a topographical surface in a variety of ways a
as some methods of modifying these objects. There is also a way to quickly quantify how m
earth is displaced by proposed changes to existing topography. This is commonly referred t
cut/fill schedule.

One easy way to demonstrate the use of a cut/fill schedule is through the creation of a

building pad that automatically modifies the topographic surface. Let’s go through a quick

exercise to examine this process:

1. Open the file c03-Site-Cut-Fill.rvt, which can be downloaded from this
book’s web page.

In this file, open a Default 3D view, select the toposurface, and you will notice that the
topographic surface has been assigned to the Existing phase in the Properties palette.

2, From the View tab in the ribbon, click Schedules and then select Schedule/ Quantitie
open the New Schedule dialog box.

modified, notice that the Net Cut/Fill values in the topography schedule still have a value
of 0. This is because the Graded Region tool must be used on a surface to generate the
differences required to calculate what volume must be cut versus filled in the pro-

posed design.

7. Tile the open Revit windows so you can see both the Default 3D view and the topogra-
phy schedule.

8. On the Massing & Site tab, click the Graded Region tool, and you will see a dialog box
appear with two options to continue the command. Choose the option C'reate A New
Toposurface Exactly Like The Existing One. This option creates overlapping existing and
proposed surfaces, which will allow the software to schedule the differences between the
two as cut or fill volumes.

9. Select the existing toposurface, and you will see the volume values in the topography
schedule update to reflect how the excavation for the building pad affected the overall
soil. Note that this type of calculation does not account for various construction methods,
such as backfilling.

10. Click the Finish Surface icon in the contextual tab of the ribbon to complete the Graded
Region command.

Activate the Section 1 view to see the building pad more clearly. Try selecting the building
pad and changing the Height Offset From Level value in the Properties palette. Obserlve how the
Net Cut/Fill values change as the pad defines the scope of excavation for the foundation.

You can also make the topography schedule easier to read by assigning descripl-_ive i{lforma—
tion to each topographic surface. Select the surface and enter a value in the Name field in the
Properties palette. Change the name of the main surface to Existing Grade and then locate the
surface where the building pad is. Change its name to Pad Area and observe the topography
schedule once again.
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SELECTING TOPOSURFACES WITH THE FILTER COMMAND

 Ifyou have tz:oubl'e_,sel'ec_tii:ig'j:he'lgqp:gsﬁ'rfé@s,=. you céﬁgél_gctﬂre..qu}éc;'tg’l ) thedrawmg
a crossing window and use the Filter command to select each toposurface, - o

onflgurmg "'I"’empla'tes
and Standards

If you would like to explore the completed project file for this exercise, you can dowp),,
cO3-Site-Cut-Fill-FINISHED . rvt from this book’s companion web page. i

The Bottom Line
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We will explain these methods in greater detail throughout this chapter. For now, ky,
you can save the completed settings as a new project tem

plate (with the filename exteng
and use this template whenever you start a new project. You can create templates by usiy,

completely blank project, by saving an existing project as a template, or by using one of
default templates provided with the Revit installation. i

To start from scratch, click the File Tab menu and choose New > Projects. In the N
dialog box, shown in Figure 4.1, choose None for the Template File option,
Template for the Create New option. Once you click OK, you will be asked
unit of measurement—imperial or metric. This dialog box also app.
or go to the Home page and choose New under the Models section

€W Py
and choose Pro
to choose 3 def,
ears when you presg Chrly

FIGURE 4.1 New Project e
Starting a new project 1
template from scratch - Template fle

e

 Create new
Oeroject

Starting a new project template without a base template requires you to develop all commgp
content such as levels, grids, sections, callouts, tags, and model elements. Before you start g
all new graphic content, do a review comparing your requirements to the default symbology,

load into your new template. If you have only custom graphics and system families, this ap
would be appropriate; however, if much of your graphic style is similar to the defaul
suggest you start with one of the default templates and edit it as necessary. This is al
faster approach to get you up and running,. You can find these templates by clicking
Template File area of the New Project dialog box. By default, the template files are installed i
root folder of the templates directory: C:\ProgramData\Autodesk\RVT 2020\Temp

ts, we
S0 a much.

lates.

Customizing Project Settings for Graphic Quality

One of the most common complaints from teams implementing Revit software on their first

projects is poor graphic quality of printed documents. When you first install the software, only

some default settings are defined to approximate a standard graphic appearance of architec
drawings. For example, the lines for walls cut in sections are thicker than those shown in
projected views, and callout boundaries are dashed: however, al
are set to a line weight of 1. Fortunately,
configuration.

most all annotation categories

Discovering Object Styles

The primary means of controllin

g graphic consistency throughout a project is through object
styles. To access these settings,

®
Object Styles
tyles dialog * Model Objects | pnnotaton Gojects. | Anaiytics Model Objects | Imported Objects
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you can easily overcome these problems with some bas

select the Manage tab and choose Object Styles from the Settings

| i i is divi into four tabs: Model Objects,

wn in Figure 4.2, the dialog box is divided into : : : :
“Ling sh(ojb'ects, A%'lalyﬁcal Model Objects, and Imported Objects. Settings for Line Weight,
Otatll(mLmL Pattern, and Material are established for each category.
Color,
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Model Objects The Category column on the Model Objects tab lists a;ll avzila:ﬂe cegtegfc(;—r
; i is i hat the subcategories
i 1 elements. It is important to note t :

ries and subcategories of mode : g . iy

i j d in families, which are loaded into the proj
del and annotation objects are create nil Igadeda ‘
Eipiate. This will be discussed in greater detail in Chapter 15, “Designing with the
ily Editor.” § .
Faﬂ"[l'ﬁz fexlt two columns, under Line Weight, define the line weight used when 1the keilen;ntiie
4 . 0 . - ng
i i jecti . You use a projection view when you are loo
are displayed in projection or cut view. : e
j i ; t view when your view plane is inte g ' 1

L - ing i ilable; these element categories will

i tion. In some categories, the Cut setting is unavai le; men

?e‘af:re;e cut in plan or section views, regardless of the location 01.? the view §IcuEt: CI;‘ltanioFfzI]:low

categories that enable cut display, you can set element geometry in the Family Editor

t rule or not, as shown in Figure 4.3. _ . :
thaL:r‘:ee(;)lor and Line Pattern allow you to customize the display proge(rtlﬁs tof eac:ez'ie‘i(;f;
inti Revit view is WYSIWYG (what you

and subcategory, but remember that printing a : e
ill pri lors unless you override them to print as gray :

R e ial, allows you to define a default material

the Print Setup dialog box. The last column, Mateltla ,allows y :

to be associatfd with the category or subcategory in case farr!ﬂy componerétstm thati(t:ar’ZES_ry

don’t have materials explicitly defined. If a family }.135 matena.ls ?et to By -a fgorj'f, i

ences the material defined in the corresponding object style within the project envir -

Annotation Objects The Annotation Objects tab is similar to the Model (')bject; ta_b i?;:;})nt
there are no material definitions. There is also only one column for lm‘e we1g1'g ( ro;e: LR
because lines do not have three-dimensional properties like model objects and canno -
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FIGURE 4.3
Customizing the cut
display of geometry
in a family

Family Element Visibility Settings

Vies Specifc Dipiay

i Dﬁ@ybnmam:

| Deomes

[dFronBack

ELefmight i

| EAWhenautin PlanRCe Frestesory permts]

T

Analytical Model Objects This tab allows you to color the various physical conditio
building that correspond to the building’s structural components. Analytical settings aPIS

only to structural and MEP (Mechanical, Electrical, and Plumbing) analysis tools within
and are beyond the scope of this book.

Imported Objects You can control the graphic appearance of layers (DWG) and levels
(DGN) within linked or imported CAD files throughout the project on the Imported Obf
tab of the Object Styles dialog box; however, we will cover this in greater detail in Chapt
“Interoperability: Working Multiplatform.”

T —

~ You may want to avoid ass;gmngahne 'Wéighﬁ.oﬁli to ébjects because this
fill patterns. Reserving its use will help fg:}bjedﬁ{prgﬁleis‘_‘stahglgoﬁt ompa.

Using Line Settings

You can use lines in a variety of ways. Some lines relate to obvious tools, such as detail lines
model lines, whereas you can place others with filled regions and by using the Linework tool.
also .relate to the graphic representation of model and annotation elements, as previously discu
Achieving the desired graphic quality requires a review of line weights, patterns, and styles.

i

SETTING LINE WEIGHTS

To open the line weight settings, click the Manage tab and choose Additional Settings » Line
Weights. The dialog box shown in Figure 4.4 manages the printed line weights relative to a nua-
bered assignment from 1 to 16. For model objects, heavier line weights vary between view scal
you require more granular control between scales, click the Add button to insert another scale Vi
column and edit the line weights as required. In the Perspective Line Weights and Annotation

CUSTOMIZING PROJECT SETTINGS FOR GRAPHIC QUALITY

Weights tabs there is only one column to specify line weights. This is because annotation is always
 gisplay

ed at 1:1 scale and perspective views are not defined at any measurable scale.

Line Weights

Modek fine weights control line widths for objects fike walls and windows in orthographic views. They depend on view
scale,

Themueiémdﬂhe%&.%mbag&vmamfmmviwm.Cidtonace!mc?mgeﬁnewidm.

178" = 116" =

abiaoi

=10 |~ A i

We recommend that you first customize the graphic appearance of mod_el a{Ld armc?tation_
elements with object styles before trying to manipulate any of the mfom}ahor% in the L‘me W_eigllzts
dialog box. You should attempt to refine the line weight settings only w1th.a rigorous investigation of
printed views in multiple scales, because changes in one area can have an impact on several others.

SETTING LINE PATTERNS

Line patterns are created from a repetitive series of dashes, spaces, and' dots. To edit or cre;ate line
patterns, switch to the Manage tab and choose Additional Settings > Line Patter.ns. The Ll'ne
Patterns dialog box, shown in Figure 4.5, displays a list of existing line patterns in the project.

| Line Patterns

[ Center

Dash

Dash 1/16"
Dash dot
Dash dot dot
Demglished
Dot

| Double dash
Grid Line
 {Hidden

i1 onedagh,
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To edit an existing pattern, select a pattern from the list and then click the Edit buttor,
New to create your own patterns. You create and edit patterns by specifying dash ang & Clig
lengths, which will form a repeating sequence, as shown in Figure 4.6. For dots, a length: ‘2
not required. k'

I-'.munn 8 i Line Pattern Properties %
Line patterns consist of N
dashes, spaces, and dots. Aline pattern is made up of dashes, dots, and

spaces. Define sequence and lengths below,
Note: a dot s drawn as a 1.5ptlong dash.

Name:

T |Dash {73 [
127 ISpace N
-

—

—

7

B

5

0

m

i

e

mm PATTERN:

SING QAuﬂGN W,u:nﬂ D:Bme;

Frequently, a line pattern is required to include a symbol or text for elements such as fence
lines, piping, or underground utilities. In Autodesk® AutoCAD® software, shape definitions car
be used within linetype definitions to achieve the desired results. In Revit, these special lines
can be created as line-based detail components. You can find samples of this type of custom ling
by downloading the file c04-Lines.rvt or c@4-Lines-Metric.rvt from this book’s web page
at www.wiley.com/go/masteringrevit2020.

defined length.

4. Define the sequence, as shown in the following image.

Any dash or dot must be followed by a space, and all dashes and spaces must have a

Line Pattern Properties X

A ling pattern is made up of dashes, dots, and
spaces. Define sequence and lengths below.
Note: a dot is drawn as a 1.5ptleng dash.

Line Pattern Properties X

A line pattern is made up of dashes, dots, and

spaces, Define sequence and lengths below,
Note: a dutis drawn a5 a 1. 5ptlong dash.

Name: [ mara pattern| '

Type Value
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5. Confirm by clicking OK.

SETTING LINE STYLES

Now that we have discussed the basic components of lines (weight and pattern), the two are

combined with a color to create line styles for use in detail lines, model lines, filled regions, and
masking regions. They are also available when the Linework tool is used to override a part of a
model element. To open the Line Styles dialog box (shown in Figure 4.7), switch to the Manage
tab and choose Additional Settings > Line Styles. Note that you may need to expand the list of

6. The resulting line pattern looks like this:

s ¢ GES GE ¢ TGS ¢ GE o ¢ 2 CEEEn

line styles by clicking the plus sign next to Lines.

CREATING A NEW LINE PATTERN

Follow these steps to create a new simple line pattern:

1. Switch to the Manage tab and choose Additional Settings > Line Patterns.

2. In the Line Patterns dialog box, click New.

3. Inthe Name field, type MARA Pattern.

In the Line Styles dialog box, notice that some of the style names are bracketed—for example,
<Hidden>. These are internal, “system” types of lines that cannot be renamed or deleted and
associated to functions in Revit. Similarly, the default standard line styles provided out of the box
(Thin Lines, Medium Lines, and Wide Lines) cannot be renamed or deleted. In both cases, their
weight, color, and pattern can be modified.
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FIGURE 4.7 Line Styles
Line styles consist of i
weight, color,

and pattern. ; R 7 }
Category i - Line Color Line Patten
g Projection | R z
i 1 5 RGE 000-166-000 i -
i <Area Boundary> & R Magents
i <Beyond> q W Black Solid
b G i i B Black Center
L <Demolished> 1 B Black Demoliched
- <Fabric Envelopes i 1 EBRGB127-127-127 | Dash
- <Fabic Sheets> 1 M RGB 064-064-064 | Solid
(- < Hidden> 1 ¥ Back Hidden
.- « Ovarhead> 1 Overhead
i <Room Separations 1
______ |- < Sketch> 3
<Space Separation> 1
L s of Rotation & |88 Blue Center
Hidden Lines 1
- Insulation Batting Lines | 1
i 1

~ UsiNe CAUTION WHEN DELETING LINE STYLES

i

delete aline style used in a project, any elements using the deleted style will b unable
that style ar;ymoreThe lines assigned to the :dé§etg_d_s"’cy7:e3w_iﬂvbe reassign acommo
as Thin Lines—possibly producing undesirable results. o

a

Establishing the best styles for your templates will be completely up to you, but we will
some proven examples for inspiration. First, realize that the application already uses comm
styles such as Thin Lines, Medium Lines, and Wide Lines. If you are creating a complete arr
customized line styles for your colleagues to use, simply add new line styles that conform to
graphic standard. Be sure to provide a naming convention that identifies the new lines styles

One common approach is to create line styles organized by their weight number along wi
any variable to their appearance, such as (3) Gray Dashed or +Line 01. The parentheses (or the
use of any special characters at the beginning of the line’s name) keep your custom line styles
sorted to the top of the list in the Line Styles dialog box as well as in the Type Selector when
you're using a line-based tool. This approach has proven to be effective and efficient when
creating details in drafting views or generating fill or masking regions.

Another approach reserves certain line styles for special circumstances where lines represes
aspects of a building in a plan, elevation, or section and must be assigned to a specific layer

views are exported in CAD format. For example, the crossing lines typically used to indicate ar

area in plan that is “open to below” may need to be assigned to the CAD layer A-FLOR-BELW.
This is difficult if you used a line style based solely on weight and pattein such as (2) Dashed.
You cannot separately assign that line style to A-FLOR-BELW for the floor plan export and
A-DETL-THIN for all other exports. Here are some examples of line styles you could create:

¢ Open to Below
¢ ADA Circles
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o Curbs

¢ Fire Rating

In summary, take care to understand the different settings when you are begirmmglto

- «tomize graphic settings for lines in the Revit template. To change the displayed weight of an
i oent in a project, you should make changes not in Line Weights but rather through the Object
Z‘?le’;;s dialog box. For example, if you want to increase the cut line weight of a wall alrea.dy set to
_‘:'Sty do not increase the value of (5) in the Line Weights dialog box. You would change this value
i _ﬁ?’selecting (6) or (7) as the cut weight of a wall in the Object Styles dialog box.

" pefining Materials g

" Defining materials in your project template is another‘ important ta§k that can he-lp maintain

~ praphic consistency in many other areas. Materials c-lrlve the graphic representation of elements,
B ot justina rendered view but also in hidden line views that are ?D or 3D. They are also i

§ -responsible for cleanups between model elements bfacause materials can merge with one another
'~ when elements of the same material are joined. In Figure 4.8, the surface patterns and colors are
all derived from the material assigned to each element.

Surface Pattern

Surface Color

Materials in Revit are organized into groups of properties called assets, consisting of the :
following; Identity, Graphics, Appearance, Physical, and Thermal. Let’s explore t.hese by opening
the Material Browser. Switch to the Manage tab and choose Materials on the Settings panel to
open the Material Browser (Figure 4.9). The left side of the dialog box shows thl? materiala:, Tthat
exist in the active project, including a search bar to help you quickly find materials 'for editing.
Click the icon just below the search bar to show or hide the Library Panel. On the right, the

selected material’s assets are displayed as tabs.
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FIGURE 4.9
Manage material
properties using the
Material Browser.

Material Browser - Alusminum

L

Analytical Spaces
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MATERIAL PROPERTIES
Select any material in the Project Materials list, and we’ll step through each of the asset tabs.

Identity Defines schedule values and keynotes for materials. Specifying correct identity d
for your standard or typical materials will increase efficiency when you're using annotatio
such as material tags, as well as facilitate quality management by aligning model data such
manufacturer, model, and mark with your project specifications. In Figure 4.10, we've entered
some sample identity data. The use of material identity data in project annotation is also
discussed in Chapter 19, “Annotating Your Design.”

FIGURE 4.10 DR : : : c
: s mEmE et e B

Use identity data to gi&_qﬁm%%mﬁmamiﬁﬁ@mﬁwgi , .
lassify, find, t d s s e
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GraphiCS
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g gonsistent Colors).
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Defines shading color, surface patterns, and cut patterns. These Properties will
how a model element displays in non-rendered views (Hidden Line, Shaded, or

4 OTE As of the 2019 release, you can specify separate patterns for Foreground and for Background

i ion of more flexible patterns. For example,
attern category. This feature allows for the creation o e £l
i e:::ﬁ specify a Sand pattern for Foreground and a light-gray Solid fill pattern for Background. The
1:.11t would be a solid light-gray fill pattern with a Sand dotted pattern overlaid on top of the gray.
res

Shading Defines the color and transparency of a material. Note that the color can be :
dependent on the material’s render appearance. If the Use Render Appearance qphon 12
selected, the color and transparency are adopted from the Appearance asset settings an
the shading controls will be disabled.

Surface Pattern Allows the selection of a model pattern to be displayed on the faces of
clements in elevation, plan, and 3D views. Note that a material’s surface pattern does not
appear in rendered views; a pattern can be defined in the Appearance asset tab.

Cut Pattern  Allows the selection of a drafting pattern to be displayed whfan an element ito,
cut in a model view. Some elements can’t be cut, as discussed previously in thl_s chaptfer; in
these cases, this setting has no effect on the graphic display, and the pattern will not display.

(i
-
e
i

Appearance Defines rendering attributes for use in Realistic and Ray Tr&tce djsplgy moddes as
well as renderings. These properties will become visible only when you render a view an

will not affect other graphic display styles, unless the Use Render Appearance option is
selected in the Graphics asset under Shading.
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Ifientity, Graphics, and Appearance are the three assets that are required for ever
Revit. You can add Physical and Thermal assets for analysis, if necessary.

Physical Defines physical properties of a material for analysis.

T infa .
i fw%
o

. o
L
Q‘ﬁ?@,‘, i

i

-
Y

.
S
e

o

e

y mater
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Thermal Defines thermal properties of a material for analysis.
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ADDING AND REPLACING MATERIAL ASSETS

You can also replace an asset for Appearance, Physical, or Thermal properties with one from any
asset library. Let’s review the process to add a new asset to a material. To complete the following
exercises, download and open c@4-Materials.rvt from this book’s web page.

1. On the Manage tab, select the Materials tool to open the Materials Browser. Select the
material Concrete - Cast-In-Place Concrete from the Project Materials list.

2. Click the plus button in the tabbed list of assets and then select Physical.

3. The Asset Browser dialog box will open (Figure 4.11). In the asset selection tree at the left,
expand the Autodesk Physical Assets tree and navigate to Concrete and then Standard.
Find the asset named Concrete 3.5 ksi, and with the mouse pointer hovered over the asset,
click the arrow located at the right end of the asset listing.

4. Click the X to close the Asset Browser and return to the Material Browser.
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IR | FIGURE 4.11

Asset Browser
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ggﬁ z\:r]llns;e C; new Physical Asset tab next to the Appearance tab
G ana;geta;y of the asset properties in the Autodesk Physical Assets library:
: set has been assigned to a project, you can change the values. L :‘:’irY, "

- Let's exper

ma i i
y produce undesirable results in analysis or simulation

Concrete - -In- i
crete - Cast-In-Place Concrete material is selected. Select the Physical Asset tab

2. Click the Duplicate This Asset icon at the top of the tab

name to Concrete 3.5 ksi (Custom).

Jﬁ"i’!m&yﬁ;.gﬁpﬁitﬁ fééﬁpejatance) Physical L

. e e e —
Concrete 3.5 ki . e %
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¥ Information e

: i Change the

3 6. Inthe Asset Brows

ment w iﬂl h i i y Sr‘
this pIOCESS ma qUICk exercise. Reme “ber that altel]l. lg an’ ph SiCal or the
rma. a_

1. C()l I:]_tlu].[lg :[I()In the preVIOUS exerﬂse, make sure the IV[ateIIal BIO“\ ser1s OPEIl aIld ‘

It shoul ‘
should change the name of the asset to Concrete 3.5 ksi(2). To change the name of

asset, expand the Inf i
P nformation drop-down menu and click in the Name field. Change h .
‘ " use—wood, brick, concrete, glass, an:

| astarting point, and you can alw

" back into your templates. You can also create cus
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Source field to your name and then expand the Concrete drop-down

menu. Change the Shear Strength Modification to 1.75.

Project Materials list and select Cast-In-Place.

. 4. Returnfo the
physical asset to this project material.

you will now add the customized
the plus button in the tabbed list of assets and select Physical.
and select Document Assets.

over the mouse pointer over this
the selected material. This will

5, Click
er, scroll to the top of the list of assets
From this list, you will find Concrete 3.5 ksi (Custom). H
asset and click the arrow at the end of the row to add it to

update the material properties.
ange assets is by using the Replace Asset command. Instead
simply select a material in the Material Browser, and

Another way you can quickly chi
ot icon. Let’s explore this functionality with another

of manually changing each asset property,

one of the asset tabs, click the Replace Ass

quick exercise:

1. With the Material Browser still open,
Concrete and then select the Appearance tab.

2. Click the Replace This Asset icon in the Appearance tab.

select the material named Concrete - Precast

3. In the Asset Browser, navigate to the Appearance Library folder and then click Concrete.

Notice that the list of assets is automatically filtered to show only those assets with the

Aspect field specified as Appearance.

4. Select the Smooth Precast Structural asset and double-
the end of the row, as shown in Figure 4.12.

Asset Browser and then click OK to close the Material Browser.

click it, or click the replace arrow at

5. Click the X to close the

. PLANNING MATERIAL STRATEGIES
It may seem impossible to imagine all the materials you will need in a project, which may make

the process of building a template seem daunting. Think of the basic materials you're likely to
d so on—and build from those. Remember, a template is just

U create a number of high-quality materials

Standards function to copy those materials
raries for your own reuse or for

ays expand it. If yo
e Transfer Project

over the course of a project, use th
tom material lib

larger project teams.

Your organization’s existing grap.
are looking to manage materials. If there isn
the workflows of your teams. When you start to organize materials by name,
prevailing theories too numerous to list here, but here are a few suggestions:

h material is prefixed with a descriptor such as Metal, Paint,

hic standards taxonomy is likely the starting place when you

ot an existing system, you can create one based on
there are many

By Type Eac Carpet, Wood,
and so on.
By Use Each material is prefixed with a description of its application,

Interior, Exterior, Site, and so on.

such as Cladding,
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Alphabetical Materials have no prefixes.

By CSI Division Each material is prefixed with a MasterFormat numerical descriptor
corresponding to its specification section.

By Mark Each material is prefixed with the designation of its Mark annotation para ete
(for example, WDO01-Wood-Cherry).

Whatever naming convention you choose for materials, the Material Browser can help you
organize and manage them efficiently. First, note that you can change the display of the m
list, including sorting options, by clicking the drop-down arrow at the upper right, as shownj
Figure 4.13. You can also filter the list of materials according to the Class property by clicki
funnel icon at the upper left.

You can also use the Search bar to quickly find matching text in any material property fiel

For example, try typing sample in the Search bar and the list will reflect those materials that
include that term in the Keywords property. :

- Defining Fill Patterns . i
Materials are often represented with simple hatch patterns. For any material used, you can : E

b o surface pattern and a cut pattern. For simple parallel hatches and crosshatches, you can use the

~ patterns already supplied or you can make your own patterns. : ; :

i For more complex patterns, you need to import an external pattern fl.le (with the ilenaé?f !
extension . pat). Such pattern definitions can be imported from pattern files used by Auto D—

’ ey = process we explain later in this chapter. To create, modify, or view an a\.rallable fill pattem,ls?tfltch
i“?mpg Wﬁ& to the Manage tab and choose Additional Settings > Fill Patterns (see Figure .4°14)' Qn the le
Piedbeiopb Al vy L0 B side of the Fill Patterns dialog box, you can view the names and small graphic previews of tthe
-7%%;%&§w%é§%m:;h e patterns. Below those are the Pattern Type options, where you choose what type of pattern to

create and specify what type of pattern you want to edit (Model or Drafting);
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FIGURE 4.14 : .

Edit Pattern Properties - D fiti
Fill patterns are defined r% s
separately for drafting Frevice
and model e

. Fill p 3
representations. o et n
Pattern Type {:Q
@) Drafting " Model
[search : qJ

Name:

<Solid fill>

Al %%//,%/fff%

Concrete

s h Bk
whatisafllpatery [ ok 1l caned

Model patterns are used to convey real-world dimensional patterns to represent a material,
whereas drafting patterns are intended for symbolic representations. For example, a model patt
used to show a brick pattern in 3D and elevation views, whereas a brick drafting pattern is ug
represent the material in plan and section. Figure 4.15 shows how concrete Masonry units (

Model patterns have specific behaviors that are not dependent on any view. The scale y
establish in a model pattern will always be that size, regardless of the view scale. In the exa
shown in Figure 4.15, the surface of the CMU wall displays a block pattern that measures 16

(400 mm x 200 mm). If you were to change the view scale, the pattern would appear larger
smaller, but it would always measure the same, With a drafting pattern, the opposite is true: fi

pattern adjusts with the view scale, so the pattern looks identical in all scales.

Fill patterns are also created as one of two types: simple or custom. Figure 4.16 illustrates

some examples of each option.

Simple These patterns are generated with parallel or crosshatch lines that can have d

angles and spacing. With both the Crosshatch and Parallel Lines options, you can specify 0

one angle for the entire pattern. Using crosshatch, you can set two spacing values.

Custom To create a more complex custom pattern, you have to import a i)attern (PAT) file

from an external source. This is often necessary because of the current limitation in creat
natively complex patterns. Your office may have a set of established patterns that have b
used for years, and the Custom option allows you to import and reuse them without hav

ft to right: a

fill pattern,

e fill pattern with
sshatch option
d, and a custom
ern

1
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Cut Pattern

Surface Pattern

N
TING A NEW SIMPLE PATTER ‘ :
. first choose either Model or Drafting and then click the New

To create a new simple pattern, g box. You can then design your

button. A generic pattern appears in the New Pattern dialo,

ign orientation behavior. ; ’ s e
Pat:‘re;: (?;tc‘ll—oft;oéientation In Host Layers is particularly useful when you're making

= P y pe Ey oW a atterll orier 1ts ltSe]_‘f Ie].ﬁhv eto hOSt eleIIleIltS
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To View, Keep Readable, and Align With Element. ;
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FIGURE 4.17

From left to right:
Orient To View, Keep
Readable, and Align
With Element

g, Choose Edit » Copy.

4. Openanew text file and paste the selection. (You can also open the Revit metric.pat or
: revit.pat file located in C:\Program Files\Autodesk\Revit 2020\Data, in which all
Revit patterns are already saved. In that case, you can paste the selected text in that file.)

5. This is the important part; in the new text file where you pasted the selected text, add the
two lines shown in bold here:

s %UNITS=MM

*GRASS,Grass area

s%TYPE=DRAFTING

90, 0, 0, 17.9605, 17,9605, 4.7625, -31.1585
45, 0, 0, 0, 25.4, 4.7625, -20.6375

135, ©, @, 0, 25.4, 4,7625, -20.6375

Orient To View When this orientation is applied, the patterns used in the project all hy
the same orientation and the same origin. They're always perfectly aligned with the o ;.
of the view.

Keep Readable This orientation will maintain alignment with the view (that is, ho,

rizo; The first line that you write before the pattern text, ;%UNITS=MM, can appear only once in
gt
lines will remain horizontal) but will be adjusted relative to angled host elements, 3

the text file, It defines the value for the units used in the pattern. In the example, the units
are millimeters (MM); if you wanted to work in imperial units, it would be ;%UNITS=INCH.
(If you use the option in step 4 to collect all patterns in the master PAT file, then this line
already exists and you don’t need to add it.)

- Align With Element  This orientation ensures that the pattern orientation depends on
orientation of the host element. Patterns essentially run parallel to the element.

The second statement, ; ¥TYPE=DRAFTING, helps define whether you're creating a drafting or
model pattern. In this example, the pattern is the Drafting type.

CREATING A CUSTOM COMPLEX PATTERN

Custom patterns require an external file that contains the definition of the pattern. The fi
extension of that pattern should be . pat, which is what you'll make in this exercise by edi
existing AutoCAD PAT file. An advantage of specifying patterns in the template file is tha
PAT file won’t need to be installed on each computer where the application is installed; pa
are stored internally in the Revit template or project file. -

Before modifying PAT files, always make a copy of the original PAT file you intend to us
base; you don’t want to risk messing up other files that might already be using that original |
file. PAT files can be edited with Notepad or any other text-editing application. For this exer
you'll choose the AutoCAD pattern called Grass, which you can find in acadiso.pat (in mel
units) or acad. pat (imperial units) located on this book’s web page.

Save your text file with a . pat filename extension.

On the Manage tab, choose Additional Settings > Fill Patterns.

8. In the Fill Patterns dialog box, verify that the Drafting option is selected, and click the
New fill pattern icon, in the bottom-left corner of the Fill Patterns dialog box.

9. In the New Pattern dialog box, select the Custom option.
The lower part of the dialog box offers new options.

10. Click Browse, navigate to the place on your hard drive or network where you saved the
PAT file, select it, and then click Open.

IMPORTING A CUSTOM PATTERN
Follow these steps to make a custom fill pattern by importing an existing pattern definiti n:

1. Using Notepad or a similar text editor application, open the file acadiso.pat (Metrie ITMI:P__()R'_I‘;!.\IG i FILBS . h . . .

PaseEiOt et Upepil pagcerno) l It's important to know that when you import a new pattern, the type Ofpaljitert_l.ilg‘edts.;t@fba?the sa‘m_g,gis__ -
the new type of pattern youre making. In other words, if you're making a new model pattem,youcan' M
import a drafting pattern. If you try to do so, you'll see a warning message like the one shown here.

At

2. Highlight the lines that define the pattern, and select them.

*GRASS,Grass area

%0, 0, 0, 17.9605, 17.9605, 4.7625, -31.1585
45, 0, 0, 0, 25.4, 4.7625, -20.6375

135, @, 0, 0, 25.4, 4.7625, -20.6375

e x|
| No "Model" type patterns found.

The actual numbers in the pattern may differ slightly, depending on whether you 2
using acadiso.pat or acad. pat.
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In the list that appears to the right of this button, you can see the name of the o Continuing with the co4-Materials. rvt file, switch to the Manage tab and click Materials.

created: GRASS, as shown in Figure 4.18. (If you have a PAT file with many pat
defined, you'll see all the other drafting patterns available in that list.) The namq

pattern automatically becomes the name of your fill pattern, but you can changge

In the Material Browser, find the material named Site - Grass and choose the Graphics tab.
" Under the Surface Pattern properties > Foreground, click the Pattern field and then choose
the GRASS pattern you created in the previous exercise. Click OK.

if you like.
¥ The pattern will be assigned to the material. Next, we will create a filled region type and
FIGURE 4.18 : o R e use it as a graphic indicator on a site plan.
'l'h . A
boz l;i:l:;:im Gialog - . 3, Inthe Project Browser, activate the floor plan named Site. Switch to the Annotate tab and
e : o £ ; ' :
imported PAT file in the SR e in the Detail panel select Region > Filled Region.

Custom group. 4. In the Properties palette, click Edit Type and duplicate the current filled region type to a

new type named Grass. Set the Foreground Fill Pattern property to GRASS, leave the
Background Fill Pattern empty, and uncheck the Masking box. (Figure 4.19).

Type Properties s x il

. _My: © Isystem '“&miﬁ?ﬁéﬁnﬂwm G

el
Type Parameters
Parometer L e _ B
' |
Foreground Filt Pattern GRASS [Drafting] % § i
Foreground Pattern Celor Bl Black i;
e

|Background Fill Pattern
Background Pattern Color
Line Weight

=

Orientation in Host Layers:

[orentToVew

e

o
L

T

Sl

Type Image

If necessary, you can adjust the scales of the imported pattern. The Preview wind
displays the graphic of the pattern, always in 1:1 scale. This informs you if youn
scale the pattern up or down. You'll know that you need to scale the pattern if the
appears as a solid black box—that means the pattern is too dense. As an alternative
preview box shows only white, your scale might need to be reduced. In Figure 418
used the import scale of 0.01 to accommodate the scaling. '

1 i
11. If you're happy with the result, confirm by clicking OK.

[T ] b

Now that you have created a fill pattern, you can use the pattern in a number of ways. G
the simplest ways is to assign the pattern directly to a material. We purposely instructed
create a grass pattern in the previous exercise to illustrate a limitation in Revit—you cannot

assign a surface pattern to a material that is associated with a toposurface. 3 ! g SR : :
L 1 5.
In the following exercise, you will assign the grass pattern to a material in the s ample p . Click OKto clqse the Type Properties dialog bf)x, and draw a shape on the Site plan using
any configuration of lines, making sure your lines form a closed loop.

that has already been assigned to a toposurface. We will then show you how to createa n
filled region type to create a symbolic representation of grass in the site plan.

Remember to click the green check mark in the contextual ribbon to complete the sketch of the
- filled region. Take a moment to experiment with the <Invisible Lines> type and draw the
- boundary condition of the filled region. Next, apply a second fill pattern (Sand) to the
- Background Fill Pattern. You will achieve a similar result as shown in the following sketch.
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Choose Space Type and Color Scheme et

' Acolr scheme hasnotbeenassgned o the view,
p mwwwmm_rn_mammfnm
 view, choose a space bype and scheme and press OK. - .

B e e
. Mﬁ*‘“&* iy

3. Select the color fill legend you placed in the previous step, and click the Edit Scheme icon
at the right end of the ribbon. The Edit Color Scheme dialog box will appear.

4. Click the Add Value icon (the plus symbol) to populate the list of departments in the

il % W P G i
bl another active prOjECt file DO I]load and i

I ; B open the flle c04-Color Sc
bOOk s web page and fO].lOW these Steps:

Color Fill panel and select the Color Fill Legend tool.

i 2. i i .
i gi;cee;j ledgelnd in the floor plan view, and you will see the Choose Space Type And Color
e dialog box. Set Space Type to Rooms and Color Scheme to Department (these 1

choices can be modified later) and then click OK.

i meﬂ :}:; jgilg:;{mg stePst, )cfiou lWijll create a new color fill legend with some predefined depart

n associated colors. These settings can be saved in ei ]
ed col either a custom project

template (x. rte) or a project file (*. rvt) that acts as a container for settings to be tr;arllsferred int

I 1. Activate any floor plan view from the Project Browser. On the Annotate tab, choose the

hemes. rvt from this

i
i

t

Scheme Definition area. Add the values as shown in Figure 4.20. Choose colors and fill
patterns according to your graphic requirements.
GURE 4.20 £dit Color Scheme & X
B t color schemes to m - _‘ P Vmpw_‘m e e é .
Sy A | Calegory: e e By ysiie
e dpredeﬁned values, | —r—mm =
i | f?lors’ and fill patterns. = T . ==
Preconfiguring Color Schemes
Th : : :
”P:e:ess fj(f; ;(301‘ S(]Z;IEI}’IES 1nhpr0]ect documentation will be covered in greater detail in Chapte
our Design”; however, for now, just know that i S 00 L
‘ templates for a variety of scenario ‘ you can preconfigure them in p
i A s. For example, an architect ma f : il
A single client that uses the same de e Y periorm many projects fo -
i : partment names in all of its pro i i
- a . B s gram design requirements. Tk
rd-utect woul_d hl.<e to ensure that an identical color scheme is used in the C(g:lt)r 3 lans i al e - :
I projects for this client. ed plans in all T e e e
| Rl e R e

5. Click OK to close the dialog box.

6. Activate the Level 1 floor plan; then, from the Architecture tab, choose the Room button
and add rooms to the enclosed spaces shown in the plan view. For clarity, we have turned
on the Interior Fill and Reference properties for rooms in this plan view. This will make it

easier for you to select the rooms in the next step.

You will not want to let these rooms remain if you save the file as a project template, but it
will help to better visualize the color schemes if you can see them placed in a sample
model view.

When rooms are placed, you can either type the values for departments that match the
predefined values in the color scheme or select the values in the Properties palette when

each room is selected, as shown in Figure 4.21.
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FIGURE 4.21

Select from predefined
values in the Properties
palette of a room.

3, Clickin the first row of the schedule and then click the Delete button in the ribbon. Repeat
' this step until all rooms have been removed from the schedule. (Note that deleting rooms
from the plan will not delete them from the model. To find unplaced rooms, you will need
to re-create a room schedule.)

e
-

4. Go to the Application menu and then select Save As > Template. Name the file
c04-Color-Scheme-Template.rte.

Identity Data

N You don’t have to delete all the modeled content and rooms from your project templates;
U

'~ phowever, it's likely that you will have a unique layout for each project you design. By Qeleting
the sample walls and rooms, you maintained the color scheme settings with the predefined
colors, patterns, and department names.

Increasing Efficient View Management

Once you have customized the settings for graphic qual.ity, you can use several f)ther tocl)ls and
techniques to increase efficiency and ensure that your visual standards are applied cgns1sten't1y
throughout your projects. The properties of all views can be used to your jcadvan’tag‘e in creating a
prowser organization that meets the needs of your teams. You can apply filters to views for
generating graphic overrides based on model element parameters. You can manage and deploy
these settings and more in view templates that can be applied to many views simultaneously.

dew Construction Y

7. Select each room that you placed in the plan view, and select a Department value in he
Properties palette according to the layout shown in Figure 4.22. The department valy,
used in every project started with your project template will have the same colors an
patterns according to those specified in the original color scheme. You also have a pt
fined list of your client’s department names.

Organizing Views
Maintaining a clear and consistent organization of views within a Revit project can generate
measurable increases in project productivity. Especially in larger projects, a Revit file can have

FIGURE 4.22 i more than 1,000 views, which can easily cause confusion and wasted time if the right view
Color-filled plans can use §§§§§ Department Legend cannot be found in the Project Browser when needed.
pred el ' HUMAN RESOURCES Download and open the file c04-Browser-0rg. rvt from this book’s web page. Most default
templates. . - 1 MARKETING project templates contain a few simple Browser Organization types that can be copied amlsl/ or
- e customized—except for the type named AlL To access these settings, switch to the View ribbon,
find the Windows panel, click the User Interface drop-down button, and select Browser
Organization, as shown in Figure 4.23.
IGURE 4.23 B T
cessing browser ! a ,@ ;asla; I
anization settings in - Switch  Close ‘ 1.
ribbon | Yindows. Hlder J§ Tie
At this point, you have two options for storing these types of settings. We will discuss i - ;
strategies for managing templates later in this chapter, but for now you can either save this . T O Bttt Sacnumie
a project template or maintain it as a container file, which is simply an RVT file that holds 3 [ System Browser
settings you will transfer into other project files. For a container file, simply leave the file as is, ] ] Properties
and we will discuss the use of the Transfer Project Standards command later in this chapter. If - {] Fabsication Part Browser
you want to use this file as a project template, follow these steps: 1 : 7] Status Bar
1. Inthe plan view, select all the walls, rooms, and room tags, and then delete them. : :mm Bapwg%m )
| i W Status Bar - Design Options
2. Activate the Room Schedule view under Schedules/Quantities in the Project Browser. L] Recent Files /
‘ B Browser Organization
7} Keyhoard Shorteuts




150 |CHAPTER4 CONFIGURING TEMPLATES AND STANDARDS

Select any one of the listed types in the Browser Organization dialo
button. Remember, you can't edit or delete the type named All.

In the Browser Organization Properties dialog

tab and a Filtering tab. Grouping And Sorting all
parameters, whereas the Filtering tab

selected criteria.

FIGURE 4.24

Use view properties and
parameters to create
folders for the

Project Browser,

Choose the Grouping And Sorting tab to s
Project Browser. Here are some examples:

box (Figure 4.24) are a Grouping And Sorting
OWs you to group views based on selecte
gives you the opportunity to display only views tha

Browser Organization Properties

Browser Organization: test

@) Ascending

| Spedfy the grouping/sorting rules for this browser organization,
Group by: = . :
Using: @ all characters (leading characters
i TS . i el
. Thenby: \Femlyondtype . o
. Using: (@) All characters {_ Leading characters
. Thenby: Iiofes v 0 e
| Using: B Al characters Leading characters
e e e
: s g o i
| Thenby e
. Using: W Ak characters (" Leading characters
= | R e
| Tenby: e O
Using: 0 All characters ¢ JLeading characters
! ; e e e e
Then by: Fenbll
. Using: 1 M characters Heading characters PL =1
Sortby: View Name o

¢ Family And Type, Discipline, View Scale

¢ Phase, Discipline, Family And Type

¢ Detail Level, Family, Type

To further organize the views in your project,

and assign them to views and sheets. The following

parameters to views for more refined organization:

1. On the Manage tab, find the Settings panel, and click Project Parameters.

2. In the Project Parameters dialog box, click Add.

8 box, and click the fgy

dvi :
tp

pecify three levels of hierarchy to be shown in the |

you can create additional project parameters
is one example of adding custom text

zation options.

INCREASING EFFICIENT VIEW MANAGEMENT

3. In the Parameter Properties dialog box, create a parameter named Zone; and for Type Of
. Parameter, specify Text. Select the Instance option; then find and check the Views category,
as shown in Figure 4.25. You may also set the Group Parameter Under value to

() Shared parameter
i - {Can be shared by muitiple projects and families, exported fo ODBC, and
appear in schedules and tags)

' Add to all lements it the selected categopes i . s

Identity Data.
: URE 4 25 Parameter Properties
F16 * y "
eate custom project - Parameter Type
_rameters for (@ Eroject parameter
3 al view {Can appear in schedules but notin sa:g)
ddition

_ S
#wm&' iR

Ortape
@ Instance

| (® Values are gigned per proup type
- (O values can yary by grocp istance

1o wirite a custom tooltip, Custom tooltips hav...

Categories = che B S

lterlst | Architectre. |

[Hide un-cheded categories

LT Stuctural Connections
-} Structural Foundations
[ Stuctural Framing

w{7} Structural Rebar

0 Structural Rebar Couplers
L1 Stuctural Sffeners
1T Topography

-] Raols A

&
-
i
< FETARE

¢ Group By: Zone
¢ Then By: Phase
7. Click OK to close the dialog box and return to the Browser Organization dialog box.

4. Click OK to close both of the open dialog boxes.

5. Return to the Browser Organization dialog box and click New. Name the new type Zone/
Phase and click OK.

6. Set the following values on the Grouping And Sorting tab in the Browser Organization
Properties dialog box:

8. Check the box next to Zone/Phase to make this browser setting current, and click OK to
close the dialog box.

The Project Browser is now ready to support the use of the custom view parameters you
Cre?:?;j Ifgil ili:) to you to assign values to the custom view parameters created in the- previous
exercise. These values can be assigned directly to the view properties in the Properties pa iﬁt;e or
by adding them to view templates. Views that do not ha.ve values for _these para.meters w thje
found in the browser hierarchy listed as 7?7 (three question ma_rks). Figure 4.26 illustrates Z ;
scenario in which floor plans and ceiling plans have values assigned to the Zone parameters bu

the elevation views do not.

151
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FIGURE 4.26
Customized browser
organizations can make T %sﬁ;
larger projects easier - ;ﬁfa
to navigate. . - Drafting View: MARA Exercise Title ;%’
. 2 New Construction §=§Y§
L Elevation: East %}‘g
- Elevation: North 5
... Elevation: South -
L1 L Eevation: West =
B Overali g};
Lo~ Existing ;;ﬁ
] -~ Floor Plan: Level 1 Exist L
i Floor Plan: Level 2 Exist %sf
| @ Mew Construction A
i ~ Floor Plan: Site &i
! E@-Zoneh .
| B New Construction e
: L Floor Plan: Level 1 A
17 L Floor Plan: Levei 2 A
& Zone B
; & New Construction
.- Floor Plan: Level 1B .
- FloorPlan: Level 2B ¥

Creating and Assigning Filters
Filters are another view configuration and customization tool that can be developed and

deployed in Revit project templates. They are similar to the filters available in schedules L

they can either display or hide elements matching user-specified criteria. However, filter
also override the graphic appearance of elements within a view. The possible combinatio
application of view filters is virtually limitless, so let’s take a look at a few real-world exa

First, we will review the steps to create and assign a view filter. The fundamental step
as follows:

1. Create a named filter.

2. Assign it to object categories.

3. Assign data criteria.

4. Add to the Visibility / Graphic settings of a view.

5. Define graphic overrides.

In the following example, you will create view rule-based filters to identify fire-rated wall
with different colors. You can download the sample file c04-Sample-Building. rvt from

book’s web page. Here are the steps:

1. Open the file c04-Sample-Buildi ng.rvt. Switch to the View tab, find the Graphics pa

and click Filters.

2. Add a new named filter by clicking the New button on the lower-left side of the dialog

box. Name the first new filter Walls-Fire 1, use the Define Rules option, and then ¢

INCREASING EFFICIENT VIEW MANAGEMENT

: When the expanded Filters dialog box appears, first make sure the Walls—Fire 1 filter is
E elected; then in the Filter List pull-down menu, make sure only Architecture is selected.
. ;

Finally, in the Categories list, find Walls and check the category.

In Filter Rules at the right side, select And (All Rules Must Be True). Define the criterion to
filter by Fire Rating Equals 1 HR and then click Apply.

With the Walls-Fire 1 filter still selected, click the Duplicate icon twice (the second icon

Gelect Walls-Fire 2, change the value in Filter Rules to 2 HR, and click Apply.
select Walls-Fire 3 and change the value in Filter Rules to 3 HR, as shown in Figure 427,

7. i
and then click Apply again.
: x
Fit :
54'27 d :; . TR e e e g e T
u c ]_iE o e, lect one e Jmore Categaries 1 be incided in b . ; : —
E“aPZtings R e .. PR i
c fire T i - WiabsFre 2 i - el e —
sgm Fiter lst: [’iﬂ.‘“’l"ii;___ﬁ ,j .EWlﬁ\h !
i [Itigeunchecked zateguies o B |
B
i
BoEY
[T s
- e e TR

8. Click OK to close the Filters dialog box.

Activate the Level 1 floor plan, open the Visibility /Graphic Overrides dialog box, and
select the Filters tab.

10. Click the Add button, select all three filters you created in the previous steps,
and click OK.

11. Click the Override button in each filter row under Cut-Lines and edit as follows:
¢ Pattern: Solid
¢ Color:

¢ Walls-Fire 1 = Green

¢ Walls-Fire 2 = Yellow

¢ Walls-Fire 3 = Red

12. Click OK to close the Visibility /Graphic Overrides dialog box. '

pelow the Filters list) and then rename the duplicated filters Walls-Fire 2 and Walls-Fire 3.

153
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With the filters now applied to the floor plan, walls that have been assigned a fire ra
will appear with the color overrides you assigned to the respective filters. You can ¢
filters to define graphic styles for specific model elements such as furniture b
walls, secure doors, or equipment not in contract.

Teat,
Y Owner, ji8

SUPPORT | -

. O
\ H
x LOUNGE |

! X

\ 308F @ |
I |

1807

sing View Templates . |
fter gou have defined your desired settings in as many view types as possible, you can u;i ;

A 3 t);mplates to manage these settings and apply them to othel.r views of the same tgpe. s

‘ ?:)f view template's will be discussed in various chapters of this book, but we will discuss

- us

portance to the project template in this section. Let’s begin by opening the View

- Templates tool: .

| 1. On the View tab, find the Graphics panel and select View Templates > Manage View
Templates.

' In the View Templates dialog box (Figure 4.29), you will find icons to du‘plicate, rent?;?iilat
; : .
You can also create filters based on selection. This allows you to define the objects to be i or delete view templates below the list on the left. On the right are the view prope

can be applied when the view template is applied to a view.

§ W

visibility you need. The selection can happen before or after the filter creation, allowing

. ‘e » . X
add or subtract as needed. To create a selection filter, follow these steps with same file us &7 View Templates
rule-based filters: ot e i ive e v o 'W d n
: - L ‘ Number of views with this template assigned:
1. Activate the view Level 1 Design. In the Manage tab, locate the Selection panel. Dsune s : / : : e >
.. R [ veres | T
2. Select Edit Selection. The Edit Filters dialog will appear with a list of rule-based filte ! ' | [WGOverices Tl
i : € View type filter: . i i Modei Dispiay
selection filters. e o o

3. Select New.

 [Sketchy Lines

4. When the Filter Name dialog appears, provide the name MARA Test and choose Sel

| T
The dialog will close with the ribbon providing the Edit Selection tools. By default, the mﬁﬁ Eﬁéﬁ Ceiing Plan
Add To Selection tool is active. ] T

i | |Export to Civil Engineering
5. Select several objects in the plan view to add to the set. To remove objects from the sef, il

select Remove From Selection. You will notice the mouse trades its plus symbol for 7 ‘ | it gm Loty
minus symbeol. You will also see that previously unselected objects are now suppresse 8 Fuciye vecks:
allowing you easy access to change your selection set. m 0

6. Once you are satisfied, choose Finish Selection. As shown in Figure 4.28, you now
filter based on selection, rather than a rule.
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Notice the column named Include on the right of this dialog box. This coly
to include or exclude various view properties when you are applying the v EW
you uncheck View Scale and Detail Level settings, you can apply this te mply i
multiple scales and detail levels, while applying settings such as Visibility o
Phase Filter, and View Range without affecting the View Scale or Detai] Leve]

Also notice in Figure 4.29 the custom view parameter created earlier: Zone. Th;
be applied with the view template, which will have the effect of cataloging the.
customized hierarchy within the Project Browser. Changes to view templateg 5

matically reflected in the views to which they have been assigned. ol

2, Click OK to close the window.

i ies that
: i i i ttempting to apply template properties
- n the assigned view template and you are atten : : .
du;l ejelmodel ob]gergt style modifications, the model object settings from the assigned view
R i hy lied properties.
' will not be overridden from the applied properties. .
k' izteite these relatively intuitive methods for applying view templates, you can increase

- i ieni i for each view e. In the
ey om asger pojects by astgring o Lo cod-sampleBurLding. vt from
11{;;1\12% exercise, and follow these steps:
3 ivate the Level 1 floor plan in the Project Browser, right-click the Level 1 floor Plan,
3 3§ A:cti1 ‘;;sose Duplicate View > Duplicate from the context menu. Rename the duplicate
\ariew Level 1 Design. .
i i ive in the Properties palette, clic
5 Eg:?g;f rl(r)lp’t;rglfle";gé ii;j:‘isl c?i:fctgl;)fols ,0 (flil?:lli‘?)i(;)tlll};(Zte to creatcle3 a newptype named
Design Plans. |
3, Click the button in the View Template Applied To New Views field and select the Design
? Plan view template (Figure 4.30). Click OK.

The only way to assign a view template to a view is in the Properties palette. Select h
in the Project Browser and then examine the Properties palette to locate the View Tem
parameter. If the View Template parameter button displays as <None>, then no view
has been assigned. Click the button to launch the Assign View Template dialog box,
an appropriate view template. In contrast to this assigning workflow, view template prop,
can be applied to individual views. Applying a view template is a one-time application, g
changes to the view template will not change a view where a template was applied. You
apply a template in various ways, including the following: 3

g 4.30 Type Properties
-5 view template
iews within a Farmily:

¢ Select multiple views in the Project Browser, right-click, and then select Apply Vie e

Template from the context menu.

From the View tab, click View Templates > Apply Template Properties To Curr'

Select multiple sheets in the Project Browser, right-click, and then select Apply Vie
Template To All Views from the context menu. ;

Any of these methods will apply the properties of a view template, but will not assig
view template to the view. If you use these methods and a view happens to have a vie
already assigned, a message will prompt you to partially apply the properties that a
managed by the view template assigned to the view.

| View Temptate Present X

Target views have a View Template assigned.
Would you like to continue and partially apply
this template?

Applying this view template will only affect those properties
which are not controlled by a view template assigned in the
view properties.

il Any properties listed in the View Templates dialog box, shown previously in Figul"e“ ‘
1l are selected in the Include field will not be changed if you choose to partially apply view
template properties to a view with an assigned template. For example, if model object

o[ et ][ et
e Ceed ] [ b
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4. Click OK to close the Type Properties dialog box. ‘ ‘ 431 f® l@ 5. Beam Annottions [ Aree Tod 125 Tread Number | [%
You should notice that the Level 1 Design floor plan in the Project Browser ig s de dTag;A;d Tk e {2 Mul- Category [ Room Tag 3" Multi- Rebar ~ Keynote
under Floor Plans (Design Plans); however, the view template has not been ap 5 dialog ;O iation  [EREry Al UGMecli e . T ViewResie .
this view yet. p oaded and o '
: ' signe i Gy Loaded Tags And Symbols
5. In the Properties palette, click the View Template field button, select the Desigy Bl gories. m _ Tag
template, and then click OK.
The floor plan view should appear changed, no longer displaying any anng tatig -_ Loaded Tags And Symbols X
i iy for each Fami listed
6. From the View tab, click Plan Views > Floor Plan. In the New Floor Plan dialog b, Zfzt:!:‘:::;:z :; j:ﬁi :a:e :o tsr;m : ;M ¥ Category ls
Design Plans in the Type drop-down list and then select Level 2 from the list, ~ CCGMEEEE_—— = = — ; .
: Filter list: [ Arcivtecture l miy... |
7. Click OK, and a new floor plan for Level 2 will be created that has the Design pJ; _ Lt
A
template already assigned. Rename this view Level 2 Design. . mx:gw Togs | Loaded Hymoce i
The workflow described in the previous exercise will help you spend less time cgp# i i:s;::;m Casonore Tag Boaed o
view settings and more time focused on your designs. Including view templates in =" Cotinags Ceiling Tag w Height '
template will give your teams the ability to quickly apply your standard view settings LoSamiacs
also support continued consistency as each building project grows in scope and size, gem] Bems e
J E A 5 i JOOTS
Remember that view templates are easily shared between projects using the Transfer p " Electrical Equi... t
Standards tool, which we will discuss later in this chapter in the section “Strategies .. Electrical Fitus..
Managing Templates.” ) ::lours Floor Tag : Standard | Span Direction : One
(.. Furniture
I.... Furniture Syste... o
3 ; e et :
Creating Custom Annotations e | o Sa R e
We are avid supporters of global graphic standards for architecture and engineering, s
United States National CAD Standard (www.nationalcadstandard.org), but in reali
architects and designers will likely have their own set of graphic conventions that will: Ancl-IIV[NG AND MANAGING CusTOM CONTENT

implemented in their Revit projects. Placing customized annotation families in your pr
template will save time when you are starting new projects and ensure maximum co
with your firm’s conventions. You can load tag families into the template using several

ny new users are unsure where to store custom~created fam111es It is not advlsable to save ther
the system folders created during the installation of Revit because you may lose track of them o
madvertently delete them when you reinstall the software. Reinstalling the apphcatmn erases jus
‘about any folder and its entire contents. It is thus wise to keep your personally created content
ewhere, under a separate, mdependent folder; if you are not a single user, store that folder on
ared network drive. Remember that you can always include additional 11brary shortcuts in the
phcanon options. Just select File Locations and click the Places button from the Opnons menu.

¢ Switch to the Insert tab, and in the Load From Library panel, select Load Famil
open the Load Family dialog box where you can select the families you would |

Using Windows Explorer, select RFA tag families and drag them into the Rev
B environment with the template open.

L 2

u should also keep your templates up-to-date as you add more content; that way, you need to
maintain only a few template files rather than dozens of separate family files. It's even betterif you

n establish a template manager as a role within the office so everyone isn’t makmg grapl-m:al‘l= .
aes to your templates. :

il | ' ¢ Use the Loaded Tags And Symbols tool available in the Annotate tab when youe
|| e the Tag panel (Figure 4.31). This tool allows you to preview all loaded and p
symbols that will be used for respective element categories.

In the following sections, we will walk you through creating some common elemen
customizing system annotation.

troducing Tag Family Fundamentals
gs in Revit have various similarities and differences from the annotation symbols you might
din a CAD application. They are similar in that they are created at 1:1 scale and contain lines
d other graphic elements. The main difference is that Revit tags merely report information from
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model elements, whereas a CAD-based symbol usually holds an attribute valye
directly relate to the annotated building element and therefore has to be entered
dynamic annotation elements are referred to as labels within a Revit family,
annotation is simply known as text.

Before you begin to customize annotation fa
look at the difference between text and labels,

that oq

manuaﬂ
Whereag Sta.

milies or create your own, let’s take 3 ;let )

text, 7
of where this room tag is placed, the text will always say AREA and VOLUME S

- Sect[
work the same way: if you add static text, that text appears the same for all sec

ﬁOI’[ m
This technique is not typically used for sections because each section is a refer

€Nce tg 1
view, and you want that information to be dynamic and parametric. This is Where [ghe}
functionality comes into play.

FIGURE 4.32
Floor plan showing
the room tag

Labels Like static text, a label offers textual information;
parameter value of an element in the project. For example,
pull the value of the area of the room; if you add a Sheet N
family in the Family Editor environment and then use that
will automatically display the actual sheet number on whi
project. If you move the section view from one sheet to an
report the new sheet number, In Figure 4.32,
number 201 is a label reporting the room n
always fully coordinated with the value of

however, it is a live reference fe
if you add an Area label, it
umber label in a Section Head
section head in a project, the la
ch the section view is placed
other, the label will automaticallj
UNIT 4 is a label reporting the room name
umber. The label behaves as dynamic text an
the model element parameter it represents.

Creating a Custom Door Tag
Imagine you could use the actual width and hei

can! As an example of creating custom tags for a basic model element, use the following steps

create the custom door tag shown in Figure 4.33. You can download the template files from ﬂ‘
book’s web page if you can’t find them in the default location. ]

ght of a door element to drive the tag value. Yo

C:stom £ 36X 80-

A
34 [ et Label I
4 . bired. i, b
han one Select parameters to add 1o the label. wilbe el
g . ily environment, : il
3 msamdemxswmsmlmmabeiﬁmfm by o :
g ' S SampleValue | Suffn [Bresk|
ter e Parame Parameter Name [Spaces| eeefix 1 samp : L
el  Sclect avaiable fikds fiam: I [ I |
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Click the File Tab and select New » Annotation Symbol.
1.

i Ta
New Annotation Symbol dialog box, select the family template called Door Tag
g, Inthe New

rft or Metric Door Tag. rft, and click Open.

y ! ¢
view with two crossing reference planes, the mtersed{ﬂ:ﬁ:3 ;)
af the tag. To avoid problems later, don’t move these planes.

tion of the two

The Family Editor opens in
: SR
which represents the origin . by
On the Create tab, find the Text panel and select Label. Click the inter
3. On =
to position the label. .
. snap to geometric references; therefore, you will have to

f labels to achieve the desired alignment.

the left, and click
i lect Width from the column on
i dialog box that opens, se o
g thed]:::ldll’talr-jrl;e:tes(s) Elg“o Label icon between the Category ?a;.::lmuit:zsszn
ltfle Ameters fields. Then do the same for Height, as shown in F1g ‘
ara 2

Note that text and labels do not
manually adjust the placement 0

Width

i e W*‘&g“’ﬂéf
Bea

 {Frame Material Al

]
b

e

\'i ....... SRR S AP e o

CET e

Ille hldt:h aIld IIelgh't Pat ameters 1]-1 be cor lcatEIlatEd i a sir lgle labeL W }uCh- i'\‘lll
dlsplay e Z (!! (8]0) WH e tag. In he u equellt ste y‘Ou “Vl].l C ustomlze
th l’l:lal s1ze the d m i g I t S bS pS,
ac

isplay of the label.
- he Suffix column of the Width parameter, and change the

nu l) V . 3 (3) "l“" I ( 1an e the san [)l.e Value Of
i the Sample a].ue COh.lmn to 6 (iIl) T ( m) g
mper

the Height parameter to 80 (in) or 2000 (mm).
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n tail family and then load them into a template or project. You must then associate them
oction tag system family type, which is then assigned to a section type. SV‘YltCll’l to the
tab, and choose Additional Settings > Section Tags; you will see the application of

tion head and tail families in a section tag system family type, as shown in

6. With the Width row selected (click row 1), click the Edit Parameter’s Units Form, ! ctio

the Format dialog box, uncheck the Use Project Settings option and set the fOHOWin tha s
fanag®
al.ate sec
re 4.36.

¢ Units: Decimal Inches (or Millimeters)

¢ Rounding: 0 decimal places

Type Propeties

¢ Unit Symbol: None

7. Repeat the previous step for the Height parameter.
8. Click OK in all open dialog boxes.

9. On the Create tab, activate the Masking Region tool and sketch a six-sided polygon_‘ :
shown previously in Figure 4.33. g

Bioken Section Display Style

Remember to finish the sketch by clicking the green check mark in the Mode panel,
masking region is used instead of just lines because it will allow the door tag to gh
any geometry if it is placed over a model object. If you do not need this graphic Cconye
tion, simply create the tag outline with lines. b

10. Save and name your tag, and load it into your project template.

Make sure that it is specified as the default tag for doors in the Loaded Tags And Sy
dialog box, and use the Tag By Category or Tag All Not Tagged tool or place new dogy
with the Tag On Placement option. Using concatenated parameters in tag labels allows
great deal of flexibility while utilizing actual parametric values. In this example
(Figure 4.35), the actual Width and Height parameters driving the door size become

In simple terms, view tags are organized in the following hierarchy: the view type refers to a

text displayed in the tag. " Callout Tag type (and a Section Tag type for section views); the Section Tag type then refers to a
' section head family and a section tail family. . » . .
(ioxan) | i i i i . The graphics can vary depend-
E i (x8) By default, there is a predefined view tag for each view type : :
o v ' =  ing oyn the language version of Revit you have installed on your machine. The view tags shown

in Figure 4.37 are displayed and available by default in the U.S. English version.

The custom tags applied
to doors comprise actual
door sizes.

W—mé A101

your users t
tely, this a

L

CREATING A CUSTOM SECTION TAG

In the next exercise, you will create a section tag that looks like the one shown in Figure 4.38. You
will first need to create a section tag family using the Family Editor before loading the sec.tlon tag
family into the template. You can download the template files from this book’s web page if you

cannot find them in the default location.

Customizing View Tags

Section, callout, and elevation tags are graphic indicators that reference (link to) other views
in your project. The graphics for these elements can be customized to meet most scenarios. TO
create a custom section tag, for example, you have to first create a custom section tag family a
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FIGURE 4.38
Customizing the
section tag

To begin, follow these steps:

1. Click the File tab, and select New > Annotation Symbol.

2. In the New Annotation Symbol dialog box, select the family template called Sect
Head.rft or Metric Section Head.rft, and click Open. '

The Family Editor environment automatically opens, and the drawing area shows |
in which three green reference planes (two vertical and one horizontal) have alre
drawn. Do not change the position of either the horizontal reference plane or th, ‘
reference on the right. In some templates, this is indicated with help text in red (w :
can later remove).

The intersection of the horizontal and the right reference planes defines the COrlnl
location with the section line. This means your annotation will be located betws
intersection points.

Ap];oposed geometric shape is drawn for the annotation: a circle (two arcs) and a h
tal line. The default shape is there to help you visually understand where to begin
drawing your new tag geometry. {

3. Select the arcs that create the circle and delete them.

4. On the Create tab’s Text panel, click the Label button. Position your cursor betw:
two vertical reference planes and below the horizontal plane, and click to positio
of the label.

5. In the Edit Label dialog box, select Sheet Number. Click the Add Parameter(s) To I
button. In the Sample Value column, you can enter a value; the default is A101. Clic

The label is placed and displays blue grips when selected. These let you change the len
_the label text field. The length is important because any value that is added (in a pro
is longer than the length of this box will begin to wrap and could cause undesirable

6. Following the same principle, place the label Detail Number above the horizon
ence plane but still between the vertical reference planes, as shown in Figure 4.39.

FIGURE 4.39 . [

Place labels for Detail | {

Number and ! 1 i

Sheet Number. E 2l j L,
A101 |

~ or template.

' CREATING A SECTION TYPE WITH A CUSTOM HEAD OR TAIL GRAPHIC

' To create a section type that uses the section head family you created earlier, you need to load the
'~ new section head into the template file (if you've already loaded the custom arrow family in the
. previous exercise, skip to step 3):
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You can reposition a label by selecting it and using the Move button to move it around.
For more precise positioning, use the arrow keys on your keyboard to nudge elements in
small increments. You can also help yourself by zooming in for a better view. (Zooming in
refines the increment for the nudge tools.)

7. On the Detail panel of the Create tab, click the Filled Region button. You'll be put into Sketch
mode. Using the Line tool, draw the shape shown in Figure 4.40. In the Properties palette,
click Edit Type. In the Type Properties dialog box, check that Foreground Fill Pattern Color is
get to Black and Pattern is set to Solid Fill. Click OK to close the Type Properties dialog box,
and then make sure the lines you sketched form a closed loop (no gaps or overlapping lines).

4.40
¢ outline of the
ion to form the

o

Zon A101

8. Click Finish Edit Mode on the Mode panel of the Modify | Create Filled Region
Boundary tab.

9. Save the tag you just created as Custom Arrow.rfa on your hard drive or network, and
you're ready to use it in the template or a project. To load it into your project, click the
Load Into Project button located in the Family Editor panel. Choose the project where you
want to use the symbol and click OK.

Next, you will assign this tag to a section mark system family type in the context of a project

1. If the family is not already loaded, switch to the Insert tab, and on the Load From Library
panel, choose Load Family.

2. In the Load Family dialog box, find the Custom Arrow.rfa section head you created
previously, select it, and click Open.

Switch to the Manage tab and select Additional Settings > Section Tags.
In the Type Properties dialog box, click Duplicate.
In the Name dialog box, name the new type Custom Filled Arrow, and click OK.

R VI

In the section head’s Type Properties dialog box, click the drop-down menu for Section
Head and select Custom Arrow. For Section Tail, click <none>. This means the other end
of the section line will not use a symbol. Click OK.

7
The final step is to create a customized section view type, which will use the new section
tag type you created in the previous step.
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A

Switch to the View tab, and on the Create panel, select Section. By default, in g, .‘I
Properties palette, you will see the default, Section-Building Section, (If this i y
as the default, click the pull-down menu and make the appropriate select; ;

on.) )'i k
8. On the Properties palette, select the Edit Type button.
9. In the Type Properties dialog box, select Duplicate.
10. Name the new type Design Sections, and click OK. '
11. In the Type Properties dialog box, click the ellipsis on the far right end of the Seg "

property, and in the Type drop-down, choose Custom Filled Arrow.

12. Click OK to exit the Type Properties for the Section Tag. Click OK again to exit g
Properties for Design Sections. p

You can now place a section in your drawing area and see the results sho

wn in Figu e
Note that in our sample, the section is referencing a view that has already b

een placed g 1
FIGURE 4.41 j 1
The completed custom A ; |
section tag e

You can repeat the previous exercises using a callout tag family template instead of a geg

tag template to achieve results similar to those shown in Figure 4.42,

FIGURE 4.42 5
Customizing the 1 R R R D T —
callout tag © o - (w _Q\’ i

CREATING A CUSTOM ELEVATION TAG

Elevation tags are a bit different from section or callout tags because one tag can simultang
reference up to four views. You must, therefore, create and nest various parts of a custom
elevation tag into one family in order to create custom graphics. Here is how it works:

1. Click the File tab, and select New » Annotation Symbol.

2. In the New Annotation Symbol dialog box, select the family template called Eleva
Mark Body.rftorMetric Elevation Mark Body. rft, and click Open.

3. Using steps similar to those in the section tag exercise, place the Sheet Number lab'
draw lines as shown in Figure 4.43.

FIGURE 4.43 i
Define the custom T LAY
linework and sheet /f )

number for the elevation
mark body.

ol
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i i 1.
; re the properties Keep Readable and Fixed Rotation are checked for the labe
4, Makes

save the family as Custom Elev fleag.L 58

Click the Application menu and select New > Annotation Symbol.
ic

w AN i tion
i i the family template called Eleva
In notation Symbol dialog box, select : ;
i tI;e Ip:i‘?inter rftor Me}“’cr'ic Elevation Mark Pointer.rft and click Open.
Mar :

i d
ethods similar to those in previous steps, place labels for the Detail Number an

[ Us;ng rr'f::e Label parameters. Draw a diamond with lines and a small, triangular, filled
Retere

i in Figure 4.44.
region, as shown in Fig

E Ref

Aeain, remember to make sure the properties Keep Readable and Fixed Rotation are

. 9. Again,

] checked for the labels. 3 v

'- Save the family as Custom Elev Pointer.rfaand load it into the Custom Elev

' 10. Save

' .rfa family. ' SR
Place four instances of the Custom Elev Pointer family around the intersection o

i a - .

3 visible reference planes, as shown in Figure 445,

.

45 ' Ref A101

Ref :

‘ i j i i eleva-
When this custom elevation tag family is loaded into a project and associated with an

tion type, it will function much like standard elevation f?:ymbols. OGN
] After ”che views are placed on a sheet, you get a preview of the comple

~shown in Figure 4.46.

24.46
ized elevation A253
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_shereas content and settings from “supplemental” templates are appended based on region,
" ect type, or project style. In this scenario, each template file is lighter, but managing the
lates becomes more difficult because changes in common settings or families must be
p}ied to all templates.

Starting a Project with a Custom Template

Now that we have covered many areas of customization within project templates, v, ]
configure Revit to use any of your custom project templates. To do so, follow thes,e Stu

1. Click the File tab, and at the bottom of the menu, click Options.

2. In the Options dialog box, select the File Locations category. The list of Project T ,4.48
Files allows you to select several RTE files that will be displayed on the Recent unl
screen. You can see these files in a drop-down list when you launch the New p, ile
Oie

command either from the File tab or by pressing Ctrl+N on the keyboard,

3 PPr OaCh

3. Click the green plus to add RTE files, and use the up and down arrow icons tg
order of the templates in the list (Figure 4.47).

] Ll
: In contrast, the subtractive approach, shown in Figure 4.49, uses a single master template that
contains all standard settings and content. This method relies on the project teams to remove and

FIGURE 4.47

Options . . :
b MR purge unused content. Although the f'xle size of these ’Fen'lplat(?s tend_s to be larger, graphic
TR S R - e E&Zf'g f’esz The frst fie project tenplatas wil aopear a6 ks on the settings and template updates are easier to manage within a single file.
Locations in the Options User Interface o . -
dialog box. Graphi e - Na‘:me = A LA :

: 4o [eanstution fem. 018 Tem.,

Ly Architectural Tem Dat, v

Rendering % apProaCh

Chetk Spelfing =

SteeringWheels

ViewCube

G Default path for user files:

| Cr\Userstadmin\Documents 1 I Browse

gregating Template Data
ether you are managing the settings between templates or developing a project with multiple
plates in an additive approach, you have useful tools within Revit to help share data between

Default path for family template files:
E Ci\ProgramDatasutodesk \RYT 2018 Family Temlaheskﬁngﬁsh,i L

for poin f
?Z?;:”;ﬁd,:\;x:m%ml s B projects, such as Transfer Project Standards, Insert Views From File, and Insert 2D Elements From File.
| [ |

TRANSFERRING PROJECT STANDARDS

You can easily share Revit families between project files by loading their RFA files; however, most
er types of content must be transferred with the Transfer Project Standards command. Types of
elements commonly transferred with this command include, but are not limited to, the following:

Materials

System family types (Walls, Floors, Roofs, Stairs, and so on)

Text and dimension styles

Filled regions

Grid and level types

Line styles and patterns

i

* ¢ & 4 ¢ & o+ o

Strategies for Managing Templates

During implementation, you can take one of two approaches when managing project
additive or subtractive. An additive approach, as shown in Figure 4.48, assumes that more
one project template will be developed to manage standards and content for a single Pr9
Typically, a “base” template is used to start a project with a minimum amount of setti

Object style settings

Viewport types
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To use this comm: :
the same instance of illnlj ,sg?tl\tvmuﬁ first Bave ot thie saurce and tarnet Revigl
e Hle: Nestiake the are._As an alternative, you can have the source fj 1195_ o
Tt Project’Standarde argtel,': file ﬂ.ne active project. Switch to the Manage tlle linkeq :
(Figure 4.50), choose as msag; iteen?itttlggs Panel. In the Select Items To COI;sY d?:ioang Selg

ategories as you want to transfer, and then ¢ °8 box
; lick o

FIGURE 4.50

Select categories to be

transferred 4-Sample-

Fi ! Copyfrom: | cO4Sample-si .
etween projects. l e

Select ltems To Copy
[y X

A Analyfical Link Types 1
[Aanalytical Pipe Connection Types -
[ Annotation Family Label Types i

[ Area and Yolume Computations i
[ arrowhead Styles

[Aassembly Code Settings
[1Browser Organization
[7]Building Type Settngs
[ACable Tray Settings

[l Cable Tray Sizes

[|Cable Tray Types

[ACalout Tags

[FCeiing Types

[“AColor Fill Schemes
Lz"('nnfiri?wmq

F Lok E é'_ 'Cé'ncet'

import the new types only (New Only), as shown in Figure 4.51

| FIGURE 4.51
| Transferring project i
standards with ¢
The following T al 0 i
duplicate types ypes already existin the destination project but are different:
2.5" x 5" rectangular
‘RW;"' Separation> Al
| Angular Dimension Styte : > - ]
Assembly Code Setﬁnty; A v hd =

E:;E}ngs 1 Basic Ceiling : Generic i
ings : Compound Celling : 2 x 2 ACT i
ggings 1 Compound Ceiling : 2 x 4' ACT ggﬁ l
ings : Compound Ceiling : GWB on MY, Stud E

|

(
\
i
1 [ o [ ol =
! @ ..Cmmli

INSERTING VIEWS FROM A FILE

The Insert Views From File command i

especially if you o is useful for sharing views betw oot files s

Comman)(; ai%;wsu;siii 23(:1111; = Ifn.EthOC} of template management wees:eri:tri?)]zzifg:j]ier.

YA o erlft{re rf; ting views, renderings, or schedules from one project &

THE recbatsie s apifte viacll 'fs eets with a.ﬂ attached drafting views and associated pro

typical details. An enti ul if you use Revit project files as containers f d
entire sheet of details can be inserted with one com_maﬁlgd;your 4

1 1 gwitch to the Insert t

, If you choose an el types th d
| ement category containi
| e . ing some of the same types y exi
your current project, you will be prompted with the option to overwrite th: t:iilz(:ian type )
& types

' INSERTING 2D ELEMENTS FROM A FILE
" The Insert 2D Elements From File comm
' instead of inserting an entire view,

.~ This command allows you the
lines, filled regions, text, and color
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ab, and choose Tnsert From File > Insert Views From File in the

Import panel.
Revit project file (with the filename extension . rvt), and you will then see the
dialog box (Figure 4,52). In the left pane, all eligible drafting views, sheets, and
ill be listed. If necessary, use the Views drop-down list to filter the choices.

R R

Insert Views

chedules, or reports to be added to e current project.
Preview!

] Browse toa
Insert Views
schedules W

2
g can be used

Mastering Revit
Architecture

S R AE

ERUPLE EPEMECED

{5 s, B B L

[F1peeview selection

e

in the Insert Views dialog box, all eligible drafting views
erted into the current project as well. Note that repeating
project but instead creates new
stom view parameters are
customized Project Browser

3. If one or more sheets are selected
placed on those sheets will be ins
this process does not update the drafting views in the
renamed drafting views and sheets. Also note that any cut
maintained during the transfer and can fit right into your

organizations, as we discussed earlier in this chapter.

and is similar to the Insert Views From File command, but
it will transfer only the view-specific elements from the selected
t. You can select only one view from the selected file.

view to the active view in the current projec
flexibility to insert various view-specific elements such as detail

‘ fill legends. These elements can be imported from any view—
not just drafting views.

1. On the Insert tab, find the Import panel
From File, and then navigate toa projec

, choose Insert From File > Insert, 2D Elements

t file.

< in the Insert 2D Elements dialog box (Figure 4.53).

9. Choose one of the available drafting view
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| Vews Preview:

FIGURE 4.53 Insert 20 Elernents Ja i i ne i
Insert 2D Elements : e The BOttom i : fund tal building blocks for i
dialog box + Select aview which contain 20 view spesfic dlemens. These eleents wilbe placed i the current view and o the cpbor ' Define settings for graphic quality and consistency. The fundamenta g i

any template are the customized settings for object styles, line styles, fill patterns, materi-
als, and more.

Master It How can a complex custom-fill pattern be imported?

<none> #
Area Plars (Rentable); OPERATING FLOOREL =
Detail View: BUILDING SECTION THRU SAFER
Deetail View: BUILDING SECTION THRUTYP BA
Detail View: COUNTER DETAIL @ CONTROL R

it
e

Organize views for maximum efficiency. The project template can be used to capture a
framework supporting your visual and organizational standards.

Detail View: LOUVER JAMB, TYP,

Detail View: LOUVER SILL, TYP,

Detail View: PANEL BASE DETAIL

Detaif View: ROLLING DOOR HEAD DET
Detail View: SAFEHOUSE STAIR SECTION
Detall View: SAFEHOUSE STAIR-EL. +38.17

- - 2
Master It How can you customize the Project Browser to support your business needs?

i it . 2 andards
Create custom annotation families. Developing a graphic style tghmatg‘ yout Stt %
Detal View: SAFEHOUSE STAIR-ROOF 5 . 7 1l Om scratcn.
il il sually require you 10 et some annotation amilies or create them
etail View: L TYP,
Detail View; SECTION @ CONTROL ROOM CO
Detail View: SECTION & FLOOD SIDE WALL ,"
Detail View: SECTION @ LADDER
Detail View: SECTION @ SAFEROOM
Eetzi! View: STAIR @ GATE HOIST PLATFORM

Master It Can a single label display more than one parameter? How are custom view
tags loaded into a project?

Start a project with a custom template. Making your custom template avai.lable fgr new
projects ensures that all future projects will maintain the same level of graphic quality and

efficiency you expect.
Master It How do you set your own custom project template to be the default for

- reansfer view scale

new projects?

Develop a template management strategy. Organizing your standards, content, and settings

3. For consistency, be sure to select the Transfer View Scale option to convert the s h ! : i of
Y, P cale of * while using Revit tools to transfer content will make your effort more efficient.

drafting view to that of the view you are inserting. Try moving the elements into Ppositio;
the Move command, and after placing the 2D elements, be sure to click Finish in the Edit

i i i ject to another?
panel or double-click anywhere outside the elements to complete the command, Master It How do you insert your standard details from one Revit project to

How do you transfer settings such as materials?

- DUPLICATE TYPES WHEN INSERTING

" When using Insert Views From File or Insert 2D Elements From File, be sure to watch for
~ about existing types not being overwritten, as shown here, because new element types
~ inserted source may contain more desirable properties. '

Duplicate Types ¥

The following Types already exist but are different. The Types from the project
into which you are pasting will be used.

| Arrowhead : Arrow 30 Degree ; I

-

e d{xplicate'd types from the inserted source are needed, rather than the existing ty"pes_,_tl}i
- lies can be loaded using the Load Family or Transfer Project Standards tools: = .




