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FOREWORD

To the Student:
This book has been written with the assumption that the reader has no prior experience using Autodesk®

Revit®. The intent of this book is to provide the student with a well-rounded knowledge of architectural tools
and techniques for use in both school and industry.

The book consists of a series of tutorials which primarily focus on the development of a single project. When
you finish the book you will have learned how to document and model all of the major architectural aspects of
a commercial project. This includes floor plans, interior and exterior elevations, wall and building sections, door
and room finish schedules and organizing drawings on sheets for printing.

There are several videos that supplement the book. Studying these videos along with the book will help the
reader to better understand Revit’s architectural features. The book and videos will also help prepare for the
Autodesk Revit Architecture Certification Exam; see Appendix A for more information.

Be sure to check out the bonus material available online.

Errata:

Please check the publisher’s website from time to time for any errors or typos found in this book after
it went to the printer. Simply browse to www.SDCpublications.com, and then navigate to the page for
this book. Click the View/Submit errata link in the upper right corner of the page. If you find an
error, please submit it so we can correct it in the next edition.

You may contact the publisher with comments or suggestions at service@SDCpublications.com.
Please do not email with Revit questions nnless they relate to a problem with this book.

To the Instructor:

This book was designed for the architectural student using Revit 2017. Note: Students can successfully work
through this book using Revit Architecture 2017 as well. Throughout the book, the student develops a two
story commercial building. The drawings start with the floor plans and develop all the way to photo-realistic
renderings similar to the one on the cover of this book.

Throughout the book many Revit tools and techniques are covered while creating the model. Also, in a way
that is applicable to the current exercise, industry standards and conventions are covered. Access to the internet
is required for some exercises.

Each chapter concludes with a self-exam and review questions. The answers to the self-exam questions are
provided, but review question answers are not (they can only be found in the Instructor’s Guide available from

the publisher).

This text is updated every year for the latest version of Revit. The printed text has always been available for the
fall term.

An Instructor’s Resource Guide is available for this book. It contains:
e  Answers to the questions at the end of each chapter
Example images of each exercise to be turned in (can be used to grade students work)
Outline of tools and topics to be covered in each lesson’s lecture
Suggestions for additional student work (for each lesson)

Author’s direct contact information
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You may contact the publisher with comments or suggestions at service@SDCpublications.com

Social Media:

Students can use social media, such as Twitter and LinkedIn, to start developing professional contacts and
knowledge. Follow the author on social media for new articles, tips and errata updates. Consider following the
design firms and associations (AIA, CSI, etc.) in your area; this could give you an edge in an interview!

l ’ Twitter
@DanStine_MN
' LinkedIn
https:/ /www linkedin.com/in/daniel-stine-b74365101

Thanks:
I could not have written this book without support from my family: Cheri, Kayla & Carter.

Many thanks go out to Stephen Schroff and SDC Publications for making this book possible!
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Lesson 1
Getting Started with Autodesk Revit 2017:

This chapter will introduce you to Autodesk® Revit® 2017. You will study the User Interface
and learn how to open and exit a project and adjust the view of the drawing on the screen. It
is recommended that you spend an ample amount of time learning this material, as it will
greatly enhance your ability to progress smoothly through subsequent chapters.

What is Revit 2017?

What is Autodesk Revit used for?

Autodesk Revit (Architecture, Structure and MEP) is the world’s first fully parametric
building design software. This revolutionary software, for the first time, truly takes
architectural computer aided design beyond simply being a high tech pencil. Revit is a
product of Autodesk, makers of AutoCAD, Civil 3D, Inventor, 3DS Max, Maya and many
other popular design programs.

Revit can be thought of as the foundation of a larger process called Building Information
Modeling (BIM). The BIM process revolves around a virtual, information rich 3D model.
In this model all the major building elements are represented and contain information such
as manufacturer, model, cost, phase and much more. Once a model has been developed in
Revit, third-party add-ins and applications can be used to further leverage the data. Some
examples are Facilites Management, Analysis (Energy, Structural, Lighting), Construction
Sequencing, Cost Estimating, Code Compliance and much more!

Revit can be an invaluable tool to designers when leveraged to its full potential. The iterative
design process can be accomplished using special Revit features such as Phasing and Design
Options. Material selections can be developed and attached to various elements in the model,
where one simple change adjusts the wood from oak to maple throughout the project. The
power of schedules may be used to determine quantities and document various parameters
contained within content (this is the “I” in BIM, which stands for Information). Finally, the
three-dimensional nature of a Revit-based model allows the designer to present compelling
still images and animations. These graphics help to more clearly communicate the design
intent to clients and other interested parties. This book will cover many of these tools and
techniques to assist in the creative process.

What is a parametric building modeler?

Revit is a program designed from the ground up using state-of-the-art technology. The term
parametric describes a process by which an element is modified and an adjacent element(s) is
automatically modified to maintain a previously established relationship. For example, if a
wall 1s moved, perpendicular walls will grow, or shrink, in length to remain attached to the
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related wall. Additionally, elements attached to the wall will move, such as wall cabinets,
doors, windows, air grilles, etc.

Revit stands for Revise Instantly; a change made in one view is automatically updated in all
other views and schedules. For example, if you move a door in an interior elevation view, the
floor plan will automatically update. Or, if you delete a door, it will be deleted from all other
views and schedules.

A major goal of Revit is to eliminate much of the repetitive and mundane tasks traditionally
associated with CAD programs allowing more time for design, coordination and
visualization. For example, all sheet numbers, elevation tags and reference bubbles are
updated automatically when changed anywhere in the project. Therefore, it is difficult to find
a mis-referenced detail tag.

The best way to understand how a parametric model works is to describe the Revit project
file. A single Revit file contains your entire building project. Even though you mostly draw in
2D views, you are actually drawing in 3D. In fact, the entire building project is a 3D model.
From this 3D model you can generate 2D elevations, 2D sections Coo !
and perspective views. Therefore, when you delete a door in an pWidth=2'-0"

elevation view you are actually deleting the door from the 3D model .___ : .
trom which all 2D views are generated and automatically updated.

Another way in which Revit is a parametric building modeler is that
parameters can be used to control the size and shape of geometry.
For example, a window model can have two parameters set up which
control the size of the window. Thus, from a window’s properties it
is possible to control the size of the window without using any of
the drawing modify tools such as Scale or More. Furthermore, the
parameter settings (1.e., width and height in this example) can be saved
within the window model (called a Family). You could have the 2’ x
4’ settings saved as “Type A” and the 2’ x 6" as “Type B.” Each
saved list of values is called a Type within the Famzly. Thus, this one Window model size
double-hung window Family could represent an unlimited number of controlled by parameters
window sizes! You will learn more about this later in the book. Width and Height

Height = 4' - 0"

What Disciplines does Revit Support?

Revit supports Architecture, Interior Design, Structure and MEP (which stands for
Mechanical, Electrical and Plumbing). There used to be three discipline specific versions of
Revit and an all-in-one version—now there is just the all-in-one version. You can download
the free 30 day trial from autodesk.com. Students may download a free 3 year version of
Revit, the all-in-one version, at www.autodesk.com/education.

Revit is not meant to support professional Civil design.

1-2
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! | ) . 'AJ_ E =
Revit model of an existing building, with architecture,

structural, mechanical, plumbing and electrical all modeled.
Image courteons of LHB, Inc.  www.L. HBcorp.com

Now is as good a time as any to
make sure the reader understands
that Revit is not, nor has it ever
been, backwards compatible. This
means there is no Saze-As back to a
previous version of Revit. Also, an
older version of Revit cannot open a
file, project or content saved in a
newer format. So make sure you
consider what version your school
or employer is currently
standardized on before upgrading
any projects or content. Revit will
automatically upgrade an older

format when opened in a newer version of the software. This is a onetime process which can

take several minutes.

3D model of lunch room created in Interior Design using Autodesk Revit 2017

1-3
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Lobby rendering from Interior Design Using Autodesk Revit 2017

Why use Revit?

Many people ask the question, why use Revit versus other programs? The answer can
certainly vary depending on the situation and particular needs of an individual or
organization.

Generally speaking, this is why most companies use Revit:

e Many designers and drafters are using Revit to streamline repetitive drafting tasks
and focus more on designing and detailing a project.

e Revitis a very progressive program and offers many features for designing buildings.
Revit is constantly being developed and Autodesk provides incremental upgrades
and patches on a regular basis; Revit 2017 was released about a year after the
previous version.

e Revit was designed specifically for architectural design and includes features like:

O Mental Ray and Autodesk Renderer Photo Realistic Rendering
Phasing; model changes over time
Design Options; model changes during the same time
Live schedules
Cloud Rendering via Autodesk A360
Conceptual Energy Analysis via_Autodesk A360
Daylighting Analysis via Autodesk A360

O O O O O O
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A few basic Revit concepts:

The following is meant to be a brief overview of the basic organization of Revit as a
software application. You should not get too hung up on these concepts and terms as they
will make more sense as you work through the tutorials in this book. This discussion is
simply laying the groundwork so you have a general frame of reference on how Revit works.

The Revit platform has three fundamental types of elements:
e Model Elements
¢ Datum Elements
e View-Specific Elements

Model Elements

Think of Model Elements as things you can put your hands on once the building has been
constructed. They are typically 3D but can sometimes be 2D. There are two types of Mode/
Elements:

¢ Host Elements: walls, floors, slabs, roofs, ceilings — Tools are the same for each
“flavor” of Revit.

e Model Components; Stairs, Doors, Furniture, Beams, Columns, Pipes, Ducts, Light
Fixtures, Model Lines.

o Some Model Components require a host before they can be placed within a
project. For example, a window can only be placed in a host, which could be
a wall, roof or floor depending on how the element was created. If the host is
deleted, all hosted or dependent elements are automatically deleted.

Model Host Elements

Roof, Wall ¢ Fl
Elements oof, Wa oor
Windows &> Doors;

require a host

Model Elements
Stair & Washer/ Dryer; do
not require a host

1-5
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Datum Elements

Datum Elements are reference planes within the building that graphically and parametrically
define the location of various elements within the model. These features are available in all
“flavors” of Revit. These are the three types of Datum Elements:

Grids
o Typically laid out in a plan view to locate structural elements such as columns
and beams, as well as walls. Grids show up in plan, elevation and section
views. Moving a grid in one view moves it in all other views as it is the same
element. (See the next page for an example of a grid in plan view.)

Levels
o Used to define vertical relationships, mainly surfaces that you walk on. They
only show up in elevation and section views. Many elements are placed
relative to a Lete/; when the Lere/is moved those elements move with it (e.g,,

doors, windows, casework, ceilings). WARNING: If a Level is deleted, those same
“Dependent” elements will also be deleted from the project!

Reference Planes
o 'These are similar to grids in that they show up in plan and elevation or
sections. They do not have reference bubbles at the end like grids. Revit
breaks many tasks down into simple 2D tasks which result in 3D geometry.
Reference Planes are used to define 2D surfaces on which to work within the
3D model. They can be placed in any view, either horizontally or vertically.

Grids

Reference
Level 2
TS'TG Plane

Levels

_ Levelt

1-6
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View-Specific Elements

As the name implies, the items about to be discussed only show up in the specific view in
which they are created. For example, notes and dimensions added in the architectural floor
plans will not show up in the structural floor plans. These elements are all 2D and are mainly
communication tools used to accurately document the building for construction or
presentations.

¢ Annotation elements (text, tags, symbols, dimensions)
o Size automatically set and changed based on selected drawing scale

¢ Details (detail lines, filled regions, 2D detail components)

Grids Dimensions
d 7 7
e
,,,,, ————————— %,7,7,/'_.5,7,7,7 5] (il
@W@ ; / | 1N
@ [ kit :, FILES/'STORAGE I
ol o | | |
5 = i !
W‘ | Text
; ©§ D j MEE‘:;:'&F; : | ;
WOMENS « MENS ‘ CUSTODIAN ‘
206 3 ! |
;
TH |
e Ll
I
Tags Symbol Filled
(Door & Room) (North Arrow) Region

(Cross Hatch)

File Types (and extensions):

Revit has four primary types of files that you will work with as a Revit user. Fach file
type, as with any Microsoft Windows based program, has a specific three letter file name
extension; that s, after the name of the file on your hard drive you will see a period and
three letters. They are:

RVT Revit project files; the file most used (also for backup files)

RFA Revit family file; loadable content for your project
RIE Revit template; a project starter file with office standards preset
RFT Revit family template; a family starter file with parameters

1-7
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The Revit platform has three fundamental ways in which to work with the elements (for
display and manipulation):

e Views
e Schedules
e Sheets

The following is a cursory overview of the main ideas you need to know. This is not an
exhaustive study on views, schedules and sheets.

Views

Views, accessible from the Project Browser, is where most of the work is done while using
Revit. Think of views as slices through the building, both horizontal (plans) and vertical
(elevations and sections).

e Plans

O A Plan View is a horizontal slice through the building. You can specify the
location of the cut plane which determines if certain windows show up or
how much of the stair is seen. A few examples are architectural floor plan,
reflected ceiling plan, site plan, structural framing plan, HVAC floor plan,
electrical floor plan, lighting [ceiling] plan, etc. The images below show this
concept; the image on the left is the 3D BIM. The middle image shows the
portion of building above the cut plane removed. Finally, the last image on
the right shows the plan view in which you work and place on a sheet.

¢ Elevations
o Elevations are vertical slices, but where the slice lies outside the floor plan as
in the middle image below. Each elevation created is listed in the Pryject
Browser. The image on the right is an example of a South exterior elevation
view, which is a “live” view of the 3D model. If you select a window here
and delete it, the floor plans will update instantly.
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e Sections

o Similar to elevations, sections are also vertical slices. However, these slices
cut through the building. A section view can be cropped down to become a
wall section or even look just like an elevation. The images below show the
slice, the portion of building in the foreground removed, and then the actual
view created by the slice. A setting exists, for each section view, to control
how far into that view you can see. The example on the right is “seeing”
deep enough to show the doors on the interior walls.

e 3D and Camera
o Inaddition to the traditional “flattened” 2D views that you will typically

work in, you are able to see your designs more naturally via 3D and Camera
views. A 3D view is simply a non-perspective 3D view of the project viewed
from the exterior. A Camera view is a true perspective view; cameras can be
created both in and outside of the building. Like the 2D views, these
3D/Camera views can be placed on a sheet to be printed. Revit provides a
number of tools to help explore the 3D view, such as Section Box, Steering
Wheel, Temporary Hide and Isolate, and Render.

The image on the left is a 3D view set to “shade mode” and has shadows
turned on. The image on the right is a camera view set up inside the building;
the view 1s set to “hidden line” rather than shaded, and the camera is at
eyelevel.
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Schedules

Schedules are lists of information generated based on content that has been placed, or
modeled, within the project. A schedule can be created, such as the door schedule example
shown below, that lists any of the data associated with each door that exists in the project.
Revit allows you to work directly in the schedule views. Any change within a schedule view
is a change directly to the element being scheduled. Again, if a door were to be deleted from
this schedule, that door would be instantly deleted from the project.

DOCR AND FRAME SCHEDULE
DOOR | DOOR | FRAME | DETAIL [ FIRE | HDWR
NUMBER | WIDTH [HEIGHT [ MATL [TYPE | MATL [TYPE [ HEAD JAMB SILL | GLAZING |RATING | GROUP
1000A ¥-g WD HM | 1AR.01 11/A8.01
1046 3-0 WD D10 HM |i10 11/A8.01 11/AB 01 SIM 14
104TA e -0 JALUM Di§ ALUM SF4 6/AB.01 6/AS.01 1/AB.01 SIM 1" INSUL 2 [CARD READER N. LEAF
10478 & -0 WD D1 HM F13 12/A8.01 11/AB.01 SIM B0 MIN 85 MAG HOLD OPENS
1050 I-0 WD D10 HM F21 | 8/AR.01 1/4" TEMP 13
1051 -0 WD D10 HM F21 |8/A8.01 1/4" TEMP 33
1052 Tr-or WD Did HM F21 [3/A48.01 1/4" TEMP 3
1053 T-0 WD D10 HM F21 |8/A8.01 1/4" TEMP 3
10544 T-o WD D1d HM F10 [3/A8.01 1/4" TEMP - 4
10548 -0 WD D10 HU F21 /A8 01 1/4" TEMP - 3
1055 -0 e Do HM F21 8iAB.01 1/4" TEMP - u
10584 -0 WD D10 HM F10 [2/A8.01 120 MIN 3
10588 I-0 jwD D10 HM Fi0 11/A8.01 |20 MIN u
1086C ¥-o WD D10 HM F10 |20 MIN 3
1D5TA 3- 0 WD D10 HM F10 20 MIN 14
10578 -0 WD D10 HM F30 9AB.01 1/4" TEMP |20 MIN 13
1058A 3-0 WD D1 HM F1D |2/A8. 01 - 32
Sheets

You can think of sheets as the pieces of paper on which your views and schedules will be
printed. Views and schedules are placed on sheets and then arranged. Once a view has been
placed on a sheet, its reference bubble is automatically filled out and that view cannot be
placed on any other sheet. The setting for each view, called “view scale,” controls the size of
the drawing on each sheet; view scale also controls the size of the text and dimensions.

g
HAHE| | B5Hi
e JH | —
5 ANENIE o
) T o] T ! )
= | [
11
%_/ P %\n I [ I g
i 1|1 = j
o o
TS T

1-10



Getting Started with Autodesk Revit 2017

Overview of the Revit User Interface

Revit is a powerful and sophisticated program. Because of its powerful feature set, it has a
measurable learning curve, though its intuitive design makes it easier to learn than other
CAD or BIM based programs. However, like anything, when broken down into smaller
pieces, we can easily learn to harness the power of Revit. That is the goal of this book.

This section will walk through the different aspects of the User Interface (UI). As with any
program, understanding the user interface is the key to using the program’s features.

Application Menu, Purple R

RIBBON: Tabs

Quick Access Toolbar (QAT)

Application Info
Title Bar Center
o= A Project @ioor Plan: Level 1 1 [Fre o keyword orpirase [88 & v & signin @ - uoox
Architectore | Strugture| | Syste notate. Massing .Ste  Collsborate  View  Manage  Add-lns  Modify (-
OO0 E @ | PECSEDE BoS ALY BEHE B K B pvaEsw @
Modity|  Wall Door Window Component Column  Roof@ieiing Floor Curtain Curtain Mulion Raiing Ramp Stair | Model Model Model |Room Room — Tag  Area Jig.| B Shet "‘_f\[/:m"‘ R Grd | Set E@M Plane
w: x = - 4 System  Grid > *. Ted Line Grou Separator Room ¥ rea ace g ormer B Viewer
Select » Build \ r : Circulation Model . = Room & Area v Opening Datum Work Plane
e x L s : cE
- & RIBBON: Panel = Navigation Bar _\.
Floor Plan: Level 1 | E Edit Type R_IBBON « T00]
Graphics A A *
ViewScale  [T/8"=1-0" |
SR Options Bar Context
e Menu
Visibility/Grap... Edit,
Graphic Displ... Edit, o T S 1
St e v elector
P N ypS ) b |
Project Browser - Praject x on PfOpelerS Pﬂ]ette
= 0, Views (al) &
=l F\culv:/\:ri . Find Referring Views
i Properties Palette ——
£ Ceiling Plans Zoom Ot ()
Level 1 Zoom To Fit
Level2 . . =
5 et S Draw1ng Window e
o \ B e 7
West .
B o Project Browser =
3 Schedules/Quantities 4
< i > | yerer D@‘&?{:@ﬁ,ﬁ < N
Click to select, TAB for altemates, CTRL adds, SHIFT un & 0 G | o & a0
View Control Bar Selection
Toggles

Status Bar

11

FIGURE 1-2.1 Revit User Interface
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The Revit User Interface:

TIP: See the online videos for on the User Interface.

Application Title Bar:
- o= f o A -0 EE El‘ Fﬁ' = Project1 - Floor Plan: Level 1

In addition to the Application Menu, Quick Access Toolbar and Info Center, which are all covered
in the next few sections, you are also presented with the product name, version and the
current file-view in the center. As previously noted already, the version is important as you
do not want to upgrade unless you have coordinated with other staff and/or consultants;
everyone must be using the same version of Revit.

Application Menu:

Access to File tools such as Save, Plot, Export and Print (both hardcopy and electronic
printing). You also have access to tools which control the Revit application as a whole, not
just the current project, such as Options (see the end of this section for more on Options).

i X ‘i A w218 . Recent and Open Documents:
(G| & Recent Documents pa— These two icons (from

(Sj B the Application menu)

toggle the entire area on
the right to show either the recent
documents you have been in (icon on

the left) or a list of the documents
e you currently have open.

Ey Ordered List -

g Save As 3
=§ Export (3

Suite

2 workflows »

In the Recent Documents list you click a
listed document to open it. This saves
time as you do not have to click Opex
= Pryject and browse for the
document (Document and Project mean
the same thing here). Finally, clicking
the “Pin” keeps that project from
getting bumped off the list as
additional projects are opened.

ft@ Publish »

@ Frint 3
Close

In the Open Documents list the “active”
project you are working in is listed
first; clicking another project switches

E= you to that open project.
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The list on the left, in the Application Menu shown above, represents three

different types of buttons: button, drop-down button and sphit button. Save and H =

Close are simply buttons. Save-As and Export are drop-down buttons,

which means to reveal a group of related tools. If you click or hover your ~ Button

cursor over one of these buttons, you will get a list of tools on the right. g ere

Finally, split buttons have two actions depending on what part of the

button you click on; hovering over the button reveals the two parts (see Drop-down Button

bottom image to the right). The main area is the most used tool; the arrow

reveals additional related options. el P ’
Split Button

Quick Access Toolbar:
EHG-R-P- 2 OA @0 E aid T

Referred to as QAT in this book, this single toolbar provides access to often used tools
(Open, Save, Undo, Redo, Measure, Tag, etc.). It is always visible regardless of what part of the
Ribbon 1s active.

The QAT can be positioned above or below the Rzbbon and any command from the Ribbon
can be placed on it; simply right-click on any tool on the Rzbbon and select Add to Quick
Access Toolbar. Moving the QAT below the Ribbon gives you a lot more room for your
favorite commands to be added from the Rzbbon. Clicking the larger down-arrow to the far
right reveals a list of common tools which can be toggled on and off.

Some of the icons on the QAT have a down-arrow on the right. Clicking this arrow reveals a
list of related tools. In the case of Undo and Redo, you have the ability to undo (or redo)
several actions at once.

Ribbon — Architecture Tab:

B,\E?Elﬂgv A O A D q,v:f: f__%pﬂ.s

| Architecture | Structure Systmm Insert  Annotate  Anal ine ,
Modify| | Wall | Door 1v."'mI:Il:nw Compenent  Column Roaf C&lllng Floor  Curtain Curtain Mullion
T T T M N System  Grid

K

Rai

Select = Build

The Architecture tab on the Ribbon contains most of the tools the architect needs to model a
building, essentially the things you can put your hands on when the building is done. The
specific discipline versions of Revit omit some of the other discipline tabs.

Each tab starts with the Modjfy tool, i.e., the first button on the left. This tool puts you into
“selection mode” so you can select elements to modify. Clicking this tool cancels the current
tool and unselects elements. With the Modify tool selected you may select elements to view
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their properties or edit them. Note that the Modjfy tool, which is a button, is different than
the Modify tab on the Ribbon.

The Ribbon has three types of buttons: button, drop-down button and split, as covered on the
previous page. In the image above you can see the Wa// tool is a split button. Most of the
time you would simply click the top part of the button to draw a wall. Clicking the down-
arrow part of the button, for the Wa// tool example, gives you the option to draw a Wa/,
Structural Wall, Wall by Face, Wall Sweep, and a Reveal.

T1P: The Model Text tool is only for placing 3D texct in your model, not for adding notes!

Ribbon — Annotate Tab:

m@ar‘;@« =-7 0 Al G-
| , Architecture  Structure  Systems  Insert " Annotate nalyze  Massing & Site  Collaborate  View
[% */}‘ |~—’| (%, Radial -~ Spot Elevation Detail Line £} Revision Cloud
Modify| | Aligned Lincar Angular iS,) Diameter  ~ Spot Coordinate Region - [L_,é\] Detail Group -
f’e Arc Length -1 Spot Slope Component - Q Insulation
Select Dimension ~ | Detail

To view this tab, simply click the label “Annotate” near the top of the Rzbbon. This tab
presents a series of tools which allow you to add notes, dimensions and 2D
“embellishments” to your model in a specific view, such as a floor plan, elevation, or section.
All of these tools are view specific, meaning a note added in the first floor plan will not
show up anywhere else, not even another first floor plan: for instance, a first floor electrical
plan.

Notice, in the image above, that the Dimension panel label has
a down-arrow next to it. Clicking the down-arrow will reveal
an extended panel with additional related tools.

Component

Finally, notice the Component tool in the image above; it is a

split button rather than a drgp-down button. Clicking the top Detail Component N
part of this button will initiate the Dezai/ Component tool. Wy
Clicking the bottom part of the button opens the fly-out Regeatong Detzl Compunent
menu revealing related tools. Once you select an option from
the fly-out, that tool becomes the default for the top part of
the split button for the current session of Revit (see image to
right).

- Legend Component
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Ribbon — Modify Tab:

B E@, 5 5 B'J\E@A @,Q. EE "‘__.x!;-ﬁ,; Project! - Floor Plan: Level 1

e Ko 08 B B D =

ot » = By - =
Modity| [THT ST 2T, 0 o g BVl S
= M %4 @JOIH * &yz Qz» + Q.) Il =J|| §E'.| b 4 E

Select ~ | Properties | Clipboard | Geometry | Muodify | View |Measure| Create

Several tools which manipulate and derive information from the current model are available
on the Modify tab. Additional Modify tools are automatically appended to this tab when
elements are selected in the model (see Modify Contextual Tab on the next page).

T1P: Do not confuse the Modify tab with the Modzfy tool when following instructions in this book.

Ribbon — View Tab:

2 OA B-QE G

SO

L\\; b T Visibility/ Graphics [E5] Show Hidden Lines
LDJ | iy . . .
: . [ Filters E! Remowve Hidden Lines % Render in Cloud .
Modify View - o 30 Section Calloufl
Templates :-E Thin Lines ED, Cut Profile = Render Gallery View ™ M
Select = | Graphics N |

The tools on the Izew tab allow you to create new views of your 3D model; this includes
views that look 2D (e.g., floor plans, elevations and sections) as well as 3D views (e.g.,
isometric and perspective views).

The VView tab also gives you tools to control how views look, everything from what types of
elements are seen (e.g., Plumbing Fixture, Furniture or Section Marks) as well as line
weights.

NOTE: Line weights are controlled at a project wide level but may be overridden on a view by view basis.

Finally, notice the little arrow in the lower-right corner of the Graphics panel. When you see
an arrow like this you can click on it to open a dialog box with settings that relate to the
panel’s tool set (Graphics in this example). Hovering over the arrow reveals a tooltip which
will tell you what dialog box will be opened.

Ribbon — Modify Contextual Tab:

The Modjfy tab is appended when certain tools are active or elements are selected in the
model; this is referred to as a contextual tab. The first image below shows the Place Wall tab
which presents various options while adding walls. The next example shows the Modify Walls
contextual tab which is accessible when one or more walls are selected.
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S

LB Project] - Floor Plan: Level 1

u Type a keyword or pf

B |EHE - G- -85 20A 6.0

Modify | Place Wall

% o ki " E’ ‘D:| & D?l}! chlf; ;; se 1% N | =
Modify | [ THT | Gla - =8| e oy =, AR ST o
I Y oon- 2 |0 O T azx f’@“
Select v | Properties | Clipboard Geometry ' Modify View Measure Creste |
Madify | Place Wall | Height ~ Unconr ~ [20' 0" ‘ Location Line: Wall Centerline ~ | [ Chain  Offset:| 0 0"
e . p— - il

Project1 - Floor Plan: Leye

o cture 5 Maodify | Walls
= 1 =
b | e ¥ F cope - d Bl plg = & = =
T O Slew - & 8- aeial=-3- E- AP b m O =4
Modify B &y O =k, "8 2 oy Edit e Wall  Attach  Detach
= . B | G loin - i & + ©)] ||T X & " = <@\ Profile Opening Top/Base Top/Base

Select « | Properties | Clipboard Geometry Modify View Measure Create Mode Modify Wall
Modify | Walls 1

Properties * P
el et g bt Ak et

Modify Walls contexctual tab — visible when a wall is selected.

Ribbon — Customization:

&2 OA G- 5 i

R L) fe 2] - &l e [
y @ @a ol w2l A :
Meodify | Link Link Link DWF Point Manage | Import Import izertImage Manage | Load
Revit IFC CAD Markup Cloud Links CaD  gbxML n File Images | Family
Select = ’ Link M Import s | Load fro
Modify | PlaceWall | Height v Unconr v | 20° 0" | | Location Line: Wall Centerline v | [C
Properties >
Q !I Window [# Roof - @ Curtain System
Basic Wall Component = Ceilin Curtain Grid
Cereric -8 . Wall  Door @ 4 @ 4 %
v [] Column - Floor = % Mullion
: Build
New Walls v | Hg Edit Type L
Constraints 2o

There is not too much customization that can be done to the Ribbon. One of the only things
you can do is pull a panel off the Ribbon by clicking and holding down the left mouse button
on the titles listed across the bottom. This panel can be placed within the drawing nwindow or
on another screen if you have a dual monitor setup.

The 1mage above shows the Bui/d panel, from the Architecture tab, detached from the Ribbon
and floating within the drawing window. Notice that the Inserz tab is active. Thus, you have
constant access to the Bu/d tools while accessing other tools. Note that the Bui/d panel is not
available on the Architecture tab as it is literally moved, not just copied.
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O Window [ Roof - [ Curtain

Wall D g Component - @ Ceiling @ Cu
3 oor
M [] Column - Floor - % Mullicn
Build

When you need to move a detached panel back to the Ribbon you do the following: hover
over the detached panel until the sidebars show up and then click the “Return panels to
ribbon” icon in the upper right (identified in the image above).

FY1: Whenever the resolution of your monitor is —

100 low or you don’t have the Revit application b @ Vit - &
maxamised on the screen, the buttons may be modified to (] Component - &
take up less room on the Ribbon; typically the words are anll Door

removed. Compare the image o the right with the Build U column - - EB
panel abore. ] Build }

If you install an add-in for Revit on your computer, you will likely see a new tab appear on the
Ribbon. Some add-ins are free while others require a fee. If an add-in only has one tool, it will likely
be added to the catch-all tab called Add-Ins (shown in the image below).

Circulation ‘ L Room 8 Area w

This is not really Options >
customizing the
User Interface, but General Confi
. . Tools and analyses:
in the Opion .
. h Architecture tab and tools ~
dlalog there are Graphics Structure tab and tools
several adjustments o Structural analysis and tools

File Locations

3

Systems tab: mechanical tools

one can make — ] Mechanical analysis tools

such as turning off | Rendering Systems tab: electrical tools
tabs arld tools not Check Spelling " Hlectrical analysis tools

Systems tab: piping tools
used- HOWCVCII, SteeringWheels Piping analysis tools
turmng Off, for : Massing & Site tab and tools w

ViewCube
example, the - Active theme: ‘nght vl
electrical tools, in awes
Keyboard Shortouts: ‘ Customize. .. ‘

turn limits the
number of electrical Double-click Options: | Customize. . |

parameter types i 7 o "

that can be created.
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Ribbon — States:
The Ribbon can be displayed in one of four states:

Full Ribbon (default)
Minimize to Tabs
Minimize to Panel Tiles

Minimize to Panel Buttons

The intent of this feature is to increase the size of the available drawing window. It is
recommended, however, that you leave the Ribbon tully expanded while learning to use the
program. The images in this book show the fully expanded state. The images below show
the other three options. When using one of the minimized options you simply hover (or
click) your cursor over the Tab or Panel to temporarily reveal the tools.

FYI: Double-clicking on a Ribbon tab will also toggle the states.

. %E@v(‘;ﬁv v B'f\@A @,Q_:E @FD“.; Project - Floor Plan: Level 1
Architecture
Properties x
| Floor Plan i
- P MU Pttt et gl — e,
Minimize to Tabs

iy = ‘{,\ DA @O EE Es,‘ Pd' = Project1 - Floor Plan: Level 1

Architecture
| Select | Build | Circulation | Model | Room & Area | Opening | Datum | Work Plane

1
1
Properties
| FEPE S - e e =
Minimize to Panel Tiles

|=H @& M= ol R * e - =RRCN e R Project1 - Floor Plan: Level 1

Architecture

O B A X e @

Select | Build iCircuIation| Model |Roum&...| Opening| Datum |WorkPIa...

Properties > [

= —— el

Minimize to Panel Buttons
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Ribbon — References in this Book:

When the exercises make reference to the tools in the Ribbon a consistent method is used to
eliminate excessive wording and save space. Take a moment to understand this so that things
go smoothly for you later.

Throughout the textbook you will see an instruction similar to the following:

23. Select Architecture = Build > Wall
This means click the Architecture tab, and within the Build panel, select the Wall tool.
Note that the Wa// tool is actually a split button, but a subsequent tool was not listed so you

are to click on the primary part of the button. Compare the above example to the one below:

23. Select Architecture = Build 2 Wall 2 Structural Wall

The above example indicates that you should click the down-arrow @

part of the Wa//tool in order to select the Structural Wall option. Wall, . @
NS

Thus the general pattern is this: bﬁa”

Tab - Panel = Tool = drop-down list item Q Structural Wall

y ace

#1 Tab: This will get you to the correct area within the Ribbon. @ , @l:;

#2 Panel: This will narrow down your search for the desired tool. =] weiis
i Wall Sweep

#3 Tool: Specific tool to select and use. —

I Reveal

—

Drop-down list item: This will only be specified for drop-down buttons
and sometimes for split buttons.

The image below shows the order in which the instructions are given to select a tool; note
that you do not actually click the panel title.

- -

Select alll [} Build @

Froperties x

- ——

Madify| | Wall @Winduw Component  Column  Reof  Ceiling
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Options Bar:

This area dynamically changes to show options that complement the current operation. The
Options Baris located directly below the Ribbon. When you are learning to use Revit you
should keep your eye on this area and watch for features and options appearing at specific
times. The image below shows the Op#ons Bar example with the Wa// tool active.

Medify | Place Wall | Height + Unconn » 200 07 ] Location Line: Wall Centerline

Properties Palette — Element Type Selector:

e x The Properties Palette provides instant access to settings related
to the element selected or about to be created. When nothing
Feex Do ~ s selected, it shows information about the current view. When
e multiple elements are selected, the common parameters are
Floor Plan: Level 1 ~ | B Edit Type displaved
Graphics - 1S ayed.
View Scale 18" =1'0" B p y
Scale Value 1 96
Doy Mads! poma! The Element Type Selector is an important part of the Properties
Parts Visibility Show Original .
et Palette. Whenever you are adding elements or have them
O —, = selected, you can select from this list to determine how a wall
anderiay Onentation.........Han to be drawn will look, or how a wall previously drawn should
rientation Project Morth A X
Wall Join Display Clean all wall... -
Wl Join Qean all el look (see image to right). If awall type needs to change;, you
A iren Tioed S Lo never delete it and redraw it; you simply select it and pick a
Color Scheme Location Background 4
Caloe Scheme [—<nene= new type from the Type Selector.
System Color Schemes { Edit,
Default Analysis Display Style : Mone
Sun Path I . . .
identity Data 2 The Selection Filter drop-down list below the Type Selector lets
View Template < = .
View Name [ver1 you know the type and quantity of the elements currently
Dependency Independent .
Tite on Shest - selected. When multiple elements are selected you can narrow
Ll #v | down the properties for just one element type, such as na/l.
bl
Properties Palette; nothing selected Notice the image to the right shows four walls are in the
Properies B, current selection set. Selecting
— ;| Walls (4) will cause the Palette
Basic Wall {
= TR - to only show Wall properties
4 sy g e e even though many other
P ommen (3
s T onesld) elements are selected (and
Generc 5 i e remain selected).
" I Floors (1)
Generic - 6 = Grids (4) ‘
Generic- 6" Masomy v i The width of the Properties
Rooms (4)
P - Sracinsi Gokis 8] Palette and the center column
Views (1) - b d d b
Generc- 8" iled e posttion can be adjusted Dy
[ e el dragging the cursor over that
Generic - 8" Masonry . E T ST g, .

area. You may need to do this
at times to see all the
information. However, making
the Palette too wide will reduce
the useable drawing area.

Type Selector; Wall tool active or a Selection Filter; multiple elements
Wall is selected selected

The Properties Palette should be left open; if you accidentally close it you can reopen it by
View = Window > User Interface = Properties or by typing PP on the keyboard.
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Project Browser:
Project] - Project browser

Legends
L8 Schedules/Quantities
: [} Sheets (all)
-2 Families
- [@] Groups
L.@m Revit Links

B, o i . "o

Project Browser - Projectl b4

| 210, Views (all)
=} Floor Plans
i levell
Level 2
i Site
&1~ Ceiling Plans
Level 1
Level 2
=) Elevations (Building Elevation)
.. East
i Morth
- South
West
Legends
& Schedules/Quantities
= Sheets (all)
-2 Families
- [@] Groups
&= Revit Li

Project Browser - Projectl | Properties

Status Bar:

The Project Browseris the “Grand Central Station” of the Revit
project database. All the views, schedules, sheets and content
are accessible through this hierarchical list. The first image to
the left shows the seven major categories; any item with a
“plus” next to it contains sub-categories or items.

Double-clicking on a View, Legend, Schedule or Sheet will open
it for editing; the current item open for editing is bold (Level
1in the example to the left). Right-clicking will display a pop-
up menu with a few options such as Delete and Copy.

Right-click on Views (all), at the top of the Pryject Browser, and you
will find a Search option in the pop-up menu. This can be used
to search for a View, Family, etc., a very useful tool when working
on a large project with 100s of items to sift through.

Like the Properties Palette, the width of the Project Browser can be
adjusted. When the two are stacked above each other, they both
move together. You can also stack the two directly on top of
each other; in this case you will see a tab for each at the bottom
as shown in the second image to the left.

The Project Browser should be left open; if you accidentally close it
by clicking the “X” in the upper right, you can reopen it by
View - Window => User Interface - Project Browser.

The Project Browser and Properties Palette can be repositioned on a
second monitor, if you have one, when you want more room to
work in the drawing window.

This area will display information, on the far left, about the current command or list
information about a selected element. The right hand side of the Status Bar shows the
number of elements selected. The small funnel icon to the left of the selection number can
be clicked to open the Fi/ter dialog box, which allows you to reduce your current selection to
a specific category; for example, you could select the entire floor plan, and then filter it down
to just the doors. This is different than the Selection Filter in the Properties Palette which keeps

everything selected.

S e e S = N gy, —— e e e e

teams - 08}

Click to select, TAB for afterates, CTRL adds, SHIFT unsclects.

& - 20 B M Moinbodel - 9 2 5 XN To
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On the Status Bar, the five icons on the right, shown in the image below, control how
elements are selected. From left to right these are

Select Links
Select Underlay Elements
Select Pinned Elements

Select Elements by Face
Drag Elements on Selection T a9 By R W T

Hover your cursor over an icon for the name and for a brief description of what it does.
These are toggles that are on or off; the red ‘X’ in the upper right of each icon means
you cannot select that type of element within the model. These controls help prevent
accidentally moving or deleting things. Keep these toggles in mind if you are having trouble
selecting something; you may have accidentally toggled one of these on.

Finally, the two drop-down lists towards the center of the Szatus Bar control Design
Options and Worksets (see image on previous page). The latter is not covered in this book
but Design Options are. Worksets relate to the ability for more than one designer to be in the
model at a time.

View Control Bar:
e =1-0" O Tk ZEE~w» ¢ (B2

This 1s a feature which gives you convenient access to tools which control each view’s
display settings (i.e., scale, shadows, detail level, graphics style, etc.). The options vary slightly
between view types: 2D View, 3D view, Sheet and Schedule.
The important thing to know is that these settings only affect

Cancel

the current view, the one listed on the Application Title Bar. All Repest [Walt Archkecuura]
of these settings are available in the Properties Palette, but this fecent Commanas ’
toolbar cannot be turned oft like the Properties Palette can. Change walls odentation

Select Joined Elements

Hide in View ’
Context Menu: Overide GphicsinView P
The context menu appears near the cursor whenever you right- im Em_"a'
click on the mouse (see image at right). The options on that B
menu will vary depending on what tool is active or what Select All Tnstances »
element is selected. Detete

Find Referring Views

Zoom In Region

Drawing Window: Zoom Out @4

Zgom To Fit

This is where you manipulate the Building Information Model
(BIM). Here you will see the current view (plan, elevation or

section), schedule or sheet. Any changes made are instantly Browsers >
propagated to the entire database. | =
Context menn example with
a wall selected
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Elevation Marker:

This item is not really part of the Revit UI but is visible in the drawing
window by default via the various templates you can start with, so it is

- |- worth mentioning at this point. The four elevation markers point at each
side of your project and ultimately indicate the drawing sheet on which
you would find an elevation drawing of each side of the building. All you
need to know right now is that you should draw your floor plan generally in the middle of
the four elevation markers that you will see in each plan view; DO NOT delete them as this
will remove the related view from the Pryject Browser.

Revit Options:

There are several settings, related to the User Interface, which are not tied to the current
model. That is, these settings apply to the installation of Revit on your computer, rather than
applying to just one model or file on your computer. A few of these settings will be briefly
discussed here. It is recommended that you don’t make any changes here right now.

Click on Options in the Application Options x
Mgﬁi/l (the purple “R”>‘ The Optlons 1n General :;u[j:;igirenfg;;:les: The first five project templates will appear as links on the
the File Locations tell Revit where to Jrerimerace AT pein
Gaapivcs p Construction Tem... :C:\ProgramData\Autodeslk\RVT 2017\ Tem...
ﬁnd templates and content. In the M= Architectural Temp... C:(PrugramData\Amodesk\RW201?\Tem...
: : : Structural Template :C:\ProgramData\Autodesk\RVT 2017\ Tem...
Gra thS SeCtlon you can Verlfy your Resiiesing * Mechanical Templ... : C:\ProgramData\Autodesk\RVT 2017\ Tem...
display driver is approved (i.e., tested) e Sl B
G
by Autodesk. If Revit is crashing or g e
y [ . . . g WiewCube
exhibits strange behavior, it likely relates . lf’efa“'tpa‘ﬁ foruser fles: ‘
; . . C:Wsers!User\Documents Browse...
to your graphics driver. You can bypass ettt for ety it o
thiS problern by turning Off UJ‘@ [ c2\programbata\sutodesk RVT 2017\Family Templates\Engish, | | Browse...
: . . th for couds:
Hardware Acceleration, but this will make i e | =
Revit run slower. e

Options X

Warnings

General Unknown video card

User Interface :l;

) The installed video card 'AMD FirePro M4000' has not been tested with Revit,
You may continue to use Hardware Acceleration.
If you experience graphics display issues, you should:
-Turn off Hardware Acceleration

Rendering Cancel Help

Check Spelling

File Locations

SteeringWheels Get information on supported hardware

ViewCube Graphics Mode
Use Hardware Acceleration (Direct3DE) =
Macros

Draw visible elements only

Allow navigation during redraw (reopening models is required)

LY Y T e ¥ sl A it

This concludes your brief overview of the Revit user interface. Many of these tools and
operations will be covered in more detail throughout the book.
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Efficient Practices

The Ribbon and menus are really helpful when learning a program like Revit; however, most
experienced users rarely use them! The process of moving the mouse to the edge of the
screen to select a command and then back to where you were is very inefficient, especially
for those who do this all day long, five days a week. Here are a few ways experienced BIM
operators work:

Use the wheel on the mouse to Zoom (spin the wheel), Pan (press and hold the
wheel button while moving the mouse) and Zoom Extents (double-clicking the
wheel button). All this can be done while in another command; so, if you are in the
middle of drawing walls and need to zoom in to see which point you are about to
Snap to, you can do it without canceling the Line command and without losing focus
on the area you are designing by having to click an icon near the edge of the screen.

Revit conforms to many of the Microsoft Windows operating system standards.
Most programs, including Revit, have several standard commands that can be
accessed via keyboard shortcuts. Here are a few examples (press both keys at the
same time):

o Ctl+S Save (saves the current model)

o Ctl+ A Select All (selects everything in text editor)

o Ctl+Z Undo (undoes the previons action)

o Ctl+X Cut (Cut to Windows clipboard)

o Ctul+C Copy (does not replace Rewit’s Copy tool)
o Ctl+V Paste (used to copy between models/ views/ levels)
o Ctrl+Tab  Change View (toggles between open views)

o Ctl+P Print (opens print dialog)

o Ctl+N New (create new project file)

o F7 Spelling (launch spell check feature)

o ENTER Previous Command  (rgpeat previous command)

If you recall, the Open Documents area in the Application menu lists all the views that
are currently open on your computer. By clicking one of the names in the list you
“switch” to that view. A shortcut is to press Ctrl + Tab to quickly cycle through the
open drawings.

Many Revit commands also have keyboard shortcuts. So, with your right hand on the
mouse (and not moving from the “design” area), your left hand can type WA when
you want to draw a Wall, for example. You can see all the preloaded shortcuts and
add new ones by clicking View (tab) = User Interface (drop-down) = Keyboard Shortcuts.
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It should be noted that any customized
keyboard shortcuts are specific to the
computer you are working on, not the
project. You can use the Export button
(see image to right) to save the entire
keyboard shortcuts list to a file, and then
Import it into another computer’s copy of
Revit.

This concludes your brief overview of
the Revit user interface. Many of these
tools and operations will be covered in
more detail throughout the book.

Getting Started with Autodesk Revit 2017
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R Keyboard Shortcuts

Search:  Type o command name L
Fiter: [ All .
Assignments;
Command Shorteuts Paths
Modify MD Create>Select; Insert>Select; Ann...
Select links Create>Select; Insert>Select; Ann...
Select underlay elements Create>Select; Insert>Select; Ann...
Select pinned elements Create>Select; Insert>Select; Anm...
Select elements by face CreatesSelect; Insert>Select; Ann...
Drag elements on select... Create>Select; Insert>Select; Ann...
Type Properties Create>Properties; Medify>Prope...
Properties PP Create>Properties; View>Windo...
Ctrl+1
VP
Family Category and Par... Create>Properties: Modify>Prope...
L4
Press new keys: | qp Assign ‘ | = Remove |
| Import... | | Export... | ‘ oK | | Cancel

Keyboard shortcuts dialog

Exterior rendering from Design Integration Using Auntodesk Revit 2017
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Open, Save and Close a Revit Project

To Open Revit 2017:

Start 2> All Apps = Autodesk > Revit 2017

0-9 Life at a glance

3D Builder

3Dconnexion

Calendar

AutoCAD Nautilus Release Ca e

Autodesk : Qﬂ Edge
Cidtdy

Autodesk ReCap 2016
61 e 509°
54°

% .

- Acrobat Reader DC

Alarms & Clock

Calculator Washington,... Phone Compa...

Calendar

pEla " mmma

Camera

0| Citrix Receiver n

2 | Contact Support

- - Revit 2016

(_— Back o

e anything

How to Open a Revit Project:

Or double-click the Revit
icon from your desktop. :

(=i ALY
This may vary slightly on your computer;

see your instructor or system
administrator if you need help.

By default, Revit will
open in the Recent Files
window, which will
display thumbnails of
recent projects you
have worked on.
Clicking on the preview
will open the project.

1. Click the Open
link (see the
image to the AUTODESK
right).

FIGURE 1-3.1 Recent Files startup screen

You may click open under Pryject or on the Quick Access Toolbar.

1-26



Getting Started with Autodesk Revit 2017
L e e e

Next you will open an existing Revit project file. You will select a sample file provided online
at SDCpublications.com; see the inside front cover for more information.

2. Click the drop-down box at the top of the Oper dialog (Figure 1-3.2). Browse to your
downloaded files (provided files need to be downloaded from
SDCpublications.com).

TIP: If you cannot access the online sample files, you can substitute any Reuit file you can find. Some sample
[iles may be found here on your computer’s hard drive: C:\Program Files\ Autodesk\Revit 2017\S amples

Click here first

R Open ? x
Look in: | Sample Files vﬂ L= E‘_f b 4 EI‘_ Views -
[ ~ - Preview
MName Date modified Type
Church Building.ret 4/25/2015 10:25 AM  Autodesk Revi
Office Building Mass Study.nvt 4/25/201510:25 AM  Autodesk Revi
O’Eﬁce Building.rvt h 4/25/201510:24 AM  Autodesk Revi
£ 2>
File name: | Office Building.rvt V|
Files of type: {AJ] Supported Files (*.rvt, =.rfa, =.adsk, *.rte) e l
Worksharing
Tools - [ audit Detach from Central Create New Local Open ‘ ?ﬂ [ Cancel

FIGURE 1-3.2 Open dialog; downloaded content from SDCpublications.com

3. Select the file named Office Building.rvt and click Open.

FYT: Notuce the preview of the selected file. This will help you select the correct file before taking the time to open it.

The Office Butlding.rt file is now open and the last saved view is displayed in the drawing
window (Figure 1-3.3).
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= g ord [ & 2 signin -X @ - B *
Architecture SSRGS et Am aborate  View  Manege  Ade-lns  Modity  2r - e |

5

Maodify|
[&] Model Group ~

Select ~ Build Circulation Model Room & Area ~ Opening Datum Work Plane

Froperties x —os "

@ 3D View =

30 View: 3D View 1~ | Hg) Edit Type
Graphics 8 A
Detail Level  [Medium
Parts Visibility Show Original
Visibility/Grap... Edit...
Graphic Displ.. Edt..
Discipline  Architectural
Default Analy... None

Sun Path ]

Bxtent

fiv

Apply
Project Browser - Office Building.nt X
= 10 Views (all) ~
-~ Floor Plans

8.0, Fosting
Foundation | ”

Level 1 f
Level2 (L[5 L]
Roof

Reof Framing
Site Plan
T.0. Footing

& Ceiling Plans
Level 1

Level 2
3D Views
3D View 1 J v
< > perspectve 1P 0 B.F A o BAG E < >
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. 5 o B i PO

FIGURE 1-3.3 Sample file “Office Building.rvt”

The Application Menu lists the E::I_E:- E 1 3 -
projects and views currently A
open on your computer (Figure

1-3.4). E 2//

4. Click Application
Menu = Open (== open ’
Documents (icon)
(Figure 1-3.4).

FIGURE 1-3.4 Application Menu: Open Documents view

Notice that the Office Buzlding.ret project file is listed. Next to the project name is the name of
a view open on your computer (e.g., floor plan, elevation).

Additional views will be added to the list as you open them. Each view has the project name
as a prefix. The current view, the view you are working in, is always at the top of the list.
You can quickly toggle between opened views from this menu by clicking on them.

You can also use the Switch Windows tool on the View tab; both do essentially E

the same thing,.
Switch

Windows ~
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Opening Another Revit Project:

Revit allows you to have more than one project open at a time.
5. Click Open from the Quick Access Toolbar.
6. Per the instructions previously covered, browse the downloaded online files.
7. Select the file named Church Building.rvt and click Open (Figure 1-3.5).

T1P: If you cannot lpcate the online files, substitute one of the sample files.

!_ \ = H n',',‘t »g - f‘@ A 7@ AR ) /(HurchBul\dmgr\rtrﬂuor?lan.LEv:H ) »‘ \E’B 5 7% 2 Sgnin X @ _ o x
[ Aschitecture | Structure  Systems Insert  Annctate  Anelyze  Messing & Site  Collaborate  View  Manage  Adiins  Modify

Ri D @ g] U IF] ig B EE/ % @ O @ ) Model Text [® Room [ Area - ;}5;) %JE jw;u lﬁ B Show

Model Line Room Separator Vertical 17 Ref Plane
Modify|| Wall Door Window Component Column  Roof Ceilng Floor Curtain Curtain Mullion | Railing Ramp  Stair I ] " By Shft ° Hod | set 2
' ¥ & ¥ T System  Grid 2 " [&] Modsl Group + | (B Teg Room + [ Tag Area ~ Face I~ Dormer [ Viewer

Select ~ Build Circulation Model Room & Area ~ Opening Datum Work Plane

% ~
Froperties o

B oot - <

Floor Plan: Level T ~ Edit Type
Graphics 2 A
ViewScale  [/8=1-0"
Scale Value 1: 196

Display Model Normal
Detail Level  Coarse

Parts Visibility  Show Original
Visibility/Grap Edt..
Graphic Displ.. Edt..

Orientation _ Project North )
v

Wiail irin Picn " Floan 2wl
Broperties help Apply
Project Browser - Church Building.nt X
10, Views (all) ~
& Floor Plans
B.0. Fosting
Foundation
Level 1
Roof
Roof Framing
Site Plan :
1.0. Faoting ! |
& Ceiling Plans

Level 1
- 30 Views
£~ Elevations (Building Elevation @

East

North “ o
i > | et D% %@mE® 0 @IS < &
Click to select, TAB for altemates, CTRL adds, SHIFT unselects, v B Main Model e s A WS

FIGURE 1-3.5 Sample file “Church Building.rvt”

8. Click Open Documents from the Applicarion menu (Figure 1-3.6).

Notice that the Church Building.ret project is now

. . . = Open Documents
listed along with a view: Floor Plan: Level 1.

Try toggllng between prOjeCtS by Clicking on Oﬁ(fe CHURCH BUILDING.RVT - Floor Plan: Level 1

Building.rt — 3D View: 3D View 1. OFFICE BUILDING.RVT - 3D View: 3D View 1

FIGURE 1-3.6 Open Documents
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Close a Revit Project:
9. Select Application menu => Close; click No if Q Close

prompted to save.

This will close the cutrent project/view. If more than one view is open for a project, only
the current view will close. The project and the other opened views will not close until you
get to the last open view.

10. Repeat the previous step to close the other project file.

If you made changes and have not saved your project yet, you will be prompted to do so
before Revit closes the view. Do not save at this time. When all open project files are
closed, you find yourself back in the Recent Files screen —which is where you started.

Saving a Revit Project:

At this time we will not actually save a project.

To save a project file, simply select Save from the Quick Access Toolbar. You can -
also select Save from the Application menu or press Ctr/ + S on the keyboard.

You should get in the habit of saving often to avoid losing work due to a power outage or
program crash.

You can also save a copy of the current project by selecting Save As from the Application
Menu. Once you have used the Saze As command you are in the new project file and the file
you started in is then closed.

Closing the Revit Program:

Finally, from the Application menu select Exit Revit. This will close any open projects/views
and shut down Revit. Again you will be prompted to save, if needed, before Revit closes the
view. Do not save at this time.

; sz : @ = - m X
You can also click the "X" in the upper right corner I ,
of the Revit Application window.
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Creating a New Project

Open Autodesk Revit.

Creating a New Project File:

The steps required to set up a new Revit model project file are very simple. As mentioned
earlier, simply opening the Revit program starts you in the Recent Files window.

To manually create a new project (maybe you just finished working on a previous assignment
and want to start the next one):

1. Select Application menu = New > Project. i

FYI: You can also select the New link in the Recent Files startup screen.

After clicking New = Project you will get the New Project dialog box (Figure 1-4.1).

Mew Project x
Template file
Architectural Template e Browse...
Create new
(®) Project () Project template

cancs =

FIGURE 1-4.1 New Project dialog box

The New Project dialog box lets you specify the template file you want to use, or not use a

template at all. You can also specify whether you want to create a new project or template
file.
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2. Select the Architectural Template zemplate file. Leave Create new set to Project
(Figure 1-4.1).

3. Click OK. You now have a new unnamed/unsaved project file.

To name an unnamed project file you simply Saze. The first time an unnamed project file is
saved you will be prompted to specify the name and location for the project file.

4. Select Application menu => Save from the Menu Bar.

5. Specify 2 name and location for your new project file.
Your instructor may specify a location or folder for your files if in a classroom setting.

What is a Template File?

A template file allows you to start your project with specific content and certain settings
preset the way you like or need them.

For example, you can have the units set to Imperial or Metric. You can have the door, window
and wall families you use most loaded and eliminate other less often used content. Also, you
can have your company’s title block preloaded and even have all the sheets for a project set

up.

A custom template is a must for design firms using Revit and will prove useful to the student
as he or she becomes more proficient with the program.

Be Aware:

It will be assumed from this point forward that the reader understands how to create, open and
save project files. Please refer back to this section as needed. If you still need further assistance,
ask your mstructor for help.
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Using Zoom and Pan to View Your Drawings

Learning to Pan and Zoom in and out of a drawing is essential for accurate and efficient

drafting and visualization. We will review these commands now so you are ready to use them
with the first design exercise.

Open Revit.
You will select a sample file from the provided online files.
1. Select Open from the Quick Access Toolbar.
2. Browse to the downloaded online files.
3. Select the file named Church Building.rvt and click Open (Figure 1-5.1).

T1P: If you cannot locate the online files, substitute any of the training files that come with Revit, found at
C:\Program Files\ Autodesk\Revit 201 7\S amples.

‘ = HiG P o W e T e Church Building.rvt - Floor Plan: Level 1 » [Tpe a keyword o phase 186 & 7% 2 signin o = =] %
L" Architecture | Structure  Systems Insert  Annotate  Analyze  Massing &Site  Colleborate  View  Manage  Add-lns  Modify (5 ]

I Iy @ @ U F é l/_:/‘ @ % @ 0 @ 3 Modsl Text & Roem [ area + ~P :ﬂE 2 wall = B show

X HIB
I\ Medal Line Room Separator Lg * p Vertical 13 Ref Plane
Modify|| Wall Door Window Component Column  Roof Ceilng Floor Curtain Curtain Mullion | Railing Ramp  Stair By Shaft o P Grid | Set
- - - " T System Grid - " [&] Modsl Group + | [ Teg Room + [ Tag Area - Face I Dormer [ER Viewer

Circulation Model

Select ~ Build Room & Area ~ Opening Datum Work Plane

Froperties x

P e - <

Floor Plan: Level T~ Edit Type
Graphics 2 A
ViewScale [T/ =107

Scaie Vaive 1t 196

=@ "

Display Model  Normal
Detail Level  Coarse

Parts Visibility  Show Original
Visibility/Grap Edt..
Graphic Displ... Edit,.
Orientation Project North [

Flean il wall |

Project Browser - Church Building.nt X
= 10, Views (all) Iy
& Floor Plans

B.0. Footing

Foundation

Level 1

Roof

Roof Framing

Site Plan

1.0, Footing bs 1 gl
& CelngPans | h
Level 1 !
3D Views
&)~ Elevations (Building Elevation &
East
North

ol v
< > =10 O % GRFEP o th@d <
Click to select, TAB for alternates, CTRL adds, SHIFT unselects, 7 0 Main Modsl G s S A WS

FIGURE 1-5.1 Church Building.rvt project
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If the default view that is loaded is not Floor Plan: Level 1, double-click on Level 1 under
Views\Floor Plans in the Project Browser. Level 1 will be bold when it is the active or current

view in the drawing window.

Using Zoom and Pan Tools:

You can access the zoom tools from the Navigation Bar, or the
scroll wheel on your mouse.

The Zoom icon contains several Zoom related tools:
e The default (i.e., visible) icon is Zoom in Region, which allows
you to window an area to zoom into.
e The Zoom icon is a split button.

e Clicking the down-arrow part of the button reveals a list of
related Zoom tools.

¢ You will see the drop-down list on the next page.

Zoom In

4. Select the top portion of the Zoom icon (see image to right).

5. Drag a window over your plan view (Figure 1-5.2).

®, — 0O x

ﬁﬂo Show

Q_r;; Ref Plane
r&_ﬁ Viewer

brk Plane

Selection window: Pick
two diagonal points, that
1s, two opposite corners
to define the window.

!
q
{

FIGURE 1-5.2 Zoom In window
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You should now be zoomed in to the specified area (Figure 1-5.3).

Church Building.nt - Floor Plan:

U F@ B @ EE @ 0 @ /) Model Tt (& Room bS, EIE il B sh

Model Line Room Separator Re

Modify|| Wall Door Window Component Column  Roof Ceiling Floor Curtain Curtain Mullion | Railing Ramp Stair I iz} & By Shaft '@ 2P Grid | Set Z
i = % ki T System Grid ” * | [&] Model Group - | [ Tag Room - [ Tag Area - Face 7 Dormer [ vie
| Select ~ Build Circulation | Model Room & Area ~ Opening Datum Work Pla

B A Dwn X B o

[ Area - £ 2 Wall

T

Froperties x

E] Floor Plan -

Floor Plan: Level 1~ | H) Edit Type Il
Graphics =
ViewScale  [1/& =10

Scaie Vaiue it 198

=t

Display Model  Normal

Dersil Level  Coarse

Parts Visbility  Show Originai
Visibilty/Grap Edit..
Graphic Displ... Edit.,
Orientation Praject North

Auditorium
[T]

1594 SF
(112 People)

Wall nin Dien Clean 21 wall i L

Properties help Apply
Project Browser - Church Building.vt X
&0, Views (all) ~
& - Floor Plans

8.0, Footing

Foundation
Level 1
Roof
Roof Framing
Site Plan
1.0, Footing
& Ceiling Plans
Level 1
3D Views
£ - Elevations (Building Elevation
East )
North o !
Z > =10 Ok GRFHED o tadlis <
Click to select, TAB for altemates, CTRL adds, SHIFT unselects. &

Outdoor Plaza

o |o|o|o|o|o e

o |o|o|o|o|o|e

&0 B | vain Model WA Oy B P

FIGURE 1-5.3 Zoom In results

Zoom Out @

6. Click the down-arrow next to the zoom icon

(Figure 1-5.4). Select Previous Pan/Zoom. v Zoom in Region
Zoom Out(2x)
You should now be back where you started. Each time Zoom to Fit
you select this icon you are resorting to a previous view Zoom All to Fit 2
state. Sometimes you have to select this option multiple Zoom Sheet Size
times if you did some panning and multiple zooms. Previous Pan/Zoom .
. . Mext Pan/Zoom %
7. Zoom into a smaller area, and then Pan, i.e.,

adjusting the portion of the view seen, by FIGURE 1-5.4 Zoom Icon drop-down
holding down the scroll wheel button.

The Pan tool just changes the portion of the view you see on the screen; it does not actually
move the model.

Take a minute and try the other Zoom tools to see how they work. When finished, click
Zoom to Fit before moving on.

TIP: You can donble-click the wheel button on your mouse to Zoom Extents zn the current view.

1-35



Commercial Design Using Autodesk Revit 2017

Default 3D View

Clicking on the Defanlt 3D View icon, on the QAT, loads a 3D View. This allows you to
quickly switch to a 3D view.

8. Click on the Default 3D View icon.

YA - G-

X

9. Go to the Open Documents listing in the
Application Menn and notice the 3D Viewand  ES Open Documents
the Floor Plan view are both listed at the
bottom.

4

Church Building.rvt - 3D View: {30}

REMEMBER: You can toggle between views here. Church Building.rvt - Floor Plan: Level 1

10. Click the Esc key to close the Application menu.

ViewCube

The ViewCube gives you convenient view control over the 3D view. This technology has
been implemented in many of Autodesk’s programs to make the process seamless for the
user.

11. You should notice the ViewCube in the upper right corner of the drawing window
(Figure 1-5.5). If not, you can turn it on by clicking View = Windows = User Interface
> ViewCube.

T1P: The ViewCube only shows up in 3D views.

/— Home icon

Hovering your cursor over the [ZewCube activates it. As you n:
move about the Cube you see various areas highlight. If you
click, you will be taken to that highlighted area in the drawing
window. You can also click and drag your cursor on the Cube
to “roll” the model in an unconstrained fashion. Clicking and
dragging the mouse on the disk below the Cube allows you to
spin the model without rolling. Finally, you have a few options
in a right-click menu, and the Home icon, just above the
Cube, gets you back to where you started if things get
disoriented!

. ) ) FIGURE 1-5.5 ViewCube
12. Give the ViewCube a try, then click the Home icon
when you are done.

REMEMBER: The Home icon only shows up when your cursor is over the ViewCube.
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Navigation Wheel

Similar to the ViewCube, the Navigation Wheel aids in navigating your model. With the
Navigation Wheel you can walk through your model, going down hallways and turning into
rooms. Revit has not advanced to the point where the doors will open for you; thus, you
walk through closed doors or walls as if you were a ghost!

The Narigation Wheel is activated by clicking the upper icon on the Nazzgation Bar.
Unfortunately, it is way too early in your Revit endeavors to learn to use the Navigation Wheel.

You can try this in the chapter on creating photorealistic renderings and camera views. You
would typically use this tool in a camera view.

Figure 1-5.6 Navigation Wheel

13. Close the Church Building project without saving.

Using the Scroll Wheel on the Mouse

The scroll wheel on the mouse is a must for those using BIM software. In Revit you can Pazn
and Zoom without even clicking a zoom icon. You simply scroll the wheel to zoom and
hold the wheel button down to pan. This can be done while in another command (e.g.,
while drawing walls). Another nice feature is that the drawing zooms into the area near your
cursor, rather than zooming only at the center of the drawing window. Give this a try before
moving on. Once you get the hang of it, you will not want to use the icons. Also, double-
clicking the wheel button does a Zoo to Fit so everything is visible on the screen.

TTP: Avoid a mouse with a wheel that tilts left and right as this makes using the wheel-
button harder to use, making it not ideal for CAD/BIM users.

1-37



Commercial Design Using Autodesk Revit 2017

Using Revit’s Help System

This section of your introductory chapter will provide a quick overview of Revit's Help
System. This will allow you to study topics in more detail if you want to know how something
works beyond the introductory scope of this textbook.

1. Click the round question mark icon in the
upper-right corner of the screen.

P —— RO

You are now in Revit’s Help site (Figure 1-6.1). This is

a website which opened in your web browser. The

window can be positioned side by side with Revit, which is especially nice if you have a dual-
screen computer system. This interface requires a connection to the internet. As a website,
Autodesk has the ability to add and revise information at any time, unlike files stored on
your hard drive. This also means that the site can change quite a bit, potentially making the
tollowing overview out of date. If the site has changed, just follow along as best you can for
the next three pages.

)@\ httg//help autodesk.com/view/RYT/2017/ENU OB x| e | ‘
E AUTODESK' REVIT' 2017 | HELP Signin @) Engish
i= Q

© What's New?

© Get Staried

Welcome to Revit 2017 Learning

Browse the navigational panel on the left or simply start with the essentials below.

@ Model the Design
@ Document and Present the Design

@ Analyze the Design

@ Collaborate with Others
@ Customize Revit

@ Subscription Add-Ins
© Revit Server

© Install the Software

© Developers

© Troubleshoot

Sketch Visibility/Graphics Families More Videos
) Video Library X
Video Lit
Learn about Revit Resources
What's New Best Practices
Beginner Workflows Troubleshooting
Leaming Paths Revit Support
User Interface Product Feedback
f E in &

eative Commons Attribution-NanGi ial-ShareAlike 3 0 Unported License.

Except where otherwise noted, this work is licensed unde
Please see the Aulodesk Creative Commons FAQ for more infamation. L AUTODESK Knowledge Network

FIGURE 1-6.1 Autodesk Help site
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In the upper left you can click the magnifying glass and search the Hep System for a word or
phrase. You may also click any one of the links to learn more about the topic listed. The next
tew steps will show you how to access the Help System’s content on the Revit user interface, a
topic you have just studied.

2. On the left, click the plus symbol next to Get Started.
3. Now, click the plus symbol next to User Interface (Figure 1-6.2).
Notice the tree structure on the left. You can use this to quickly navigate the help site.
4. Finally, click directly on Ribbon.
You now see information about the Ribbon as shown in the image below. Notice additional

links are provided below on the current topic. You can use the browser’s Back and Forward
buttons to move around in the Hep System.

AUTODESK' REVIT' | HELP Dan Siine v

i= Q = Ribbon & LIKE (1)« SHARE

Vhat's /7
© What's New? The ribbon displays when you create or open a file. It provides all the tools necessary to create a project or family.

© Get Started

Get Started k

<+ Revit Fundamentals Moy Rewtt

Select + link
+ Beginner Workflows

As you resize the window, you may notice that tools in the ribbon automatically adjust their size to fit the available
space. This feature allows all buttons to be visible for most screen sizes

— User \nler‘fay
+ Ribbon Expanded panels

Application Menu An arrow next to a panel fitle indicates that you can expand the panel to display related tools and controls.

+ Essential Skills

Quick Access Toolbar ) _ _ _
— Architectire | Stfuctre | Insert | Annotste | Analyze W

Keytips j‘ H i‘j (% Radial A Spot Elevation

(%) Diarneter 4B Spot Coordinate

Aligned Linesr Angular
Froject Browser (7" Are Length 71 Spot Slope
Drawing Area I Dirmenzion . ]
+ Selecting Elements by
Status Bar By default, an expanded panel closes automatically when you click outside the panel. To keep a panel
. expanded while its ribbon tab is displayed, click the push pin icon in the bottom-left corner of the expanded
Options Bar panel
+ Properties Palette
Architecture Struct Tnsert | Annotate | Snalyze M:
Vi Control Far Aiehaee  Shuetre N sertl] Anotae |NERREE NI
f r—-‘ 1% Radial A Spat Elevation v
Search.
RN Ninpastar A% Seot Cooedinaks
Except where otherwise noted, this work js licensed under a Creative Commons N ke 3.0 Unported License !\ AUTODESK Knowledge N ik

Please see the Autodesk Creative Commons FAQ for more information

FIGURE 1-6.2 Help window; Ribbon overview

Next, you will try searching the Revit Hep System tor a specific Revit feature. This is a quick
way to find information if you have an idea of what it is you are looking for.

5. In the upper-left corner of the current Help System web page, click the magnifying
glass and then click in the Searvh textbox and enter gutter.

6. Press Enter on the keyboard.
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The search results are shown in Figure 1-6.3. Each item, in the list on the left, is a link which
will take you to information on that topic.

Jinelp-bem autodesk.comfuew/RTY. D ~ © || @ Help: Gutters <| |

m AUTODESK® REVIT | HELP Dan Stine v
= Q 1_ —= Gutters & LIKE (0) < SHARE

gutter 2 ) Q

You can add gutters to edges of roofs, soffits, and fascia. You can also add gutters to model lines.
Everywhere v

You can place gutters in 2D views, such as plan or section views, or 3D views
Search results: 10

I

Gutters
You can add gutters to edges of roofs, soffits, and
fascia

2015-01-27

Work with Guiters
In the drawing area, select the gutter. Click Modify
|Gutters tabProfile panel (Add/Remove Segments)

2015-01-27

Move a Gutter
Horizontal Move To move a single gutter segment,
select the gutter and drag it horizontally

2015-01-27 Topics in this section

Add a Gutter * Add a Gutter

Use the Gutter toal 1o add gutters to roofs, soffits, Use the Gutter tool to add gutters to roofs, soffits, model lines, and fascia

model lines, and fascia » Work with Gutters

2015-01-27 After adding a gutter, you can add and remove segments, flip its orientation, and resize the gutter.

Fascia and Gutter Type Properties * Move a Gutter

Madify type properties for fascia and gutters 1o You can change the horizontal or vertical offset of a gutter through its properties or by graphically moving
change the family’s profile, material, and more the gutter.
2015-01-27

- Parent topic: Roofs
Fascia and Gutter Instance Properties Related Information
Modify instance properties for fascia and gutters to Soffit:
change an individual element's angle, offset, and =0 "5 L4
Fascia
Except where otherwise noted, Ihis work is licensed under a Creafive Common: Al -ShareAlike 3.0 Unported License.
Please see the Autodesk Creative Comimons FAQ for more information.

{\ AUTODESK. Knowledge Network

FIGURE 1-6.3 Help search results

The Help System can be used to complement this textbook. It is a reference resource, not a
tutorial. As you are working through the tutorials in this book, you may want to use the Help
System to fill in the blanks if you are having trouble or want more information on a topic.
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Introduction to Autodesk 360

We will finish this chapter with a look at Autodesk
A360, which is “ground zero” for all of Autodesk’s
Cloud Services. It is important that the student read Autodesk 360
this information in order to follow along in the book
when specific steps related to using these cloud
services are covered. The reader does not necessarily
need to use Autodesk’s cloud services to successfully
complete this book.

The main features employed in the book are: i

e Saving your work to Autodesk A360 so you can ( A v

access the data anywhere and know that the ‘

files are in a secure, backed up location. This
teature is free to anyone, with some limitations
to be discussed later.
Here is how Autodesk describes Awtodesk A360 on their website:

e Sending your photorealistic rendering project
to the Clound to dramatically reduce the overall
processing time. This feature is free to
students and a free trial is available to
everyone else.

Autodesk

The Autodesk® A360 cloud-based framework provides tools and services to
extend design beyond the desktop. Streamline your workflows, effectively
collaborate, and quickly access and share your work anytime, from
anywhere. With virtually infinite computing power in the cloud, Autodesk 360
scales up or down to meet business needs without the infrastructure or
upfront investment required for traditional desktop software.

Before we discuss Autodesk A360 with more specificity, let’s define what the Cloud is. The
Cloud is a service, or collection of services, which exists partially or completely
online. This is different from the Internet, which mostly involves downloading static
information, in that you are creating and manipulating data. Most of this happens outside of
your laptop or desktop computer. This gives the average user access to massive amounts of
storage space, computing power and software they could not otherwise afford if they had to
actually own, install and maintain these resources in their office, school or home. In one
sense, this 1s similar to a Too/ Rental Center, in that the average person could not afford, nor
would it be cost-effective to own, a jackhammer. However, for a fraction of the cost of
ownership and maintenance, we can rent it for a few hours. In this case, everyone wins!
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Creating a Free Autodesk A360 Account

The first thing an individual needs to do in order to gain access to Awutodesk 360 1s create a
free account at https://a360.autodesk.com/ (students: see tip below); the specific steps will
be covered later in this section, so you don’t need to do this now. This account is for an
individual person, not a computer, not an installation of Revit or AutoCAD, nor does it
come from your employer or school. Each person who wishes to access Autodesk A360
services must create an account, which will give them a unique username and password.

TIP: Students should first create an account at

http:/ /www.autodesk.com/education /home. This is the same place you go
to download free Autodesk software. Be sure to use your school email
address as this is what identifies you as a qualifying student. Once you create
an account there, you can use this same user name and password to access
Autodesk A360. Following these steps will give you access to more storage
space and unlimited cloud rendering!

Generally speaking, there are three ways you can access Autodesk A360 cloud services:
e Autodesk A360 website
e Within Revit or AutoCAD; local computer
e Mobile device, smart phone or tablet

Autodesk A360 Website

When you have documents stored in the Cloxd you may access them via your web browser.
Here you can manage your files, view them without the full application (some file formats
not supported) and share them. These features use some advanced browser technology, so
you need to make sure your browser is up to date; specifically:

To view most 2D documents, use these browsers:
e Mozilla® Firefox® 10 and later
e Google Chrome™ 16 and later
e Microsoft® Internet Explorer® 8 and later

o Apple® Safari® 5.1 and later

To view both 2D and 3D documents, use these browsers:
e Mozilla® Firefox® 10 and later

e Google Chrome™ 16 and later

Important: Depending on your browser, the Adobe® Flash® Player may be required to
upload files and view video.
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Using the website, you can upload files from your computer to store in the Cloud. To do this,
you switch to the Folders and Categories section and click the Upload option (Figure 1-
7.1). Tip: If using Firefox or Chrome, you can drag and drop documents into the Upload
Documents window. This is a great way to create a secure backup of your documents.

@ | A360 DRIVE > Documens

H
ﬂ Home @ Documents 1

s,

New Folder | Upload I Actions @ Categories SortBy | Last Modified .| =

A360 Drive [ My cloud documents (D items selected)

My cloud documents

Trash

Quick Filters

Cwned by me B
Shared by me RVT

Shared with me

Shared publicly
& FroiT Othier ApDliEations [C] Revit Referance Gu.. [C] still Image Example... [7] phase testrvt
Categories v

Farmit

I gt I e IR L ... A
- Ao -

FIGURE 1-7.1 Viewing files stored in the cloud

You can share files stored in the Clond with others. Private sharing with others who have an
Autodesk A360 account is very easy. Another option is public sharing, which allows you to
send someone a link and they can access the file, even if they don’t have an A360 account.
Simply right-click on a file within Autodesk A360 to see the sharing options (Figure 1-7.2).

Share Document

Sketchy Example jpg is not currently being shared

Connection | john.doe@email.com Add E

Use Enter to add to the list.

Cancel

FIGURE 1-7.2 Sharing files stored in the cloud
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Autodesk A360 within Revit or AutoCAD; local computer

Another way in which you can access your data, stored in the cloud, is from within your
Autodesk application; for example, Revit or AutoCAD. This is typically the most convenient
as you can open, view and modify your drawings. Once logged in, you will also have access
to any Cloud Services available to you from within the application, such as rendering or Green
Building Studio.

To sign in to Autodesk A360 within your application, simply click the Sign In option in the
notification area in the upper right corner of the window. You will need to enter your
student email address and password (or personal email if you are not a student) as discussed
in the previous section. When properly logged in, you will see your username or email
address listed as shown in Figure 1-7.3 below. You will try this later in this section.

ESe=RicE X |
fus] Q;J & 'ﬁf lexample@lscedLIv ) 4 @ - —_Ox*

FIGURE 1-7.3 Example of user logged into Autodesk 360

Once you are logged in, and if Autodesk A360 is installed on your computer, you will also see
an Autodesk A360 option in the drop-down list of the Oper dialog box, as shown in Figure 1-
7.4.

B SelectFile *

Lookin: | 73 A360 Drive S i s v| @ E.} Ca x EJ‘_ Views  Tools w

Name - Last Modifi »  Preview
@ 10/23/2015
151 7H 10/23/2015
%ij oy S 10/23/2015
= [ 10/23/2015
&) 2436 10/23/2015
&) 30042 10/23/2015
E| &) 3444 10/23/2015
3 10/23/2015

FIGURE 1-7.4 Autodesk 360 accessed from the open dialog

Keep in mind that ALL files stored in Autodesk 360 are saved on the hard drive of ANY
computer you are using; this is ONLY true if you log into Autodesk 360. The files are not
easy to find manually, but a search could reveal them rather quickly. The files are NOT
deleted off of the local computer when you log out, either. This should not be a problem for
working through this book, but you will want to be careful when working with design files
from your firm or office (if you work in one).
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When you are logged into Autodesk 360 from within your application, you can also view your
tiles using Windows Explorer. Notice in the image below (Figure 1-7.5) that A360 Drive is
listed as a Farorite. When you click the A360 Drive link, your files and folders are shown to
the right. Using this view, you can more easily add folders and copy files.

<l

- -

Home Share View
* | i ooy Cut 17 Ne

] Copy path
Pin to Quick Copy Paste _ ) Move Copy Delete Rename Mew
access [7] Paste shortcut to to e falder

Clipboard Organize Mew

— S s Daniel Stine » AppData * Local + Autodesk » Autodesk Sync s Cl

sl

v 3k Quick access Mame Date modified

0 A360 Drive 117

[ Desktop

; Downloads + o
2234

& Dropbox #+ o

Google Drive o

‘-‘m ' .

FIGURE 1-7.5 Autodesk A360 Drive files accessed from windows explorer

Using Revit or AutoCAD on your computer, it is possible to work on files directly in the
cloud — kind of. You actually work on the local version of your files, which are automatically
synced with the online version anytime they change. Keep in mind this does not work for
the multi-user environment, called work-sharing, which Revit is capable of.

When A360 Desktop is installed on
your local computer system, you will
have an icon for it in the Windows 10
system tray as shown in Figure 1-7.6.
If you right-click on this icon you will
be presented with a few options such
as open the local folder, open the
website view, Sync now, pause sync
and preferences.

b A360 Desktop
Syncing..

11:11 AM
2/13/2016

~ 53 W oE E

Clicking Preferences presents the
dialog box shown in Figure 1-7.7. Here you FIGURE 1-7.6 AG0 Desktop in the system tray

can see how much space you have available,

enable automatic log-in upon system start up and what to do with linked files. You can also
torce a Sign Out to manually break the connection to the Cloud. Your local version of the files
will still be on your computer, but the Autodesk A360 links will not reveal them.
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& A360 Desktop Preferences X
Account - wodfeee - Sign Out
2.8 GB of 25.0 GB used (11.25%)

Application

[ start A360 Desktop when I log on to Windows

Linked files  When linked files are found:
® Confirm before copying
O Copy automatically

O Never copy
Version
A360 Desktop
Yersion 7.2.0. 1801

| Save | | Cancel |
FIGURE 1-7.7 A360 Desktop preferences for your computer
When using the Render in Cloud feature, you must be logged into Q ooo
Autodesk A360 within the application. This is how the Clond Service
validates your job request. You either need to be a student, have an Render Render
account associated with Autodesk Subscription, or have pre-paid for in Cloud Gallery

Autodesk Cloud credits.

On the A360 tab (Figure 1-7.8 — AutoCAD shown) you have several tools and settings

related to 4360 cloud services. One option is to back up any customization you have made
to your AutoCAD software. These settings will then follow you to each computer you work
on, as long as you are logged into Autodesk A360. You should not need to do this while
working through this book. You can also share a document; this might be an option for
turning in your assignments for class. A newer feature is Share Design View which allows

multiple people in different locations to view the same drawing.

IDEHBO&KR - -7
Home |Insert Annotste Parametric  View Manage  Output msm‘naw'(&mmml

g b @ 2@ 8 4

Share Share Open Local  Open Sync my Choose
Design View Document | Sync Folder A360 Drive | Settings Settings

Share Online Files Settings Sync s

FIGURE 1-7.8 Cloud-based tools within the AutoCAD application
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The first time you log into A360 you are
presented with a dialog box to set a default
option related to syncing data (similar to Figure
1-7.9).

Welcome, Daniel Stine

This option is to sync your customization setting S . e s e e A e A
in AutoCAD. As previously mentioned, you may
not want to dp this until you are more Uf g e g s, . s o
experienced; if you mess something up, you don’t e Rstns bl el el
want those settings following you to another e .
ey ————
computer.
o il

N

You can access these settings later by typing FIGURE 1-7.9 Initial settings dialog

Options in the Command Window. Within the
Online tab you will see these options, plus additional information (Figure 1-7.10). Notice the
amount of Cloud Storage space is listed.

A Options X
Cumert profile: <<Unnamed Profile>> F;.: Curment drawing: A1 - First Roor Plan.dwg
Fles Display Openand Save FPlotand Publish System lUser Preferences Drafting 3D Modeling  Selection Profiles  Online
Dan Stine
PutoCAD 2017 A3GD0...

Cloud Storage Usage: 3 GB of 25 GB used.
Click here for my Account Settings

To sync encrypted copies of your design files to your A360 [ Syne my settings with the cloud
account, save them to your A360 Drive sync folder. |

Keep all my settings synced

Sync selected settings only:

Choose Which Settings Are Synced...

Lok J[ Cacet |[ semy || v |

FIGURE 1-7.10 Online settings via AutoCAD options dialog

147




Commercial Design Using Autodesk Revit 2017
]

Autodesk A360 Mobile

Once you have your files stored in the Clhud via Autodesk =

A360, you will also be able to access them on your tablet or & A360 Drive

smart phone if you have one. Autodesk has a free app called “

A360 — View & Markup CAD files for both the Apple or e @

Android phones and tablets.
34x44 ®

Some of the mobile features include:
*  Open and view files stored in your Autodesk 360
account )
e 2D and 3D DWG™ and DWF™ files IR w

e Revit® and Navisworks® files
*  Use multi-touch to zoom, pan, and rotate drawings
¢ View meta data and other details about elements L —
within your drawing — 1
* Find tools that help you communicate changes with | i

your collaborators :

= 30x42 =

B 20x30 D
g

The Android app is installed via Googgle Play and the Apple o) Q
app comes from the Apple App Store

0

FIGURE 1-7.11
Viewing files on a smart phone

Setting up your Autodesk A360 account

The next few steps will walk you through the process of setting up your free online account
at Autodesk A360. These steps are not absolutely critical to completing this book, so if you
have any reservations about creating an Autodesk A360 account — don’t do it.

1. To create a free Autodesk 360 account, do one of the following:

a. If you are a student, create an account at http://students.autodesk.com.

b. If you work for a company who has their Autodesk software on
subscription, ask your Contract Administrator (this is a person in your office)
to create an account for you and send you an invitation via
http://subscription.autodesk.com.

c. Everyone else create an account at https://a360.autodesk.com

FYI: The “s” at the end of “http” in the Awutodesk 360 URL means this is a secure
website.

2. Open your application: AutoCAD or Revit.
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3. Click the Sign In option in the upper-right corner of the application window (Figure
1-7.12).

XA @ 0 - H X

| Autodesk A360

Sign in to Autodesk A360 to access online services that integrate
with your desktop software.

FIGURE 1-7.12 Signing in to Autodesk A360

It is recommended, as you work through this book, that you save all of your work in the
Clond, via Autodesk A360, so you will have a safe and secure location for your files. These
files can then be accessed from several locations via the three methods discussed here. It is
still important to maintain a separate copy of your files on a flash drive, portable hard drive
or in another Cloud-type location such as Dropbox. This will be important if your main files
ever become corrupt. You should manually back up your files to your backup location so a
corrupt file does not automatically corrupt your backup files.

T1IP: If you have a file that will not open try one of the following:

o In AutoCAD: Open AutoCAD and then, from the Application Menu, select Drawing
Utilities > Recover = Recover. Then browse to your file and open it. AutoCAD
will try and recover the drawing file. This may require some things to be deleted but
is better than losing the entire file.

e In Revit: Open Revit and then, from the Application Menu, select Open, browse to
your file, select it. Click the Audit check box, and then click Open. Revit will attempt
to repair any problems with the project database. Some elements may need to be
deleted, but this is better than losing the entire file.

Be sure to check out the Autodesk website to learn more about Autodesk A360 Desktop
and the growing number of cloud services Autodesk is offering.
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Self-Exam:

The following questions can be used as a way to check your knowledge of this lesson. The
answers can be found at the bottom of this page.

1. The View tab allows you to save your project file. (T/F)
2. You can zoom in and out using the wheel on a wheel mouse. (T/F)

3. Revitis a parametric architectural design program. (T/F)

4. A file allows you to start your project with specific content and
certain settings preset the way you like or need them.

5. Autodesk 360 allows you to save your files safely in the

Review Questions:
The following questions may be assigned by your instructor as a way to assess your
knowledge of this section. Your instructor has the answers to the review questions.

1. The Options Bar dynamically changes to show options that complement the current
operation. (T/F)

2. Revit s strictly a 2D drafting program. (T/F)

3. The Projects/Views listed in the Open Documents list allow you to see which
Projects/Views are currently open. (T/F)

4. When you use the Paz tool you are actually moving the drawing, not just changing
what part of the drawing you can see on the screen. (T/F)

5. Revit was not originally created for architecture. (T/F)

6.  The icon with the floppy disk picture ( E ) allows you to a

project file.

7. Clicking on the next to the Zoom icon will list &
additional zoom tools not currently shown in the IZew toolbar.

8. You do not see the ZewCube unless you are in a view.
9.  Creating an Autodesk 360 account is free. (T/F)

10. Synched files are deleted from your hard drive when you log out of Autodesk 360.
(T/F)

SELF-EXAM ANSWERS:
1-F,2-T,3-T,4-Template, 5 — Cloud
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Lesson 2
Quick Start: Small Office:

In this lesson you will get a down and dirty overview of the functionality of Autodesk Revit.
The very basics of creating the primary components of a floor plan will be covered: Walls,
Doors, Windows, Roof, Annotation and Dimensioning. This lesson will show you the
amazing “out-of-the-box” powerful, yet easy to use, features in Revit. It should get you very
excited about learning this software program. Future lessons will cover these features in
more detail while learning other editing tools and such along the way.

Walls, Grids and Dimensions

In this exercise you will draw the walls, starting with the exterior. Read the directions
carefully; everything you need to do is cleatly listed.

Exterior Walls:

1. Starta new project named Small Office per the following instructions:

a. Application Menu > New

9 Pl‘OieCt MNew Project *
. . Template file
b. Click Browse... (Figure 2-1.1) — -
c. Select the template file named Create new
Commercial-Default.rte. @ project LIyt

(You should be brought to the
corvect folder automatically.)

oK Cancel Help
FIGURE 2-1.1 New Project

d. Click Open.

e. With the template file just selected and Create new “Project” selected, click OK
(Figure 2-1.1).

= H G- 2-FOA @-03
Architecture | Structure  Systems  Insert  Annotate g

See Lesson 1 for more information on
creating a new project.

{IE 0

Door Window Component Column Roof

2. Select Architecture = Build 2> Wall
on the Rzbbon. (See Figure 2-1.2.)

Build

) %
s S

FIGURE 2-1.2 Wall tool
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Notice that the Ribbon, Options Bar and Properties Palette have changed to show settings related
to walls. Next you will modify those settings.

FYT: By default, the bottoms of new walls will be at the current floor level and the tops of the walls are set via the
Options Bar as shown in the next step.

Jz=Ha - & =2 0A B-2FE &
& e - A I = oo 1] >
E Ko 08 @ PP ==s- o
RIBBON el Bea- mtr A=W W g g o
Bl " e za B0 Tha2x S|P |-
Se\ectv‘PrupamesI Clipboard | Geometry ‘ Meodify I View 'Measure| Create ||
OPTIONS *Mod\'fﬂplaceWaH Height ~ Uncon ~ |9' 0" | Location Line: Finish Face: Ext | BZlChain  Offset;| 0' 0" [ Radius:
Properties x
BAR @ ‘@
Basic Wall B
Generic - 12° E@
TYPE = e —
New Walls « | g Edit Type
SELECTOR Constraints 2 A CONTEXTUAL
Location Line [Finish Face: Ex TAB
Base Constraint Level |
Base Offset 00"
Bace is Attach..
Base Edensio.. 0 0'
Top Constraint Unconnected
Unconnected .0 0"
Top Oftszmiliad . o P PP

FIGURE 2-1.3 Ribbon and Options Bar

3. Modify the Ribbon, Options Bar and Type Selector to the following (Figure 2-1.3):
a.  Type Selector: Click in this area and select Basic Wal/: Generic — 12".
b. Hejght: Change the height from 14'-0" to 9’-0".
c.  Location Line: Set this to Finish Face: Exterior.

d. Click the Rectangle icon. (This allows you to draw four walls at once [i.e., a rectangle],
rather than one wall at a time.)

You are now ready to draw the exterior walls.

4. In the Draning Window, click in the upper
left corner.

1
i
1
1
1
|
TIP: Make sure to draw within the four elevation
markers (see tmage to right). i
i o Your first a
1
1
1
1
1
1
1
1
1
1
1
1
i
1

pick here

5. Start moving the mouse down and to
the right. Click when the two temporary
on-screen listening dimensions are

approximately 100’ (East to West) and
60’ (front to back).

Drawing Window

Getting the dimensions exact is not important as they will be revised later on.
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Your drawing should look similar to Figure 2-1.4; similar in that the dimensions do not have
to be exact right now and the building’s location relative to the four elevation tags may vary
slightly.

The Temporary Dimensions are displayed until the next action is invoked by the user. While the
dimensions are displayed, you can click on the dimension text and adjust the wall
dimensions. Also, by default the Temporary Dimensions reterence the center of the wall — you
can change this by simply clicking on the grips located on each Witness Line; each click
toggles the witness line location between center, exterior face and interior face.

g

Temporary

Dimension

f Elevation Tags
[ €]
o Dimension
- Witness Line

B

FIGURE 2-1.4 Exterior walls

In the next few steps you will create grid lines and establish a relationship between the walls
and the grids such that moving a grid causes the wall to move with it.

Grids:

Grids are used to position structural columns and beams in a building. Adding a grid
involves selecting the G7id tool and then picking two points in the drawing window.

6. Click Modify on the Ribbon (to finish using the Wa// tool) orY and then
select the Architecture = Datum -> Grid. C
Grid

FYT: The same Grid tool is also found on the Structure fab.
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Next you will draw a vertical grid off
to the left of your building. Once you g

have drawn all the grids you will use a
special tool to align the grid with the
walls and lock that relationship.

7.

‘ertical

|first pick] Click down and to
the left of your building as
shown in Figure 2.1-5.

FY1: Click’ always means left-click,
unless a right-click is spectfically called

Sor. o

[second pick] Move the cursor
straight up (i.e., vertically)
making sure you see a dashed
cyan line, which indicates you
are snapped to the vertical
plane, and the angle dimension
reads 90 degrees. Just past the ‘ ‘
North edge of the building (as FIGURE 2-1.5 Drawing 2 grid
shown in Figure 2.1-5), click.

B —

You have now drawn your first grid line. Next you will quickly draw four more grid lines,
two horizontal and two vertical.

NOTE: The Grid tool will remain active until you select another tool or select Modzfy (selecting Modify allows
you to select other elements in the drawing window).

9.

10.

Draw another vertical grid approximately centered on your building. BEFORE
YOU PICK THE FIRST POINT, make sure you see a dashed cyan reference line
indicating the grid line will align with the previous grid line (you will see this before
clicking the mouse at each end of the grid line), then go ahead and pick both points
(Figure 2-1.6).

Draw the remaining grid lines shown in Figure 2-1.6. Again, do not worry about the
exact location of the grid lines, just make sure the ends align with each other.



Quick Start: Small Office

FIGURE 2-1.6 Grids added

Next you will change the two horizontal grid lines to have letters instead of numbers.

11.
12.

13.
14.

15.

16.

Align

Zoom in on the grid bubble for the upper horizontal grid line.

Click Modify and then click on the grid line to select it.

With the grid line selected, click on
the dark blue text within the bubble.

Type A and press Enter on the
keyboard (Figure 2-1.7).

Click Modify again.

Change the other horizontal grid to B.

FIGURE 2-1.7 Grid edit

Next you will use the 4/gn tool to reposition the grid lines so they “align” with the exterior
face of the adjacent walls. The steps are simple: select the A/gn tool from the Ribbom; pick
the reference line (i.e., the exterior wall face); and then you select the item to move (i.e., the

grid line). This tool works on many Revit objects!
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17. Select Modify = Modify = Align from the Ribbon.

U
1

REMINDER: Ribbon instructions are Tab = Panel = Tool

18. [Align: first pick] With the Align tool active notice the prompt on the Status Bar, select
Wall faces on the Options Bar, next to Prefer, and then select the exterior face of the
wall adjacent to grid line 1.

[C] Multiple Alignment  Prefer Wall faces - !

19. [Align: second pick] Select grid line 1. Be sure to see the next step before doing
anything else!

The grid line should now be aligned with the exterior face of the wall. Immediately after
using the .4/gn tool you have the option of “locking” that relationship; you will do that next.
The ability to lock this relationship is only available until the next tool is activated. After that
you would need to use the 4/gn tool again.

20. Click the un-locked padlock symbol to
“lock” the relationship between the grid line CP
and the wall (see Figure 2-1.8).

21. Use the steps just outlined to Align and
Lock the remaining grid lines with their
adjacent walls. Do not worry about the /C@\
location of grid line 2 (i.e., the vertical grid
in the center).

FIGURE 2-1.8 Aligh “lock”

o

Cancel
Repeat [Align]
DimenSionS: Recent Commands »
. . . L Select Previous
Next you will add dimensions to the grid lines and use them to
drive the location of the walls and grids and learn how to lock Find Referiing Views
them.
Zoom In Region
22. Select Modify and then right-click anywhere within Eenon Rt in)
the Drawing Window, click Zoom To Fit. Zoom To Fit I}
Previous Pan/Zoon
ext Pan/Zoom
Browsers L4
v Properties
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Select Annotate = Dimensions = Aligned tool. \Q/}\

Aligned

At this point you are in the Dimension tool. Notice the various controls available on the
Ribbon and Options Bar. You can set things like the dimension style (via the Element Type
Selector) and the kind of dimension (linear, angle, radius, etc.) and which portion of the wall
to Prefer (e.g., face, center, core face).

.

[P1CA GO L

e Cope - &) ‘\j AL Dl D il
Iy il =R y
X C’)_J Cut - = @ v — gry
Modify £ ) B ‘_g_’ o O =
| = B GHein - 2 & |57 O i =
Select | Properties | Clipboard | Geometry Modify
Maodify | Place Dimensions | Wall centerline ~  Pick: Individual Reference ~ | Options
Properties x
Linear Dimension Style
Linear - 3/32" Arial
New Dimensions ~ Edit Type
T gttt | Admbs ama b e e . ey — b, o

23. With the Ribbon, Options Bar and Properties Palette as shown above, which should be
the default settings, select grid line 1.

FYT: The grid line will pre-highlight before you select it, which helps make sure you select the corvect item
(e.g., the grid line versus the wall). Be careful not to select the wall.

24. Now select grid line 2 and then select grid line 3.
Your last pick point is to decide where the dimension line should be.
25. Click in the location shown in Figure 2-1.9 to position the dimension line.

T1P: Do not click near any other objects or Revit will continue the dimension string to that item.

o

T
.

D
|

|

|

FIGURE 2-1.9 Adding dimensions



Commercial Design Using Autodesk Revit 2017

Notice that while the dimension string is selected, you see an EQ symbol with a slash
through it. This symbol indicates that the individual components of the dimension string are
not equal in length. The next step will show you how easy it is to make these dimensions
equal!

26. With the dimension string selected, click the gg symbol located near the middle of
the dimension.

The grid lines are now equally spaced (Figure 2-1.10) and this relationship will be maintained
until the EQ symbol is selected again to toggle the “dimension equality” feature off.

NOTE: When dimension equality is turned off or the dimension is deleted the grid line will not move back
1o its original location; Revit does not remember where the grid was.

Typically, you would not want to click the padlock icons here because that would lock the
current dimension and make it so the grid lines could not be moved at all.

7 ¥ 7
O—-—- —--

FIGURE 2-1.10 Toggling dimension equality

"]
[ N"]

Next you will add an “overall building” dimension from grid line 1 to grid line 3. This
dimension can be used to drive the overall size of your building (all the time keeping grid
line 2 equally spaced).

27. Using the Aligned Dimension tool, add a dimension from grid line 1 to grid line 3
and then pick to position the dimension line (Figure 2-1.11).

-||' mr:-n‘ l

FIGURE 2-1.11 Overall building dimension added
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When using a dimension to drive the location of geometry, you need to select the item you
want to move and then select the dimension text to enter the new value. You cannot just
select the dimension because Revit does not know whether you want the left, right or both
grid lines to move. The only thing you can do, graphically, by selecting the dimension
directly is “lock” that dimension by clicking on the padlock symbol and then click the blue
dimension text to add a suffix if desired. Next you will adjust the overall building size.

28. Click Modify (or press the Esckey twice) to make sure you cancel or finish the
Dimension tool and that nothing is selected.

29. Select grid line 3.
30. With grid line 3 selected, click the dimension text and type 101 and then press Enter.
FYT: Notice that Revit assumes feet if you do not provide a foot or inch symbol.

31. Repeating the previous steps, add a dimension between grid lines A and B, and then
adjust the model so the dimension reads 68'-0".

® @ ®

T
nr-e
A M t
+

o

_a_,

FIGURE 2-1.12 Building size established



Commercial Design Using Autodesk Revit 2017
]

Your project should now look similar to Figure 2-1.12. You should notice that dimensions
must “touch” two or more items (the grid lines in this case). Also, because the walls were
aligned and locked to the grids, moving the grids caused the walls to move.

The last thing you will do before moving on to the interior walls is to swap out the generic
walls with a more specific wall. This would be a common situation in a design firm; a generic
wall is added as a “place holder” until the design is refined to the point where the exterior
wall system is selected.

The process for swapping a wall is very simple: select the wall and pick a different type from
the Type Selector. The next steps will do this but will also show you how to quickly select all
the exterior walls so you can change them all at once!

32. Click Modify and then hover your cursor over one of the exterior walls so it
highlights. (Do not click yet.)

33. With an excterior wall highlighted, i.e., pre-selected, take your hand off the mouse and tap
the Tab key until all four walls pre-highlight.
FYI: The Tab key cycles through the various items below your cursor. The curvent options should include one
wall, a chain of walls, and a grid line.

34. With all four walls highlighted, click to select them.

35. With all four walls selected, pick Basic Wal: Exterior — Brick on CMU from the
Type Selector on the Properties Palette.

% S e

Modify | [l - = oL 02 = 88 81 = | 4
S w@en- & (PO R
Select = ‘ Properties | Clipboard | Geometry | Meadify | 4
Meodify | Place Wall : Height ~ Uncom ~ |9' 0" | Location Line: Finish Face: Ext
Properties L
1

1
asic Wal !
:I (B:?ener‘.i.g —ﬂ1 Fan 1; 1 '

Search 2

Basic Wall

=== Exterior - Brick on CMU ’;( 2 )w

| Exterior - Brick on Mtl, Stud

Type Selector with the four
exterior walls selected in
the model.

! Exterior - CMU Insulated

:
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Detail Level:

Revit allows you to control how much
detail is shown in the walls.

36. On the View Control Bar, located
in the lower left corner of the
Drawing Window on the VView
Control Bar, set the Detail Level to
Fine.

e st g

1 Coarse
B3 Medium

= e T« B o)

As you can see in the two images below, Coarse simply shows the outline of a wall type and
Fine shows the individual components of the wall (i.e., brick, insulation, concrete block, etc.).

FIGURE 2-1.13 Detail level — coarse (left) vs. fine (right)

Now that you have the exterior walls established, the grid lines properly placed, and their
relationships locked in the project, you can now proceed with the layout of the interior

spaces.

Interior Walls:

37. With the Wall tool selected, modify the Ribbon, Options Bar and Properties Palette to the
following (also, see image on the following page):

a.  Type Selector: set to Basic Wall: Interior — 4 7/8" Partition (1-hr).

b. Height: Roof

c.  Location Line: Set this to Wall Centerline.

d. Tumn off Chain.

2-11
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Type a keyword or phras

nsl Modify | Place Wall | J

b Foo 6o -
' Il
. » A .:6 ; ‘ ‘ 3 s

[GEG -G

mvz";@A i - O'-E G bhi- =

Modify | Place Wall | Height ~ Roof ~ &' 0" Location Line: Wall Centerline | []Chain Offset:(0' 0" [ Radius:
Properties x !
Basic Wall
——— Interior - 4 7/8" Partition
(1-hr) ‘
B Lt imim_tme i s, ot P e STV e e

38. Draw a wall from the West wall (i.e., “vertical” wall on the left) to the East wall (on
the right). See Figure 2-1.14.

a. Make sure your cursor “snaps” to the wall before clicking.

b. Before clicking the second point of the wall, make sure the dashed cyan line is
visible so you know the wall will be truly horizontal.

c. The exact position of the wall is not important at this point as you will adjust it
in the next step.

d. With the temporary dimensions still active, proceed to the next step.

) ' )
! /.
o B
| -
! /
| s /
emmsg ‘ Witness line grips mentioned
/ N | in step 40
5 / N |
H ! '
1 \ |
1 ! -
| ; ‘ =
"W E ! | -
\ l’ S
¥ ’ ‘ &
\ ’
\\\\ S ,/’ i
|
|

e . L
|

FIGURE 2-1.14 Adding interior walls — North indicator added for reference only
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39. Click the witness line grips (see Figure 2-1.14) until the “clear” space of the room
is listed (see Figure 2-1.15).

40. Now click the blue text of the temporary dimension, type 22, and then press Enter
(Figure 2-1.15).

41. Click Modify to finish the current task.

EQ

™
N
16'- 3/16'

FIGURE 2-1.15 Repositioning interior wall via temporary dimensions

The clear space between the interior wall and the north wall is now 22'-0". Next you will add
additional interior walls to create equally spaced rooms in this area.

42. Using the same settings as the interior wall just added, draw five (5) vertical walls as
shown in Figure 2-1.16.

a. Make sure they are orthogonal (i.e., the dashed cyan line is visible before
picking the walls endpoint).

b. Make sure you “snap” to the perpendicular walls (at the start and endpoint of
the walls you are adding).

c. Do not worry about the exact position of the walls.

T1P: Uncheck Chain on the Options Bar.
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b g

A )

o

)

EQ

2l
I

FIGURE 2-1.16 Adding additional interior walls

In the next step you will use a dimension string to reposition the walls so they are equally
spaced. This process is similar to what you did to reposition grid line 2. However, you have
to specify which part of the wall you want to dimension to (center, face, core center, core
face).

FY1: The “core” portion of a wall system typreally consists of the structural element(s) such as the concrete block (in
your exterior walls) or the metal studs (in your interior walls).

43. Select Annotate = Dimension - Aligned tool on the Ribbon.

44. On the Options Bar, select Wall Faces.

Modify | Place Dimensions | Wallfaces  ~ Pick Individual Reference ~ Py
S

This setting will force Revit to only look for the face of a wall system. You can select either
face depending on which side of the wall you favor with your cursor. This feature lets you
confidently pick specific references without needing to continually zoom in and out all over
the floor plan.

45. Select the interior face of the West wall to start your dimension string.

The next several picks will need to reference the wall centerlines. Revit allows you to toggle
the wall position option on the fly via the Op#ons Bar.

46. Change the setting to Wall Centerlines.

2-14
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47. The next five picks will be on the five “vertical” interior walls. Make sure you see the
dashed reference line centered on the wall to let you know you are about to select
the correct reference plane.

48. Change the wall location setting back to Wall Faces and select the interior face of
the Fast wall (the wall at grid line 3).

49. Your last pick should be away from any elements to position the dimension string
somewhere within the rooms (Figure 2-1.17).

0 9 ®

EQ EQ
7 # 7

powrowraet|

18- e 1850 15756

o of of

16 - g ur 18- 8 114"

of f

FIGURE 2-1.17 Adding a dimension string

50. Click the EQ symbol to reposition the interior walls.
51. Click Modify.
The interior walls are now equally spaced (Figure 2-1.18)!

0 ® ®

EQ ' )
7 A 7

EQ EQ EQ EQ EQ EQ

FIGURE 2-1.18 Enabling dimension equality
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52.

Add a vertical “clear” dimension to indicate the depth of the rooms. Set Prefer to

Wall Faces for both ends of the dimension line. See Figure 2-1.19.

53.

Click the padlock symbol ( cf) to tell Revit this

dimension should not change (Figure 2-1.19).

54. Click Modify.

Next you will adjust the overall building dimensions and
notice how the various parametric relationships you

established cause the model to update!

— el e e s s i i s

FIGURE 2-1.20 Adjusting dimensions

56. Change the 40’-0" dimension to 110’-0".

2-16

101'- 0"
!

EQ

22

FIGURE 2-1.19
Locking dimensions

55. Click grid line 3 and change the
overall dimension from 101 to 40, by
clicking on the dimension text and then
pressing Enter.

T1P: When adjusting the building footprint via the
dimensions, you need to select the grid line, not the east
wall, becanse the dimension references the grid line.

Notice the interior walls have adjusted to
remain equal, and grid line 2 is still
centered between grids 1 and 3 (Figure 2-
1.20).
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57. Select grid line A and change the 68’-0" dimension to 38'-0".
Your model should now look similar to Figure 2-1.21. Notice the interior wall maintained its

22'-0" clear dimension because the interior wall has a dimension which is locked to the
exterior wall, and the exterior wall has an alignment which is locked to grid line A.

? 2 i

|
|
|
|
|
®t R R e —

FIGURE 2-1.21 Adjusting dimensions

|

58. Click Undo icon on the QAT to restore the 68’ dimension.

Your building should now be 110"-0" x 68'-0".
59. Save your project (Small Office.n).
TIP: You can use the Measure tool to list the distance between two points. This is helpful when you want to
quickly vergfy the clear dimension between walls. Stmply click the icon and snap to two points and Revit will

temporarily display the distance. You can also click “chain” on the Options Bar and have Revit add up the total
length of several picks.
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Doors

In this exercise you will add doors to your small office building.

1. Open Small Office.rvt created in Exercise 2-1.

Placing Doors: (286G o =72 0A 64
&:7Ar7d;itecture | Strycture_gaSystems  Inset  Anno
2. Select Architecture = Build 2 Door N @ U
tool on the Ribbon (Figure 2-2.1). Modify|  Wall Component  Column Rq’

Notice that the Ribbon, Options Bar & Properties Select >
Palette have changed to show options related to
Doors. Next you will modify those settings.

Properties X

The Type Selector indicates the door style, width e )
and height. Clicking the down arrow to the o=y PP,
right lists all the doors pre-loaded into the
current project.

FIGURE 2-2.1 Door tool

The default template project that you

PR = A - e R .
w igﬁ:{m — m"' ﬂim A fﬂﬁ:’ A;%; ‘;‘bm; = sjcarted from has severgl sizes for a
1 Sy single flush door. Notice, in Figure 2-
Iy o :
et - = 2.2, that there are two standard heights
e 4 @f @Juin - ‘Lf: & . .
Select V\Proper‘tie5| Clipboard | Geomeut=r_\,r | Modify mn t:he llSt‘ The 80" (6'_8") doors are
Modify | Place Door | 1=, Herizental -+ [Tsgs.. | | Leader | 172" the standard residential height and the
e - 84" (7'-0") doors are the standard
Single-Flush N\ commercial door height.
36" x 84 I
bearch I*’“‘ 3. Change the E/lement Type
n Single-Flush i Selector to Single-Flush: 36" x 84", and
30" 80" 1 click Tag on Placement on the
oo 0 Ribbon.
32" w84
34" 80° I
Siean 4. Move your cursor over a wall
WA (5 v 1 and position the door as shown in
g ‘ Figure 2-2.3. (Do not click yet.)

. o G i
FIGURE 2-2.2 Type selector: Doors

Notice that the swing of the door changes depending on what side of the wall your cursor is
favoring.
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Also notice Revit displays listening dimensions to
help you place the door in the correct location.

5.  Click to place the door. Revit
automatically trims the wall and adds a door @
tag.

TIP: Press the spacebar before clicking to flip the door
swing if needed.

6. While the door is still selected, click on the
change swing (control arrows) symbol to make
the door swing against the wall if it is not

16'- 114" 2'- 6"

already (Figure 2-2.4). ¥ ‘

68 -

FIGURE 2-2.3 Adding door

Clicking this grip toggles the
witness line between center,
left, and right face of the
wall.

16'- 1 144"

Change swing controls

Clicking this grip toggles the

witness line between center,

left jamb, and right jamb.

Door tag automatically added

FIGURE 2-2.4 Door just placed

Next you will reposition the door relative to the adjacent wall.
7. Click Modify to finish the Door tool.
8. Click the door, (not the door tag) you just placed, to select it.

9. Click the witness line grips so the temporary dimension references the right door
jamb and the wall face as shown in Figure 2-2.5.
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TTP: You can also click and drag the witness line grip to another
wall or line if the defanlt location was not what you are concerned

with.

10. Click on the dimension text, type 4" and press
Enter. Make sure you add the inch symbol or you
will get feet rather than inches (Figure 2-2.5).

[

FIGURE 2-2.5 Edit door location

Unfortunately, the door Families loaded in the commercial template do not have frames. So
the 4” dimension just entered provides for a 2" frame and 2" of wall. The library installed on
your hard drive, along with the Revit “web library,” do provide some doors with frames. It is
possible to create just about any door and frame combination via the Family Editor. The
Family Editor is a special mode within Autodesk Revit that allows custom parametric content
to be created, including doors with sidelights, transoms and more!

Mirroring Doors:

The Mirror command will now be used to quickly create another _ -
door opposite the adjacent perpendicular wall. DEJ D !})
k -
11. With the door selected, click the Mirror = Pick Mirror
Axis on the Contextual Tab. ’

12. On the Options Bar, click Copy. If copy was not selected,
then the door would be relocated rather than copied.

Madify | Doors | [ Copy )
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13. With the door selected and the Miror command active, hover the cursor over the
adjacent wall until the dashed reference line appears centered on the wall, keep
moving the mouse until you see this, and then click. (Figure 2-2.6)

A
‘Walls 1 Basic Wall : Interior - 4 7/8" Partition {1-he)
Reference

Dashed cyan

reference line

—

FIGURE 2-2.6 Mirroring a door

As you can see in Figure 2-2.7, the door
has been mirrored into the correct
location.

Revit does not automatically add door
tags to mirrored or copied doors. These

will be added later.
TTP: The size of the door tag is controlled by the 1
view’s scale.
FIGURE 2-2.7 Door mirrored
Copying Doors:

Now you will copy the two doors so the other rooms have access.

14. Click to select the first door (not the door tag) and then press and hold the Ctrl key.
While holding the Ctrl key, click to add the second door to the selection set.
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15. With the two doors selected, click the Copy tool.

16. On the Options Bar, select Multiple.

Modify | Doors | [¥] Constrain [_] Disjain ulﬁple 4

At this point you need to pick two points: a “copy from here” point and a “copy to there”
point. The first point does not have to be directly on the elements(s) to be copied. The next
step will demonstrate this; you will pick the midpoint of the wall adjacent to the two doors
(first pick) and then you will pick the midpoint of the wall where you want a set of doors
(second pick). With “multiple” checked, you can continue picking “second points” until you
are finished making copies (pressing Esc or Modify to end the command).

17. Pick three points:

a. First pick: midpoint/centetline of wall (see
Figure 2-2.8); ’

b.  Second pick: midpoint/centetline of wall ﬂ
shown in Figure 2-2.9;

c.  Third pick: midpoint/centetline of wall shown
in Figure 2-2.9.

18. Pick Modify to end Copy. — ZK |
—

L~ ]
The doots are now copied. FIGURE 2-2.8 Copy — first point with
midpoint symbol visible

FIGURE 2-2.9 Numbers indicate pick-points listed in step #17

You will now add two exterior doors using the same door type.
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19. Using the Door tool, add two exterior doors approximately located per Figure 2-
2.10. Match the swing and hand shown.

® @ ®

L 1.0 [
7 7+
o +

EQ ! EQ

r¥

|
FIGURE 2-2.10 Adding exterior doors

Tag All (Not Tagged):

Revit provides a command to quickly add a tag (e.g., a door tag) to any door that does not
currently have one in the current view. The tag might have to be moved or rotated once
placed, but this still saves time and the possibility of missing a door tag.

20. Select Annotate = Tag = Tag All H
Tag All

21. In the Tag Al Not Tagged dialog box, select Door Tags under Caregory and set
Orientation to Vertical. Click OK (see image on next page).
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' = = ™
Tag All Mot Tagged @

Select at least one Category and Tag or Symbol Family to annotate
non-annotated objects:

@) All objects in current view

Only selected objects in current view
[Tl indude elements from linked files

Category Loaded Tags

Door Tags

Property Lineegmnt Tags Property Li

Room Tags Room Tag

Span Direction Symbaol Span Direction T One ay Slab

Stair Landing Tags Stair Landing Tag

Stair Run Tags Stair Run Tag : Standard £
Stair Support Tags Stair Support Tag

Stair Tags Stair Tag : Standard

Structural Framing Tags Structural Framing Tag : Boxed

Wiew Titles Wiew Title

Wall Tags Wall Tag : 1/2° —=

Window Tags Window Tag =
[ Leader Leader Length: | 1/2°

Tag Crientation:

[ oK kJ | cancel || mpoy || hep

Deleting Doors:

All the doors should now be tagged in
your floor plan.

FYI: Door tags can be deleted at any time and
added again later at any time. Tags simply display
information in the element being tagged — thus, no
information about the element is being deleted; the
butlding information integrity remains intact.

Next you will learn how to delete a door when needed. This process will work for most

elements (i.e., walls, windows, text, etc.) in Revit.

22. Click Modify.

23. Click on door number 7 (the door on the left, not the door tag) and press the

Delete key on your keyboard.

As you can see, the door is deleted and the wall is automatically filled back in. Also, a door
tag can only exist by being attached to a door; therefore, the door tag was also deleted.

One last thing to observe: Revit numbers the doors in the order in which they have been
placed (regardless of level). Doors are not automatically renumbered when one is deleted.
Also, doors can be renumbered to just about anything you want.

24. Save your project (Small Office.nt).
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Windows

In this exercise you will add windows to your small office building.

1. Open Small Office.rvt created in Exercise 2-2.

Placing Windows: s
2. Select Architecture = Build 2 Window. Window

Notice that the Ribbon, Options Bar and Properties Palette have changed to show options related
to windows. Next you will modify those settings.

The Type Selector indicates the window style, width and height. Clicking the down arrow to
the right lists all the windows loaded in the current project.

3. With the Window tool active, do the following (Figure 2-3.1):

a. Change the Type Selector to Fixed: 36" x 48".

b. Verity Tag on Placement is toggled off on the Ribbon.
c. Note the Sill Height value in the Properties Palette.

| EHG-&- = . S A =-0O - = FD”. =i Small Office.rvt - Floor Plan: Level 1 il e —
i ... s s = -
Architecture  Structure  Systems  Inset  Annotate  Analyze  Massing & Site  Collaborate  View  Manage  Add-lns  Modify | Place Windaw 1
B Cope - [0 & ‘D AL D' Plg == % 08 o E [®
| B SR s g < = 5 .
| Modify | [TH Gt =0T e ony = o8Bl TT¥ load Model | T
[ W . . = 2 " 0 M —_IT S 2 . [ o Viodel ag on
T = oin + J = = amily In-place | Placement
= ¥ 4 e O I A X Family In-place | Pl
rVSe(ect ~ | Properties | Clipboard | Geometry | Modify | View | Measure | Create || Mode Tag |
Meodify | Place Window = Horizontal Tags... Leader [—] 1/2" 2
Froperties i
-
Fixed
36" x 487

New Windows ~ Edit Type

Constraints
Sill Height

1

FIGURE 2-3.1 Ribbon and Options Bar: Window tool active

4. Move your cursor over a wall and place two windows as shown in Figure 2-3.2.

Notice that the position of the window changes depending on what side of the wall your cursor
Jarors.

FYI: The window sill height is controlled by Properties Palette which you will study later in this book. For now, the
defanlt dimension was used.
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5. Adjust the temporary dimensions per the following:
a. Dimensions per Figure 2-3.2.
b. Use the witness line grip to adjust the witness line position.

REMEMBER: The selected item moves when temporary dimensions are adjusted. Pick the left window to
set the 60" dimension and the right for the 8”0 dimension.

6. Using the Copy command, in a way similar to copying the doors in the previous
exercise, copy the two windows into each office as shown in Figure 2-3.3. (Do not

worty about exact dimensions.)

7. Save your project (Small Office.nt).

@ Temporary
dimensions

» v EQ

&g Q
Ag/‘ — Flip control
@ R =
Selected
4 window
EQ EQ
i 1t

FIGURE 2-3.2 Adding windows — temporary dimensions still active

T 7 7

A 7+ +

%‘iﬁﬁ'uﬁwrﬁ T T 0

FIGURE 2-3.3 Windows added to north wall
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The windows will not adjust with the grid lines and interior walls; it is possible to add
dimensions and get this to work. If you tried to change the overall dimension from 110" to

40" again, Revit would let you know it needed to delete some windows before the change
could be made. Like doors, windows need their host to exist.

The windows can all be adjusted via the temporary dimensions. The window selected is the
largest width available in the project (based on the template file from which the project was
started), but it is not a masonry dimension. However, additional window sizes can be added
on the fly at any time. Additionally, you can create your own template file that has the doors,
windows, walls, etc. that you typically need for the kind of design work you do.

In addition to the preloaded windows, several window styles are available via the family
library loaded on your hard drive and the Autodesk Web Library (e.g., dbl-hung, casement,
etc.). It is also possible to create just about any window design in the Fawily Editor.

Object Snap Symbols:
By now you should be well aware of the snaps that Revit suggests as you move your cursor about
the drawing window.

If you hold your cursor still for a moment N
while a snap symbol is displayed, a tooltip éoo S 4
will appear on the screen. However, when &) Q,OG" L
you become familiar with the snap symbols
you can pick sooner (Figure 2-3.4).

>
L& P S
Q ~OOCJ

X  Intersection SI
The TAB key cycles through the available :
sNaps near your Cutsor. O El’ldell’lt SE
The keyboard shortcut tumns off the other A MldeIHt SM
snaps for one pick. For example, if you
type SE on the keyboard while in the Wall o Center SC
command, Revit will only look for an
endpoint for the next pick. X  Nearest SN
Finally, typing SO (snaps off) turns all L. Perpendicular  SP
snaps off for one pick.

Q Tangent ST

FIGURE 2-3.4 Snap Reference Chart
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Roof

You will now add a simple roof to your building,

1. Open Small Office.rvt created in Exercise 2-3.

The first thing you will do is take a quick look at a 3D view of your building and notice an
adjustment that needs to be made to the exterior walls.

2. Click the Default 3D View icon on the OAT. rB

The 3D icon switches you to the default 3D view in the current project. Your view should
look similar to Figure 2-4.1. Notice the exterior walls are not high enough, which is due to a
previous decision to set the wall height to 9'-0". Next you will change this, which can be
done in the plan view or the current 3D view.

FIGURE 2-4.1 3D view of small office

3. In the 3D view, hover your cursor over one of the exterior walls to pre-highlight it,
then (before clicking) press the Tab key to pre-highlight a “chain of walls” (i.e., all
the exterior walls), and then click to select them.
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Next you will access the properties of the selected walls so you can adjust the wall height. In
Revit, most any design decisions that are made can be adjusted at any time.

4. Change the following in the Properties Palette:

a. Top Constraint: Up to level: Roof

b. Top Offser: 2'-0"
c. Click Apply (Figure 2-4.2B).

FIGURE 2-4.2A Exterior wall heights adjusted

Setting the top of wall to be associated with
a Level establishes a parametric relationship
that causes the wall height to automatically
adjust if the level datum is adjusted (e.g.,
from 12'-0" to 14'-0").

Plus, the Top Offset at 2'-0" creates a 2'-0"
parapet, which will always be 2’-0” high no
matter what the roof elevation is set to.
There are instances when you would want

the height to be fixed.

‘E'J\

[ % I cope - a_ 4
Modify =T M| Sew- =8~ 7y
= Y| Gon- 2 & |43

Select = | Properties | Clipboard Geometry I f

Modify | Walls | Activate Dimensions | !

Properties T

Basic Wall
Exterior - Brick on CMU

Walls (4) « | g Edit Type
Constraints S
Location Line Finish Face: Exterior
Base Constraint Level 1
Base Offset oo

Base is Attached

Al

Base Extension Dista...i0" 0

Top Constraint
Unconnected Height

Up to level: Roof
14" 8

Top Offset
Top is Attached
Top Extension Dista,..

Room Bounding

Related to Mass

Structural |:|

Structural A

Comnalale Mmabdioal RAF

Properties help

Project Browser - Small Office.rvt

Apply

& T, Views (all)

Figure 2-4.2B Selected wall properties

All of the settings related to the selected wall show up here; these are called instance

parameters .
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Sketching a Roof: F
Now that the exterior walls are the correct height, you will now add Roof
the roof. This building will have a flat roof located at the roof level. )

; | :
5. Double-click Level 1 in the Pryject Browser to switch back to AJJ i F[Dﬁtprmt

that view. = W
7 N Roof by Extrusion
6. Click Architecture = Build - Roof (Figure 2-4.3).
@ Roof by Face
The fly-out prompts you to choose the method you want to use to
create the roof. v Roof: Soffit
7. Click Roof by Footprint. s/ S EE o

At this point you have entered Sketch Mode where the Revit model is
grayed out so the perimeter you are about to sketch stands out.

Also notice the Ribbon, Options Bar and Properties Palette have FIGURE 2-4.3 Roof tool

temporarily been replaced with Sketch options relative to the
roof (Figure 2-4.4).

8. Click Extend to Core on the Options Bar, and make sure Defines Slope is not
checked (Figure 2-4.4).

Mbd'rfy“freatekouf’l:ootprint B . 7
HE@-
X prt-d:44
- * y - » & Slope Arrow OO 4
Y ‘g . ’ N 4 @ > KE |-

Mode
] Defines slope | Overhang: | 0' 0" [A Extend to wall core

Properties X

Draw

BEasic Roof
= Insulation on Metal Deck - EPDM

FIGURE 2-4.4 Roof sketch tools

9. Select all the exterior walls:
a. Hover your cursor over one of the exterior walls to pre-highlight the wall.
b. Press Tab to select a “Chain of Walls” (i.e., all the exterior walls).

c. Click to select the exterior walls.
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At this point you should have four magenta
lines, one on each wall, which represent the
perimeter of the roof you are creating. When
sketching a roof footprint, you need to make
sure that lines do not overlap and corners are
cleaned up with the T7» command if required.
Your sketch lines require no additional edits
because of the way you added them (i.e., Pick
walls and Tab select).

Before you finish the roof sketch you need to
adjust the level on which the roof will be
created. By default, the top surface of the roof
element will be parametrically aligned with the
current level (i.e., Level 1 in this case). You will
change this to the roof level.

JedG-&- - O A
‘ ‘“ Architecture  Structure  Systems  Insert A

B

1
Modify [ ] 4
Select « | Properties | Clipboard | Geometry b
[[] Defines slope ’ Overhang: | 0" 0" i
Properties b4
Basic Roof
—

Insulation on Metal Deck - EPDM

Roofs ~ | g Edit Type
| Constraints A oA
Base Level Roof
Room Bounding

Related to Mass
Base Offset From Le... (0" 0"

Cutoff Level MNone !
Cutoff Offset o' 0"
Construction H |
Rafter Cut Plumb Cut

Fascia Depth o' 0"

4
L_“ TS - TR L U, R SN O N, R

oo G Giaanle Pt oy
FIGURE 2-4.5 Roof instance properties

10. In the Properties Palette, set Base Level to Roof (Figure 2-4.5).

Now you are ready to finish the roof and exit sketch mode.

11. Click the green check mark on the Ribbon. v

12. Click Yes to the join geometry prompt
(Figure 2-4.6).

The join geometry option will make the line work
look correct in sections. If you clicked “No,” the

wall and floor lines would just overlap each other
and look messy.
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The floor/roof overlaps the highlighted wall(s).
Would you like to join geometry and cut the
overlapping volume out of the wall(s)?

[ Yes ][ No

FIGURE 2-4.6 Join geometry prompt
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The roof is now created and, in section, will extend through the finishes to the concrete
block because “extend to core” was selected when the sketch lines were added. Also,
because you used the “Pick Walls” option on the Ribbon (which was the default), the roof
edge will move with the exterior walls.

13. To see the roof, click the Default 3D View icon.

14. To adjust the 3D view, press and hold the Shift key while pressing the wheel
button and dragging the mouse around.

FIGURE 2-4.7 Default 3D View

@j ﬁ, Show
Set

7 Ref Plane
&
& Viewer
Work Plane

15. Click the X in the upper right corer of the Draning Window to
close the current view (3D). This will close the 3D view but not
the project or the Level 1 view.

REMEMBER: Clicking the X in the upper right of the application title bar
will close Revit, but it will prompt you to save first if needed.

16. Save your project.

e ST PR
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Annotation, Room Tags & Schedules

Adding text is very simple in Revit. In this exercise you will add a title below the floor plan.
You will also place room tags.

Placing Text:
1. Open Small Office.rvt created in Exercise 2-4.

2. Make sure your current view is Level 1. The word “Level 1” will be bold under the
Floor Plans heading in your Project Browser. If Level 1 is not current, simply double-
click on the Level 1 text in the Project Browser.

3. Select Annotate = Text = Text tool on the Ribbon.

Once again, notice the Ribbon has changed to display some options related to the

active tool (Figure 2-5.1). Text

ABG [T*°

A AL

. Check  Find/
EPA %jA - 5peliing H.E[.:EEE

m Format | Took

FIGURE 2-5.1 Ribbon with Text tool active

The Type Selector indicates the text style (which determines the font style, height and more);
users can create additional text styles. From this Contextual Tab, on the Ribbon, your
alignment (i.e., Left justified, Centered or Right justified) can also be set.

4.  Set the Ribbon settings to match those shown above, and Click below the floor plan
to place the text (Figure 2-5.2).

5. Type OFFICE BUILDING - Option A, then click somewhere in the plan view to
finish the text (do not press Enter).

The text height, in the Tipe Selector, refers to the size of the text on a printed piece of paper.
For example, if you print your plan you should be able to place a ruler on the text and read
'/a" when the text is set to /4" in the Type Selector.

Text size can be a complicated process in CAD programs; Revit makes it very simple. All
you need to do is change the view scale for Level 1 and Revit automatically adjusts the text
and annotation to match that scale — so it always prints /4" tall on the paper.
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"o .ot
h

®___

69 - 0"

Text just placed — move
and rotate icons still
visible

O =

+® 2
| +QOFFICE BUILDING - Option Ae

FIGURE 2-5.2 Placing text

You will not change the scale now, but it can be
done via the View Control Bar (Figure 2-5.3). If you
want to try changing it, just make sure it is set back

to 8" = 1'-0" when done.

You should now notice that your text and even
your door and window symbols are half the size

they used to be when changing from 6" to '/4".

You should understand that this scale adjustment
will only affect the current view (i.e., Level 1). If
you switched to Level 2 (if you had one) you would
notice it is still set to 8" =1"-0". This is nice
because you may, on occasion, want one plan at a
larger scale to show more detail.
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Floor Plan: Level 1 v | BB Edit Type
Graphics 2
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Display Model Narmal

Detail Level Fine

Parts Visibility Show Original
Visibility/Graphics Q... Edit...

Graphic Display Opt... Edit...

rientation Broject North

Wall Join Display

Clean all wall joins

Biscipline

Architectural

Show Hidden Lines

By Discipline

Color Scheme Locat...

Background

Color Scheme

<none>

System Color Sche...

Edit...

Default Analysis Dis...

None

Sun Path

|

Underlav
Properties help

Project Browser - Small Office.rvt

O i (ol

Click here to see a
list of scales for
the current view.

Site Plan

T.0. Footing

- Ceiling Plans
Level 1

East
o North
- South

=) Elevations (Building Elevation)

C

Custom...
12" = 10"
6"=1-0"
=907
T2 =1-07
T =107
3= 1
172 =1
3= 1"
=
3/16" = 1'-0"

84 & ¢

Ready

FIGURE 2-5.3 Set View Scale
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Placing Room Tags:

Placing Room Tags must be preceded by placing a Room. A Room element is used to define a
space and hold information about a space (e.g., floor finish, area, department, etc.). See this
author's article in the AUGI AEC-Edge magazine for a detailed discussion on this topic
(www.AUGI.com). Like a Door Tag, a Room Tag simply lists information contained within the
element being tagged.

The Room teature searches for areas enclosed by walls; a valid area is fﬁ%
pre-highlighted before you click to create it. :
Room| Room
By default, Revit will automatically place a Roow Tag at the cursor k s el
location when you click to add the Rooz element. R
6. Select Architecture 2 Room & Area = Room. [5aiie =
7. Set the Type Selector to Room Tag: Room Tag Room Tag .
With Area and make sure Tag on placement is il LU
selected on the Ribbon. — +] 8 Edit Type
Constraints ol -
8. Click within each room in the order shown in Level . Level 1
Figu‘re 2-5.4; watch for the dashed reference line EF:;'OL;:E': le"esll
to align the tags. Base Offset 00" 3
il e : =

=] EQ EQ ]

A=Y

382 SF 382 SF 387 SF
)L
Lt

L

T
4520 5F

FIGURE 2-5.4 Placing rooms and room tags
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While the Room tool is active, the placed rooms in the model are shaded light blue so you can
see which spaces already have rooms placed. The large “X” is also part of the room. When
the Room tool is not active, you can hover the cursor over the approximate location of the
“X” until it pre-highlights, then you can click to select the room. With the Rooz object
selected you can add information or delete it via the Properties Palette.

9. Click Modify to end the current tool.

Notice the rooms are not visible and the “X” is gone. Also notice the Roo Tag selected
shows the following information stored within the Rooz object: Name, Number and Area.

FYI: The area updates antomatically when the walls move. Next you will change the room names.

10. Click on the Room Tag for room number 1 to select it.
When a Room Tag s selected the “dark blue” text is editable and the “lighter blue” text is not.
An example of text that cannot be edited would be the actual text "Sheet Number" next to
the sheet number on a sheet border.

11. Click on the room name text, type OFFICE, and then press Enter on the keyboard.

12. Change rooms 2-4 to also be named OFFICE.

13. Change the large room name to LOBBY.

14. Leave two rooms (5 and 6) as “Room” for now.

Schedules:

The template you started your project from had room and door schedules set up. So from
the first door and room you placed, these schedules started filling themselves out! You will
take a quick look at this to finish out this section.

15. In the Project Browser, click the “+” symbol next to Schedules/ Quantities to expand that
section (if required) and then double-click on Room Schedule to open that view.

The room schedule is a tabular view of the Revit model. This information is “live” and can
be changed (Figure 2-5.5).

2-36



Quick Start: Small Office

=Room Schedules

A B C 1 [ E F G H
Room MNumber Room Mame Floor Finisk Baze Finish W&l Finish eiling Finish Ceiling Heighit Cotnments

OFFICE
OFFICE
OFFICE
QFFICE
Room

Raom

LOBEY

~im ikt

FIGURE 2-5.5 Room Schedule

Next you will change the two rooms named “room,” and see that the floor plan is
automatically updated!

16. Click in the Roow Name column for room [Room Number | Room Neme |

number 5 and change the text to read

MEN’S TOILET RM. 5 EEEEE

o 3 OFFICE

17. Click in the Roow Name column for room i SFEICE
number 6 and change the text to read : MENS TOLET B
WOMEN?’S TOILET RM. 5 WWOMENS TOILE

7 LOBBY

18. Click the lower “X” in the upper right of the -~
drawing window to close the room schedule
view.

P B Bl

19. Switch to Level 7 (if S maE———aa————— == N
required) and zoom in =

on rooms 5 and 6 (Figure
2-5.6).

EQ EQ

Notice that the room names have

. WOMEN'S TOILET
been updated because the two views

(ﬂ | d schedul ) list MEN'S TOILET RM. RM.
oor plan and schedule) are listing
information from the same
o - . 387 SF 387 SF
parameter value” in the project
database.
~ N[~

= 7= |

FIGURE 2-5.6 Room names updated

20. Open and Close the door schedule to view its current status.

21. Save your project.
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Printing

The last thing you need to know to round off your basic knowledge of Revit is how to print
the current view.

Printing the current view:
1. In Lere/ 1 view, right-click anywhere and select Zoom to Fit.
2. Select Application Menu = Print.

3. Adjust your settings to match those shown in Figure 2-6.1.

e Select a printer from the list that you have access to.
e Set Print Range to Visible portion of current window.

Print ? X
Printer
Name: HP Designjet Z3200 44in Class Driver v Properties...
Status: Ready
Type: HP Designjet Z3200 44in Class Driver
Where: LPT1:
[JPrint to file
Comment:
File

Combine multip

Print Range Options
(® Current window Number of copies: L :
(O visible portion of current window [JReverse print order @l @
(O Selected views/sheets R .
Settings

Default
Setup...
Printing Tips Preview El Close Help
FIGURE 2-6.1 Print dialog

4. Click on the Setup button to adjust additional print settings.
5. Adjust your settings to match those shown in Figure 2-6.2.

o Set Zoom to: Fit to page
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Print Setup ? X
Printer: HP Designjet 3200 44in Class Driver
Name: \Defadt 2| Save
i : =} [Oncntation SaveAs.. |
Size: |Letter v . OPortrait e —
- Revert

Source: | <default tray> v ® Landscape -
P; Placement Hidden Line Views r 1

i [ Delete |
(® Center Remove Lines Using:
Qoffsetfrom o Margin v (@) Vector Processing

corner:
0.0000%| =x | 0.0000"| =y OpRaster Processing
Zoom Appearance
(@Fit to page Raster qualy:
[High v|
O zoom: Colre:
Color v "

Options

[ view links in blue (Color prints only) [MHide scope boxes

[AHide reffwork planes [Atide crop boundaries

[[JHide unreferenced view tags [CJReplace halftone with thin lines

[JRegion edges mask coincident lines

[ o ] cencel |

FIGURE 2-6.2 Print Setup dialog

6. Click OK to close the Print Setyp dialog and return to Print.

7. Click the Preview button in the lower left corner. This will save paper and time by
verifying the drawing will be correctly positioned on the page (Figure 2-6.3).

8. Click the Print button at the top of the preview window.
9. Click OK to print to the selected printer.

FYT: Notice you do not have the option to set the scale (i.e., Vs” = 1"-0"). If you recall from onr previous exercise,
the scale is set in the properties for each view. If you want a quick half-scale print you can change the soom factor
to 50%. You conld also select “Fit to page” to get the largest image possible but not to scale.

REcHG: S Al - oor i Lo 1 P TR R T SoD| o x
| pin.—| [P [P Pee | TR | oon i | (2041 | Qo |
= =
? E ?
1 = e 1
i i 1
- e o == = = E—r— —
amee emee | oomee | [ RS i e
| A I
i
m:‘j ‘
. |
@+ -] -
| OFFICE BUILDING - Option A |
ety T AW EN O T

FIGURE 2-6.3 Print Preview
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Printer versus Plotter?
Revit can print to any printer or plotter installed on your computer.

A Printer 1s an output device that uses smaller paper (e.g., 8/2"x11" or 11"x17"). A Plotter is
an output device that uses larger paper; plotters typically have one or more rolls of paper

ranging in size from 18" wide to 36" wide. A roll feed plotter has a built-in cutter that can —
for example — cut paper from a 36" wide roll to make a 24"x36" sheet.

Plotter with three paper rolls

Color printer / copier
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Self-Exam:

The following questions can be used as a way to check your knowledge of this lesson. The
answers can be found at the bottom of this page.

1.

2.

The Measure tool is used to dimension drawings. (T/F)
Revit will automatically trim the wall lines when you place a door. (T/F)

Snap will help you to draw faster and more accurately. (T/F)

A 6'-8" door is a standard door height in construction.

While using the wall tool, the height can be quickly adjusted on the

Bar.

Review Questions:
The following questions may be assigned by your instructor as a way to assess your
knowledge of this section. Your instructor has the answers to the review questions.

1.

The View Scale tor a view 1s set by clicking the scale listed on the 17ew Control Bar.

(T/E)
Dimensions are placed with only two clicks of the mouse. (T/F)
The relative size of text in a drawing is controlled by the 1View Scale. (T/F)

You can quickly switch to a different view by double-clicking on that view’s label in
the Project Browser. (T /F)

You cannot select which side of the wall a window is offset to. (T/F)
The key cycles through the available snaps near your cursor.

The tool can be used to list the distance between two walls
without drawing a dimension.

While in the Door tool you can change the door style and size via the

within the Properties Palette.

SELF-EXAM ANSWERS:
1-F,2-T,3-T,4 - Residential, 5 — Options
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Notes:
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Lesson 3
FLOOR PLAN (First Floor):

In this lesson you will draw the first floor plan of an office building. The office building will
be further developed in subsequent chapters. It is recommended that you spend adequate
time on this lesson as later lessons build on this one.

Project Overview

A program statement is created in the pre-design phase of a project. Working with the client
(or user group), the architect gathers as much information as possible about the project
before starting to design.

The information gathered includes:
e Rooms: What rooms are required?
¢ Size: How big do the rooms need to be? (E.g., toilets for a convention center are
much bigger than for a dentist’s office.)

e Adjacencies: This room needs to be next to that room. (E.g., the public toilets need to
be accessible from the public lobby.)

With the project statement in hand, the architect can begin the design process. Although
modifications may (and will) need to be made to the program statement, it is used as a goal
to meet the client’s needs.

You will not have a program statement, per se, with this project. However, the same
information will be provided via step-by-step instructions in this book.

Project Overview:

You will model a three-story office building located in a rural setting. Just to the North of
the building site is 2 medium-sized lake. For the sake of simplicity, the property is virtually
flat.

The main entry and parking is
from the south side of the
building. You enter the building
into a three-story atrium. Levels 2
and 3 have guard railings that look
down into Level 1 in the atrium.
The atrium is enclosed on three
sides by full height curtain walls
(glass walls). See the image on the
front cover.
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This building is not meant to meet any particular building code. It is strictly a tool to learn
how to use Revit. Having said that, however, there are several general comments as to how
codes may impact a particular part of the design.

The floor plans are mostly open office areas with a few smaller rooms for toilets, private
offices, work and break rooms, etc. These areas have several “punched” window openings
on the exterior walls (punched as opposed to ribbon windows).

e [ T_\
rl Lt | lbﬁrmk( {FJ\K.
o —
bWevk
~lap Mg
of b | — V4
?\ﬂ Cork ) oy E
MY - l
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FIGURE 3-1.1 Level 1 floor plan sketch
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FIGURE 3-1.2 South elevation sketch



FLOOR PLAN (First Floor)

Exterior Walls

You will begin the first floor plan by drawing the exterior walls. Like many projects, early on
you might not be certain what the exterior walls are going to be. So, we will start out using
the generic wall styles. Then we will change them to a custom wall style (that you will create)
once we have decided what the wall construction is.

Mew Project
Adjust Wall Settings: e
Architectural Template ~ Browse...
1. Starta new project using the Architectural .
Template. Warning: Be sure to sglect the @ progect o
correct template as this is the basis for the
remainder of the book. Cancel Help

The previous chapter started with a more complete template. This chapter starts from the
default template so you have the opportunity to learn how to create things such as the room
finish schedule so you better understand how Revit works.

2. Select the Wall tool from the Ribbon and then make the following changes to the wall
options (Figure 3-2.1):
o Wall style: Basic Wall: Generic — 12"

e Heght: Unconnected
o Height: 36' 0"
o [ocation Line: Finish Face: Exterior
e  Chain: Checked
B EELEEEEEE 220 Al @S E Project] - Floor Plan: Level 1 = .
Architecture  Structure  Systems  Insert  Annotate  Analyze  Massing & Site  Collaborate  View  Manage  Add-Ins  Modify | Place Wall
| T Cope ~ O A pl g ojm 1 v — BEOEE
B - i N s A e = o860 -
| oo Glar- =& ¢ o . BREl B | ST IS AR 4
Modify < § s O3 O o \/* . »
! = T Y| Gen - 2K | D i = x L :
Select = | Properties | Clipboard | Geometry | Modify | View |Measure | Create | Draw |
Meadify | Place Wall Height ~ Uncort v |36' 0" Location Line: Finish Face: Ext ~ | [ Chain  Offset:| 0' 0" [ Radius:
Properties x b
Basic Wall }
:I Generic - 12° b1 @ 3
New Walls | H Edit Type |
Constraints 2 A i
T e T : S PP R S S S S T W s

FIGURE 3-2.1 Ribbon, Options Bar and Type Selector: Wall tool active
Draw the Exterior Walls:

3. Draw the walls shown in Figure 3-2.2. Make sure your dimensions are correct. Use
the Measure tool to verify your dimensions. Do not add the dimensions.

NOTE: If you draw in a clockwise fashion, your walls will have the exterior side of the wall correctly
positioned. You can also use the spacebar to toggle which side the exterior face is on.
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g - 4" 140’ - 0"
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84" - 0" 32 -0 54 .Q"

FIGURE 3-2.2 Exterior walls

Create a Custom Wall Style:

Revit provides several predefined wall styles, from metal studs with gypsum board to
concrete block and brick cavity walls. However, you will occasionally need a wall style that
has not yet been predefined by Revit. You will study this feature next.

First, you will take a quick look ata
more complex wall type that Revit

provides so you can see how they are te i ? ‘I:I & il [P|1
Modify | [THI Al %, T =3
set up. .l o G- Z& (PO i3
Select '| Properties | Clipboard I Geometry ’ Modify i
4. Wltl'l the Wa// tOOl SeleCted, Modify | Place Wall | Height ~ Unconr ~ | 36" 0" | Location Line
. . TOperties =
pick the wall type Basic Wall: il i
. . L
-_— Basic Wall

Exterior — Brick on CMU | - §
from the Type Selector drop- {
down list. (See image at right.) Search o ]
Basic Wall ‘ 1
. : [— i
5. Click the Edit Type button on ! Exterior - Brick and CMU on MTL Stud 4’
the Properties Palette (Fig. 3- — !
5 3) === Exterior - Brickon CMU - I} i
‘i! Exterior - Brick on Mtl. Stud i
6. You should be in the Tipe 1!
Properties dialog box. Click the |Evtefior~CHI e iaked {
Edit button next to the Structure . Eh‘ll

. + Exterior - CMU on Mtl, Stud
parameter (Figure 3-2.4). - !

| Exterior - EIFS on Mt. Stud

Foundation - 12" Concrete
g B i et e g ) e B il
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Properties

Basic Wall
Exterior - Brick on CMU

bl Type Properties X
Family: [System Famiy: Basic wal ~] Load...
i Type: [Excterior -Brick on CMU v] | Dwiate.. |

FIGURE 3-2.3 Properties Palette

New Walls ~ Edit Type
= Type Parameters
Constraints P
Location Line Finish Face: Exterior Pammeter Yplue H -
Base Constraint Level 1 Construction - ’:a
Base Offset 00" Structure Edit... ]
Base is Attached Wrapping at Inserts Do not wrap w
Wrapping at Ends None

Baze Extenszion Distance o o Width IS ET70

Top Constraint Unconnected Function Exterior
Unconnected Height 36" 0" Graphics ]
Top Offset 0 0" Coarse Scale Fill Pattern

Top is Attached Coarse Scale Fill Color M Black |
Top Extension Distance 0 0" Materials and Finishes 2
Rooin Bounding Structural Material Concrete Masonry Units
Related to Mass Analytical Properties . G

""" Heat Transfer Coefficient (U) 0 3 BTU/ (hft™"F)

prichig| 2 Thermal Resistance (R) 316378 (ht BB TU
Stuctural Thermal mass 38,646 BTU/F

Enable Analytical Model Abzorptance 0.700000

Structural Usage Mon-bearing Roughness 3

Dimensions Identity Data A v
Area Fisis ek

| Velume
Properties help Apply | << Preview | | oK | | Cancel | Apply

FIGURE 3-2.4 Type Properties

7. Finally, you are in the Edit Assembly dialog box. This is where you can modify existing
wall types or create new ones. Click <<Preview to display a preview of the selected

wall type (Figure 3-2.5).

Edit Assembly X
Family: Basic Wall
Type: Exterior - Brick on CMU
Total thickness: T 712 Sample Height:
X Resistance (R): 31.6278 (h-ft2:°F)BTU
EJ‘ Thermal Mass: 28,6462 BTU/F
Layers
= EXTERIOR SIDE
D
Function Material Thickness 5;;";::;:" ad
U Firich 1 [4]
2 | Thermal/Air Layer [2 Air 0 3
3 | Thermal/Air Layer [3Rigid insulation 0 3"
4 [Membrane Layer  :Damp-proefing 0 0"
5 |Core Boundary Layers Above Wrap :0" 0"
........... 6 |Structure [1] Concrete Masonry :0' 75/8"
vvvvvvvvv 7 |Core Boundary Layers Below Wrap (0" 0"
8 [Substrate [2] Metal Furring 0 15/8"
9 [Finish 2 [5] Gypsum Wall Boar :0' 05/8"
v
INTERIOR SIDE
Insert Delete Up Dawn
Default Wrapping
At Inserts: At Ends:
Do not wrap ~ None ~

@

View: Floor Plan: Madify typ v

FIGURE 3-2.5 Edit Assembly

Modify Vertical chure (Section Preview only)

Madi Merge Regions Sweeps

Assig Split Region Reveals

Preview >> Cancel Help
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Here, the Edit Assembly dialog box allows you to change the composition of an existing wall
or to create a new wall.

Things to notice in the Edit Assembly dialog box (Figure 3-2.5):
. The exterior side is labeled at the top and interior side at the bottom.

«  You will see horizontal rows (i.e., Core Boundary) identifying the core material. The
core material can be used to place walls and dimension walls. For example, the Wa//
tool will let you draw a wall with the interior or exterior core face as the reference
line. On an interior wall you would typically dimension to the face of CMU rather
than to the finished face of gypsum board. This is to work out coursing and give the
contractor the information needed for the part of the wall he will build first.

e Fach row is called a layer. By clicking on a layer and picking the Up or Down
buttons, you can reposition materials, or layer, within the wall assembly.

8. Click Cancel in each open dialog box to close them.

9. Set the wall style back to Basic Wall: Generic — 12" in the Type Selector.
10. Click the Edit Type button again on the Properties Palette.

11. Click Duplicate.

12. Enter Brick & CMU cavity wall for the new wall type name, and then click OK
(Figure 3-2.6).

Mame 4

Mame: | Brick & CMU cavity wall |

FIGURE 3-2.6 New wall type name

13. Click the Edit button next to the Stzucture parameter.
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Using the Insert button and the Up and Down buttons, add the /yers to your new wall style
as shown below in Figure 3-2.7.

Function Material Thickness

Finish 1 [4] Brick, Common 4"
Thermal/Air Layer [3] Air 2"
Thermal/Air Layer [3] Rigid insulation e
Membrane Layer Damp-proofing 0"

Core Boundary Layers above wrap 0”

Structure [1] Concrete Masonry Units 8"

Core Boundary Layers below wrap 07

Substrate [2] Metal — Furring 21/2"
Finish 2 [5] Gypsum Wall Board 5/8"

FIGURE 3-2.7 New wall layers

Masonry is typically drawn nominally in plans and smaller scaled details. This helps to figure
out coursing for both drawing and dimensioning. For example, 8" concrete block is actually
74"

Also, notice that the CMU, Rigid Insulation, Air Space and Brick add up to 16" in thickness.

This portion of the wall would sit on a 16” concrete block (CMU) foundation wall directly
below.

14. Your dialog should look like Figure 3-2.8. Click OK to close all dialog boxes.

Edit Assembly X

Family: Basic Wall

Type: Brick CMU cavity wall

Total thickness: 1 71f8" Sample Height: 20' 07
Resistance (R): 21,8824 (h-ft2-°F)/BTU

Thermal Mass: 34,0106 BTU/*F

Layers
EXTERICR SIDE

Structural
Material

Function Material Thickness | Wraps

Brick, Common
Thermal/Air Layer [3 } Air 02
Thermal/Air Layer [3:Rigid insulation 02
Mermbrane Layer Damp-proofing o o
Core Boundary Layers Above Wrap 0° 0"
Structure [1] Concrete Masonr 0" 8
Core Boundary :Layers Below Wrap 0° 0"

Substrate [2] iMetal Furring o 212"
Finish 2 [3] {Gypsum Wall Boa (0" 05/8"

RIKR]

B[ o] o] & w] el =

INTERIOR SIDE

Insert Delete Up Down

Default Wrapping
At Inserts: At Ends:
Do not wrap e None ~

Modify Vertical Structure (Section Preview only)

v Modify Merge

< >

Assign Layers Spiit Region Reveals

2} View: [Floor Plan: Modfy ty v| | Preview >> | [ox | cand || hep

FIGURE 3-2.8 Edit Assembly for new wall type
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The next step 1s to change the wall type for the walls previously drawn.

15. Select the Modify button on the Ribbon; this allows you to select elements in your
drawing.

16. Zoom out so you can see the entire plan. Dragging your mouse from one corner to
the other, make a window over the plan to select all the walls.

17. With the walls selected, pick Basic Wall: Brick & CMU cavity wall from the Type
Selector drop down.

TIP: If, after selecting all the walls, the Type Selector is not active and does not show any wall types, you probably
have some other elements selected such as texct or dimensions. Try to find those elements and delete them (except the
elevation tags). You can also click on the Filter button (located on the Ribbon when objects are selected) and
uncheck the types of elements to exclude from the current selection.

You should notice the wall thickness change, but the ' -
wall cavity lines and hatch are not showing yet. This is : :
controlled by the Detail Level option for each view. e r
L= Medium ‘

18. Click on Detail Level icon in the lower-left E o 1
corner of the Drawing Window, on the View 1E" =10 %@ L L A

Control Bar.
Detail Level; Set to Medium

19. Select Medium.

You should now see the brick and CMU thicknesses with hatching. If you did not pay
attention when drawing the walls originally, some of your walls may show the brick to the
inside of the building.

20. Select Modify (or press Esc); select a wall. You will see a symbol appear that allows
you to flip the wall orientation by clicking on that symbol (Figure 3-2.9).

Click this symbol to flip

wall orientation

17'-47/8"

FIGURE 3-2.9 Selected Wall; notice some walls have the brick on the interior
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L

21. Whether you need to adjust walls or not, click on the flip symbol to experiment with
its operation.

T1P: The Flip symbol is always on the exterior side (or what Revit thinks is the exterior side) of the wall.

22. If some walls do need to be adjusted so the brick is to the exterior, do it now. You
will probably have to select the wall(s) and use the Moze tool to reposition the walls
to match the required dimensions.

TIP: If you set the “location line,” via the Properties Palette, to "Wall Centerline," the wall will not move
and mess up the overall dimensions when flipping it. You will want to set the “location line” back to Finish

Face: Excterior when done.

23. Save your Project as ex3-2.rvt.

«3s
TIP: You can use the MOVE tool Mave on the Ribbon (when a wall is selected) to accurately move walls.

Follow these steps to move an object:
o Select the wall
o Click the Move too/
o Pick any point on the wall
o Start your cursor in the desired direction (don’t click)
o Start typing the distance you want to move the wall and press Enter.

Finally, you will change the three walls at the atrium to be curtain walls (full glass). This will
let lots of light into the atrium and better identify the main entry of the building.

24. Drag a selection window (from left to right) to select the three walls around the
atrium, or hold the Ctrl key on the keyboard and select them.

25. With the walls selected, select Curtain Wall: Curtain Wall 1 from the Type Selector
drop-down.

Your atrium is now surrounded by curtain walls (Figure 3-2.10). In a later lesson we will add
horizontal and vertical mullions to the curtain wall.

You can see your progress nicely with a 3D view. Click the 3D View button on
the OAT. Notice that Revit shows the curtain wall as transparent because it Nyt
knows the curtain wall is glass. The other walls are shaded on the exterior side

due to the brick pattern that is applied.

26. Save your project as ex3-2.rvt.

3-9
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Revit automatically sets the hatch intensity and line weights.

.
——

o e s
b

vavavav

e |

A A A A A AT A A AT

Hﬁ

I

.
|
tl

]
|

A A A AT AT AT AT A

FIGURE 3-2.10 Completed exercise

|

FIGURE 3-2.11 Completed exercise
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Interior Walls

In this lesson you will draw the interior walls for the first floor.

Adjust Wall Settings:

1. Select Architecture = Build = Wall from the Ribbon.

2. Make the following changes to the wall options on the Ribbon, Options Bar and Type
Selector (Figure 3-2.1):

e Wall style: Bagic Wal: Interior — 4 7/8" partition (1-hr)
e Hejghr: Level 2
o Location Line: Wall Centerline

Draw the Interior Walls:

3. Draw a “vertical” wall approximately as shown in Figure 3-3.1. You will adjust its
exact position in step #4.

Step #4 (second click): pick

left side of this wall \

Step #4 (first click): pick the

edge of this wall \

FIGURE 3-3.1 First interior wall

4. Select Modify = Modify = Align tool to align it with the edge
of the exterior wall in the atrium (Figure 3-3.1). When you are
done, the wall should look like Figure 3-3.2.

DEI
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5. Create the same wall for the West side of the atrium
repeating the above steps.

Modify an Existing Wall Type:

Next you will add some additional interior walls. You will be
drawing 8" CMU walls. Revit does have an 8" Masonry wall type
available in the default template file that you started your project
from. However, the thickness for this wall type is 754", which is the
actual size of a block. Floor plans are usually drawn nominally (i.e.,
8") not actual (7%%"). This is done so you can figure out coursing so
minimal cutting is required. Therefore, rather than creating a new
wall type you can simply modify the existing wall type.

Note: some may disagree with this approach. However, these
changes should still be made to this project so you learn more about
how walls work and so all the tasks in this book work as expected
or intended.

6. Select the wall type Basic Wall: Generic — 8" Masonry.

FIGURE 3-3.2

7. Select the Edit Type button on the Properties Palette to view the wall’s Type Parameters,

and then click Edit next to the Stucture parameter.

8. Change the masonry thickness from 7%s" to 8" in the Edit Assembly dialog box, and
then select OK to close each dialog (do not close the Properties Palette).

Occasionally Revit will not list dimensions, relative to the walls you want to draw new walls
from, while in the create wall mode. One way to deal with this is to draw temporary Detai/
Lines to use as a reference. After using the temporary line as a reference you can delete it.

9. Select Annotate = Detail 2 Detail Line from fw‘t e

the Ribbon; the line type does not really matter, but

Analyze  Massing & Site

AP Spot Elew Detail Line £ R
select a continuous one via the Type Selector. ey . f Region +  [R]D

=1 Spot Slope

10. Draw the “vertical” line shown in Figure 3-3.3; be

rn

Cormponent - a Ing

Detail

sure to snap to the Midpoint of the atrium wall as
your first point.

Next you will draw an elevator shaft, centered on the atrium and 35’-0” back (thus the temp.

line).

The inside dimensions of the elevator are 7'-4" x 6’-10". Because you know the inside
dimension you will want to adjust the location line to match the known info.

11.  Use the Wal/tool to draw Basic Wall: Generic — 8" Masonry.
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12.

13.

14.

15.

Set the Location Line to Finish Face: Interior.

Draw the elevator shaft.
Make sure the location
line is to the inside so your
shaft is the correct
dimension. Draw the shaft
anywhere in the Draning
Windon, you will adjust the
exact position next.

FYI: The inside dimensions are

listed above.

Select the 4 walls that
represent the elevator
shaft, and then pick the
Move tool.

o

a5
I

First pick, using the

midpoint snap

+ 16 -0 ; 18- 07 +
I I = |
FIGURE 3-3.3

Temp. Detail Line

T1P: Concrete blocks come in various widths, and most are 16" long and 8" high. When drawing plans
there is a simple rule to keep in mind to make sure you are designing walls to conrsing. This applies to wall
lengths and openings within CMU walls.

Dimension rules for CMU coursing in floor plans:
¢ 0" ore8” where e is any even number (e.g., 60" or 24"-8")
e 04" where o is any odd number (e.g., 5"4")

Snap to the Mzdpoint of the shaft as your first point, and then snap to the Middle

Endpoint of your temporary detail line (Figure 3-3.4). You should zoom in to verify
your snaps. Do not draw the dimensions; they are for reference only.

3-13
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The elevator shaft is now perfectly centered in the

atrium and exactly 35'-0" back from the South 714
curtain wall. , Y
=)
16. At this point you can delete the temporary % e
line. Select the line and then right-click and ©
select delete or press the Delete key on the _
keyboard. /,’
//
. First pick, using the

midpoint snap

/
/
¥
‘\ Second pick, snapping to

the middle of the line’s end

FIGURE 3-3.4 Move elevator shaft into place

FY1: When a wall is selected, you can see that wall’s properties via the Properties Palette (Type “PP” to open the
Palette if it is not visible). Click one of the elevator shaft walls and vertfy that it is 360" tall.

Modify an Existing Wall:

Next we want to change the portion of wall between the building and the Fast and West
stair shafts. To do this you will need to split the current wall, trim the corners and then draw

an 8" masonry wall.

17. Zoom in on the West stair shaft and select the Split Element tool CE:I
(Modify tab on the Ribbon).

18. Pick somewhere in the middle of the wall (Figure 3-3.5).

19. Select Modify = Modify = Trim to trim the corners so the exterior wall only
occurs at exterior conditions (Figure 3-3.6).

TIP: Select the portion of wall you wish to retain.

3-14
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Additional Custom Wall Types:

We decide that the stair shafts are mostly utilitarian and do not require gypsum board on the
walls. In the next steps you will create a new exterior wall type just like the one previously
created less the gypsum board and metal studs. Also, you will create a custom wall type to
close the open side we created in the previous steps. This wall type will have gypsum board
and metal studs on one side.

20. Using wall type Basic Wall: Brick &> CMU cavity wall as a starting point, create a new
wall type named Brick & CMU cavity wall (no GWB). Remove the gypsum board
and metal studs and save the new wall type. (Remember to click Duplicate.)

21. Change the three exterior walls around the west stair shaft to the new wall type
created in the previous step.
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22. Using wall type Basic Wall: Brick & CMU cauity wall as a starting point, create a new

wall type named 8" Masonry with GWB 1S. Remove the brick, air space, rigid
insulation and membrane layer and save the new wall type (Figure 3-3.7).

FYI: It will be useful to come up with a standard naming system for your custom wall types. If the names
get 100 long they are hard to read. The example above has:

* GWB = Gypsum Wall Board (and would imply studs)

* 18 = finish only occurs on one side of the wall.

Function Material Thickness
n/a n/a n/a
Core Boundary Layers above wrap 0”
Structure [1] Concrete Masonry Units 8"
Core Boundary Layers below wrap 07
Substrate [2] Metal — Furring Dt
Finish 2 [3] Gypsum Wall Board 5"

FIGURE 3-3.7 New wall layers

23. Draw a wall so the gypsum finish continues on the
office side, using the .AZgn tool if necessary (Figure 3- H
3.8).

Use the Measure tool to mafke sure the statr shaft is the correct >

sige; don’t draw the dimensions.

Next you will use the Mzrwr tool to update the east stair, but
tirst you will draw a Reference Plane to use as the Axis of
Reflection (more on this later while using the Mirror tool).

19 - 4"

24. Select Architecture 2 Work Plane = Ref Plane
from the Ribbon.

25. Draw a Reference Plane snapped to the vertical, a
centered on the South atrium wall (See Figure 3-3.9).

26. Erase the four walls of the East stair shaft; this will N
include the main east wall of the office building H

(Figure 3-3.9).

27. Select the six walls at the West stair (Figure 3-3.9). FIGURE 3-3.8 Revised west stair

TIP: Make sure the count is corvect on the Status Bar. ?:6
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28. Select the Mirror - Draw Axis tool (on the Rzbbon) and then select the D
Reference Plane (Figure 3-3.9).

Pick the
Reference Plane

as the axis of \

reflection

FIGURE 3-3.9 Mirror west stair

29. Use the Measure tool to verify the overall length of the building is 140'-0". Adjust
as necessary (see Fig. 3-2.2).

FIGURE 3-3.10 Mirrored west stair

Finally, you will draw a few more interior walls to compete the first floor plan. Do not
delete the Reference Plane (note: the reference line may not show up in every image in
this text).
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30. Using the Wal/ tool, set the wall type to Basic Wal/: Interior — 4 7/8" partition
(1-hr).

31. Draw the additional walls shown in Figure 3-3.11. Make sure to position the walls
per the dimensions shown. Use the Measure tool to verify accuracy. Also, modify the
Location Line as required.

DRAWING TIPS: Copy the existing atrinm wall 6"47s” over (60" plus one wall thickness), draw a wall from the
midpoint of the elevator shaft with centerline reference (Location Line), and use the Trim and Mirror tools. Do not
draw the dimensions. SAVE YOUR PROJECT as ex3-3.rvt.

6I - OII
CLEAR

6| - OII 6| - OII

CLEAR CLEAR

19'- 0"
CLEAR

FIGURE 3-3.11 Remaining interior walls
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Exercise 3-4:

Elevator

This lesson will show you how to insert an elevator into your elevator shaft.

Insert Elevator:

Revit provides many Families, which are predefined elements ready to insert into your
project. However, many elements are not readily available, like elevators for example. You
will get an elevator family online in this exercise. The online library is where you will acquire
an elevator family for use in your project.

1. Open project ex3-3.rvt and Save As ex3-4.rvt.

You will have to download the elevator from the web. Of course you will need to be connected to the
Internet.

2. Click on the Insert tab on the Ribbon.

3. Type in Elevator-Electric and then press Enter (Figure 3-4.1).

Elevator-Electric ( E%

Find product design files online

Autodesk Seek

FIGURE 3-4.1 Insert tab; Autodesk Seek panel

Your browser will open and , e
K . (5 )]8 rpiseekautodesiccomisearch. 0 = O [ & Avtodesk Seek Bevator-El %] | AR
you will be looking at the
(%) QUICKLINKS FOR MANUFACTURERS ABOUT CONTACT
contents of Revit’s
Seek.Autodesk.com website N ’
-t * Elevator-Electric REVIT ¥ AMERICAS ¥
(Figure 3-4.2). o S AT T Y
[ Schindler Elevator Corp. (1)
. PRODUCT LIBRARIES =]
The family you searched for Do B Wrows
. . . O Re & 10wr [ 1oxF
is generic content provided .
FILE TYPE =]
by Autodesk. However, Qe
O owa
manufacturer created Ooeo
content can also be found PRODUCT ATTRIBUTES

Elevator-Electric B zrea

Library Revit Architecture |

here. It 1s ideal to use actual
manufacturer content as

Application/Operational Values

they should be the correct o~
. I ——— |
S1ze¢ and haVC gOOd {\ AUTODESK. © 2015 Autodesk, Inc. All rights reserved. Priva and Condiions @ @ @

information stored in them.
FIGURE 3-4.2 Seek.Autodesk.com
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4. Click the 2 RFA icon highlighted in Figure 3-4.2.

You now see a larger preview of the family, in the plan view in this case (Figure 3-4.3). Next
you need to select which version of content you want to download. Revit is not backwards
compatible so you cannot download a newer version of content than the version of Revit
you have. However, you can download older content and Revit will automatically upgrade it
anytime you try using it. NOTE: When a newer version is not available, just use the newest version posted.
Reuvit will antomatically upgrade the family upon insertion into your model.

v http://seck.autodesk.com/produc O ~ & H 5 Autodesk Seek: Revit Archit... | ‘
A '1‘;:, QUICKLINKS FOR MANUFACTURERS ABOUT CONTACT
SN /- A
Search through over 66,000 BIM Files ALLFILE TYPES ¥ AMERICAS ¥
= — ; R | 1
Home / Product Detai 2
' ! Save Selected to Local v 2 \D 4 2 mail this page
Elevator-Electric
b ALL FILES (2files)
¥ 2 RFA files Select A
| Revit 2009 Imperisl File
P
] Revit Architecture 2009 2009
212K | 3D View | Revit Family Parameters | Feedback
[— 1 [ Revit 2010 Imperial File
‘ v ] Revit Architecture 2010 2010 or later one
F 4 4 | 224K | 3D View | Revit Family Parameters | Feedback
| EEEN
s s e s T T SO B

N

FIGURE 3-4.3 Web content

5. Click the box next to Revit
2010 Imperial File.

6. Click the Download button
just up and to the right of the
selected content.

7. 1If you wish to proceed, you
need to sign in using your
Autodesk account (Figure 3-
4.4).

8. Select Save As (Figure 3-
4.5).

AUTODESK™
SEEK

$
in|

’ Autodesk ID or Email Address

Log In with LinkedIn

more providers

reset?

’ Password

New User? Sign Up

FIGURE 3-4.4 Sign in to SEEK using Autodesk account
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—— L Ain ooy _munialie L o - e -

Do you want to open or save Elevator-Electric.rfa from seek.autodesk.com?
A AauTop P P

1 A ;
Open Save i [¥ [T Cancel
ey, ‘
Save _

FIGURE 3-4.5 Saving content

9. Save the file to the Desktgp using the default
name provided.

Now that you have saved the elevator family file to the

hard drive, you need to load it into your current project.

10. Select Insert > Load from Library - m
Load Family from the Ribbon. Load
Family
11. Browse to the Desktgp and select the Elevator-
Electric.RFA, and then click Open.

12. In the Pryject Browser, click the plus next to
Families to expand the list (Figure 3-4.6).

13. Expand the Specialty Equipment list, and
then Elevator-Electric.

As you can see, four elevator types were loaded into
your project. Similar to wall types, you can add one of
these types as-is, or you can modify or create a new
type. Next, you will add information in the Type
Properties dialog to better document the elevator
specified.

14. Right-click on the elevator type 2000 lbs, and
then select Type Properties from the pop-up
menu.

You will now see a listing of the type properties for the
selected elevator type.

]
|
2 Saveas ’

‘ Save and open

-2 Families

----- Annotation Symbols
@ Ceilings

----- Columns

----- Curtain Panels

----- Curtain Systems

..... Curtain Wall Mullions
@ Detail ltems

----- Division Profiles

..... Cwoors

..... Floors

----- Furniture

----- Parking

----- Pattern

..... Piping Systems

----- Planting

..... Profiles

..... Railings

..... R,a,mps

..... Roofs

..... Specialty Equipment

EI ----- Elevator-Electric
.. 2000 lbs
.. 2500 lbs
... 3000 Ibs
... 3500 Ibs

@ Stairs

FIGURE 3-4.6 Elevator family:
Project Browser

15. Click the Preview button (if necessary) to see the graphical review of the elevator

type. Set the I7Zew to 3D View: View 1.

16. Add the following information (Figure 3-4.7):
o Model MadeUp 8864

o  Manufacturer:  ThyssenKrupp Elevator
e URL: www.thyssenelevator.com
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The three entries in step 16 are optional (although not for this exercise), but this is a great
way to better document the project. This is the I in BIM (Building Information Modeling).

Type Properties X

A Family: Elevator-Electric ~ Load...
Type: 2000 Ibs ~ Duplicate...

Rename...

Type Parameters

Parameter Value |:|

Identity Data 2

Type Image

Keynote
Model Madelp 3364
Manufacturer ThyssenKrupp Elevator

P Type Comments
URL www.thyssenelevator.com

Description

Assembly Code

Cost

Assembly Description
Type Mark
OrmniClass Number

OmniClass Title

Code Name
Other

Width T4
Pit Depth 40
H Door Opening 3o

>

Depth 6 T
Cab Width 6 0"
Cab Location 12 0"
Cab Height Ty
v Cab Depth 3o

View: [ View: View 1 ~| | Preview>> | | oK || o | Apply

FIGURE 3-4.7 Elevator properties

17. Click OK to close the open dialog box.
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FLOOR PLAN (First Floor)

18. Drag the 2000 Ibs elevator type from the Pryject Browser into the first floor plan.

FYT: You can also use the Component tool from the Architecture tab to place the elevator.

The elevator type will be attached to your cursor, ready for insertion.

19. Move your cursor within the elevator shaft and adjust it until the elevator “snaps” in
place, then click (Figure 3-4.10).

20. Press Esc twice to tell Revit you are finished placing elevators.

Now you have to add an elevator door in the shaft walls at each level; this is similar to a

regular door in a wall. Like the elevator, the elevator door has to be downloaded from the
internet. You will do that next.

21. Similar to the steps previously covered, load the Elevator Door — Center family
from the Seek.Autodesk.com website (Figure 3-4.8).

=fie ==
> http://seck.autodesk.com/produc O ~ © ” & Autodesk Seek: Revit Architect.. | & Autodesk Seek: Revit Srchit., % | | {nr or ie8
‘b QUICKLINKS FOR MAMNUFACTURERS ABOUT CONTACT
\ -
Search through over 66,000 BIM Files ALLFILETYPES ¥ AMERICAS ¥ “i\i,
N . S |
Home T ot = ”
Save Selected to Local @l DOWNLOAD Email this page <77
Elevator Door-Center
P SHOW ALL FILES (2 files )
¥ 2 RFA files Select Al
O — Revit 2009 Imperisl File
Revit Architecture 2009 2009
184K | 3D View | Revit Family Parameters | Feedback
=] Revit 2010 Imperial File
Revit Architecture 2010 2010 or later one
192K | 3D View | Revit Family Parameters | Feedback
A AUTODESK. © 2015 Autodesk, Inc. All rights reserved. Privacy | Terms and Conditions o o 0

FIGURE 3-4.8 Elevator door from Seek.Autodesk.com
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22. Drag the 36" x 84" elevator door type from the @ Raofs
project browser into the first floor plan (Figure 3- B Specialty Equipment
4.9). 2 Elevatar Door-Center
I I3 B4
23. Place the elevator door at the center of the wall, N
aligned with the elevator door on the cab (Figure P 2" x8d"
3_4310). é ....... 4B"x84"
P 300 = 2100mm
= Elevator-Electic

T1P: If the door is inserted on the wrong side of the wall, select

the door and click the Control Arrows to flip it within the wall. i 20001bs

....... ZEDnle

....... auuulbs

....... SEDnle

- Stairs

& Structural Columns
FIGURE 3-4.9 Elevator doors in
Project Browser

I*.I.I.Im.'a

VRNV

FIGURE 3-4.10 Elevator door added to plan

Notice when the elevator is selected, the flip icon (control arrow) is displayed. Similar to the

doors and walls, you can click this icon to flip the orientation of the elevator within the
shaft.

24. Save your project as ex3-4.rvt.
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FLOOR PLAN (First Floor)

Doors and Windows

This lesson will take a closer look at inserting doors and windows.

Insert Doors:

Revit has done an excellent job providing several different door families. This makes sense
seeing as doors are an important part of an architectural project. Some of the provided
families include bi-fold, double, pocket, sectional (garage), and vertical rolling, to name a
tew. In addition to the families found on your local hard drive, many more are available via
Seek.Autodesk.com as well as other internet sites (some free, some not).

The default template you started with only provides the Sgl Flush (Single Flush) group in
the Doors category. If you want to insert other styles you will need to load them from the
library. The reason for this step is that, when you load a family, Revit actually copies the data
into your project file. If every possible family was loaded into your project at the beginning,
not only would it be hard to find what you want in a large list of doors, but also the files
would be several megabytes in size before you even drew the first wall.
You will begin this section by loading a few additional families into your project.

1. Open project ex3-4.rvt and Save-As ex3-5.rvt.

2. From the Insert tab, select the Load Family button on the Ribbon (Figure 3-5.1).

3. Browse through the US Imperial library folder for a moment.

| = H lfw:‘ LR — ,(‘\ L A @ - c} ;E =, '»,'_‘I:I"' = Autodes
Architecture  Structure  Systems  Insert | Analyze  Massing & Site  Collaborate  View M l
= 3
b B®E) D b @ e B8 (3 & ee [
Modify| Link Link Link DWF Decal Point Manage | Import Import Insert Image Manage  Load Load as 1
Revit IFC CAD Markup M Cloud  Links CAD gbXML from File”™ Images | Farmily Group ‘
Select « Link Import Ny rom Library 1

1
b

Properties b4 l
e - o pr—

FIGURE 3-5.1 Load Family
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Each file represents a Family, next you will load four door Fawmilies into your project.

R Load Family

r
Loak in:

? X
" Doors vlﬁ E‘ x E_"_ Views -
-~ Preview

Name Date modified Type A

Commercial 3/10/2016 10:22 PM  File folder

Hardware 3/10/2016 10:22 PM  File folder

Residential 3/10/2016 10:22 PM  File folder
E; Door-Curtain-Wall-Double-Glass.rfa 1/22/2016 5:44 PM  Autodesk F I
a Door-Curtain-Wall-Double-Storefront.rfa 1/22/2016 5:44 PM Autodesk B
@ Door-Curtain-Wall-Single-Glass.rfa 1/22/2016 5:44 PM  Autodesk F
E; Door-Double-Flush_Panel.rfa 1/22/2016 5:44 PM Autodesk F
@ Door-Double-Flush_Panel-Double-Acting.rfa  1/22/2016 5:44 PM Autodesk R
@ Door-Double-Glass.rfa 1/22/2016 344 PM  Autodesk F
Door-Double-Sliding.rfa 1/22/2016 5:44 PM Autodesk B
E Door-Opening.rfa 1/22/2016 5:45 PM  Autodesk F
@ Door-Overhead-Rolling.rfa 1/22/2016 5:43 PM Autodesk F
E;; Door-Overhead-Sectional.rfa 1/22/2016 5:44 PM  Autodesk B
@ Door-Single-Flush_Panel_Double-Acting.rffa  1/22/2016 :44 PM  Autodesk R
@ Door-Single-Panel.rfa 1/22/2016 5:44 PM Autodesk F w
< >

File name: | Door-Curtain-Wall-Double-Glass.rfa V|
Files of type: | All Supported Files (*.rfa, = adsk) v
[ e | [ coned

FIGURE 3-5.2 Door families on hard drive

4. Open the Doors folder and then select Curtain Wall Dbl Glass.rfa, and then click
Open (Figure 3-5.2).

5. Repeat steps 2 — 4 to load the following door families from Autodesk SEEK:

a.

Double-Glass 1

b. Sidelights 1

C.

Single-Glass 1

6. In the Project Browser, expand Families and Doors to
see the loaded door families (Figure 3-5.3).

If you expand a door family itself in the Pryject Browser you
see the predefined door sizes associated with that family.

Right-clicking on a door size allows you to rename, delete
or duplicate it. To add a door size you duplicate and then
modify properties for the new item.

Next you will insert the doors into the stair shafts.
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-2 Families

.- Annotation Symbols
- Cable Trays

- Ceilings

Columns
- Conduits
Curtain Panels
- Curtain Systems
. Curtain Wall Mullicns
.. Detail Items
- Division Profiles

- Doors

- Door-Curtain-Wall- Double-Glass
[ Double-Glass 1

-~ Single-Flush

= Single-Glass 1

[ Duct Systems

FIGURE 3-5.3 Loaded door families




FLOOR PLAN (First Floor)

7. Select the Door tool from the Architecture tab and then pick Sgl Flush: 36" x 84"
from the Type Selector on the Properties Palette.

8. Insert two doors in the West stair shaft as shown in Figure 3-5.4. Remember you are
inserting a door into a masonry wall so your door position and size need to work
with coursing. Thus the 8" dimension (however, you would also need to include the
door frame into the equation).

9. Repeat the previous step to insert doors into the East stair shaft.

10. Finish inserting doors for the first floor (Figure 3-5.5).
Use the following guidelines:

a.  All doors should be 36” wide and 7'-0" tall.

b. You will not insert doors into the curtain wall for now. You will do thatin a
later lesson when you design the curtain wall.

c. Use the style and approximate location shown in Figure 3-5.5.

d. Doors across from each other in the two atrium walls should align with each
other.

T1P: While inserting the second set of doors, watch/ wait for the reference line to show up,
indicating alignment.

e. Place doors approximately as shown, exact location not given.

FIGURE 3-5.4 Doors in West stair shaft
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Single-glass 1 %

\

£
I

\

LG) Single-glass 1

Sgl. Flush

/

[
H 3
)
Double-glass 1 @ «—| Double-glass 1
T - )
)
= —————
FIGURE 3-5.5 First floor with doors
Type Properties X
oy [sgerin o T e Door Type Properties:
e [EIEE e If you select Edit Type while the
N e Door tool is active (selected),
Paromete [ Ve E you can modify various
E:"E"m e — i properties related to the door.
i Cosire e
Construction Type
T "Door-Pane ; You can easily add another
g st - standard door size to the Fanily
:Hh;n; - §§ as required. Click “Duplicate,”
Tim Projection ] .
o rocni v and type a name (Figure 3-5.6).
Width ' 30
:33:_:;;& _ Standard doors sizes (and
o bt ot , Families) can be added to your
:‘:yfctm TS ETUR T template file, so you don’t have
et T L to load them for every new
. A .:isir:\:lycwe ?cwzo pijCCt.
Vew [ovew view1 | [ pevews> | [k |[ caed | aeph

FIGURE 3-5.6 Door type properties
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FLOOR PLAN (First Floor)

Insert Windows:

Adding windows to your project is very similar to adding doors. Like the doors, the template
file you started from has one family preloaded into your project, the FIXED family. Looking
at the Type Selector drop-down you will see the various sizes available for insertion. At this
point you should also see the SIDELIGHT family that you loaded in the previous exercise.
First, you will add a few interior borrowed lights using the sidelight family.

Interior Windows (Borrowed Lights):

11. With the Window tool selected,
pick Sidelights 1 : 18" x 84" from
the Type Selector. N O
12. On the West side of the atrium,
insert the borrowed lights as =
shown in Figure 3-5.7; do not O
add the dimensions. N
Make sure the borrowed light frames are
flush with the atrium side of the wall.
You can control that option by moving
your cursor to the side of the wall you

want the frame flush with before clicking \

to insert. After drawing the window, you

2 _3"
o

7

3'-0

can select the frame and use the flip icon EQ
(similar to doors and walls). I
<
13. Repeat the previous steps to 1 5

insert the borrowed lights on the
East side of the atrium.

FIGURE 3-5.7 Sidelights added
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Exterior Windows:

14. Using the methods previously covered in this book, create a new window size in the
FIXED family. Create Fixed: 32" x 48". You are creating this new size to fit coursing
in the plan view. The largest window (preloaded) that fits coursing in the plan view is
24".

15. Adjust the sill height for your new window size to fit within coursing as well. Set the
sill height for Fixed: 32" x 48" to be 3'-4" (Figure 3-5.8).

Type Properties X
A Family: Fixed w Load...
BALK Type: 37" 48" v Duplicate. ..
Rename...

Type Parameters

- Parameter Value |:| A
29 Construction "
- Wall Closure By host
A Construction Type
- Materials and Finishes &
Glass Pane Material Glass
Sash Material Sash
Dimensions a
Height 40
Default Sill Height 3o
Width 2 8"
Window Inset 0034
Rough Width
Reugh Height
Analytical Properties ]

Visual Light Transmittance

Solar Heat Gain Coefficient
Heat Transfer Coefficient (L) BTU/(h-ft=F)

Analytic Construction 1/8in Pilkington single glazing
Thermal Resistance (R) 1.5394 (hft*F)/BTU

Identity Data
Assembly Code B2020100
Keynote
Model
Manufacturer

B

Tune Camments

View: |30\ﬁew: View 1 V| | Preview >> | I oK I | Cancel | Apply

FIGURE 3-5.8 New window size with modified window sill height

16. Insert the window as shown in Figure 3-5.9. The window should be inserted with
masonry coursing in mind.

NOTE: The dimensions displayed while inserting the window will not work as displayed for conrsing
becanse Revit is measuring from the center of the adjacent exterior wall. Thus, you will have to insert the
window as close as possible and adjust its location, verifying with the Measure fool.
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FLOOR PLAN (First Floor)

Array Window:

Ll
The Array tool allows you to quickly copy /ﬁm /
several objects that have the same distance @ @>
|

between them. You will use Array to copy
the windows:

17. Click the Modjfy tool and then select your

window.

18. With the window selected, pick the g

Array tool from the Modify tab. oo

19. In the Options Bar, type 6 for the
Number tield.

20. Click the left mouse button at
the midpoint of the window and
move your mouse to the East until <
the dimension displayed is 8'-6". 3 -4 (1/

7

21. You should now see the windows arrayed in the  piguURE 3-5.9 Exterior window
wall. 8'-6" is not coursing, so select the Activate
Dimensions button on the Options Bar and then
enter 8'-8" in the displayed dimension to adjust
the window openings. This allows you to more
accurately adjust the dimensions.

FIGURE 3-5.11 Window after array
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22. Set the windows up on the three remaining walls of the first floor (Figure 3-5.12).
Consider the following:

a. 'This would be a good use for the Mzrror tool.

b. If you need to create a temporary wall for a mirror reflection axis, make sure
the temporary wall is set to centerline.

c. You can use the Reference Plane to mirror the windows in the East West
direction.
Use the Measure tool to verify accuracy.

e. Use the Ctrl key to select multiple windows.

Lal
T |
S i
@ (o Gy oy
| Jﬁ ( ’
FIGURE 3-5.12 Completed window layout
Cleaning House: - w'”d'.:'ws
= Fiwed
As previously mentioned, you can view the various Families and 16" 24"
types loaded into your project. The more Families and Types you 16" » 48"
have loaded the larger your project file is, whether or not you are 16" w 72"
using them m your project. Therefore, it is a good 1dea to get rid of oy L. Ll
any door, window, etc., that you know you will not need in the T4 4"
current prO]eCt. 24“ W ?EII
EEGPE N
3B w24
. . . L | m L} w I[::II
23. In the Prgject Browser, navigate to Families = Windows = », "'t.' 4.'.-
Fixed. Right click on 36" x 48" and select Delete. —as s e
+ Sidelights 1
FIGURE 3-5.13 Project Browser
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Self-Exam:

The following questions can be used as a way to check your knowledge of this lesson. The
answers can be found at the bottom of this page.

1.

2.

The Options Bar allows you to set the height of a wall when first drawing it. (T/F)

It is not possible to draw a wall with the interior or exterior face of the core as the
reference point. (T/F)

Elements cannot be moved accurately with the Move tool. (T/F)

The tool, in the Ribbon, has to be selected in order to select an element in
s s
your project.

A wall has to be to see its flip icons.

Review Questions:
The following questions may be assigned by your instructor as a way to assess your
knowledge of this section. Your instructor has the answers to the review questions.

1. Revit comes with many predefined doors and windows. (T/F)

2. The length 3'-8" is a masonry dimension. (T/F)

3. You can delete unused families and types in the Pryject Browser. (I/F)

4. Ttis not possible to load families and types from the internet. (I/F)

5. Itis not possible to select which side of the wall a window should be on while you
are inserting it. (T/F)

6. What tool will break a wall into two smaller pieces?

7. The tool allows you to match the surface of two adjacent walls.

8. Occasionally you have to draw lines (or walls) to use as a reference
point for another object or as a reflection mirror.

9. You can use the tool to copy an element multiple times in one
step.

10. The file has a few doors, windows and walls preloaded in it.

SELF-EXAM ANSWERS:
1-T,2-F,3-F, 4—-Modify, 5 — Selected
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Notes:
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Lesson 4
FLOOR PLAN (2" and 3" Floors):

In this lesson you will set up the upper two floors. This will mostly involve copying elements
from the first floor with some modifications along the way. You will also adjust the floor-to-
floor height and insert stairs into the stair shafts.

Exercise 4-1:
Copy Common Walls from First Floor

Setting Up the Second (and Third) Floor View:

The first thing you need to do is make a few adjustments to the second (and third) floor
settings. The default template you started your project from already has a second floor view
setup in the project. The third floor has not been set up, so you will do that.

1. Open Exercise ex3-5.rvt and Save-As Project Browser - Exd-1.mvt
ex4-1.rvt.

=0, Views (all) ~

. =l Floor Plans
2. In the Pryject Browser, double-click on g poor A

the Level 2 view under Floor Plans Level1
' i Level 2
(Figure 4-1.1). -
: e

The current view is always bold in the Pryject e

Browser. et |

Level 2
You should now see the second floor plan. 30 ViFj'WS o .
Notice that the dark wall lines, shown in this - - Elevations (Building Elevation)
view, exist at this level. The light gray lines East
are walls for the floor below (Figure 4-1.2). ? North

South
You will turn off the view of the lower level ' - West

and set the Detai/ Lerel to show more detail
in the walls.

Legends

FIGURE 4-1.1 Project Browser; Le%zel 2 view

3. Make sure nothing is selected and the Properties Palette is open (type PP to open it);
when nothing is selected the Properties Palette shows the current view’s properties.
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Properties x

o ] Floor Pl -
FIGURE 4-1.2 Level 2 initial view sl

Floor Plan: Level 2 dit Type

Detail Level Medium
4. Make the following adjustments Parts Visibility Show Original
(Instance Properties dialog): ik s Edit
Graphic Display Options Edit...
a.  Detail Level: Medium Orientation Project North
b‘ Rﬂge Bd\w Lel'@/ Wall Jain Display Clean all wall joins
Discipline Architectural
(Uﬂd@f/@/)f None Show Hidden Lines By Discipline
C. See image to rlght Color Schermne Location Background
Color Scheme <none»
System Color Schemes Edit...
5. Click Apply. Your Level 2 floor plan | Default Analysis Display ... ‘None
should look like the plan shown Ui”d”E::th [] i
below (Flgure 4—13) Range:yBase Level MNone
Range: Level Unbounded
Lok deupien

Preperties help Apply

FIGURE 4-1.3 Level 2 with
view properties modified




FLOOR PLAN (Second and Third Floors)

Because the walls and doors you will copy from the first floor are set up to extend to the
floor above, you need to set up the third floor before you copy the walls from first to second
(so the second floor walls have a floor to extend to).

Adding another floor is surprisingly simple. You switch to an elevation view and draw in a
Leve/ datum. By doing that Revit automatically sets up a Level 3 view in the Project Browser.

6. Double-click on one of the four elevation views listed under E/ezations in the Project
Browser. If you do not see your drawing in elevation, try another view and/or see the
tip below.

7. With an elevation in the drawing window, select Modify and then _!e
select Architecture = Datum > Level on the Ribbon.
Level

8. As you move your cursor near the Level 2 symbol you will see a
dimension displayed, indicating the distance between Level 2 floor and Level 3 floor

you are about to insert. For now, set Level 3 to be 10’-0" above Level 2 (Figure 4-
1.4).

a. Notice “Make Plan View” is checked on the Options Bar
b. Pick two points (left to right) to draw the Lere/ datum.

c. Make sure you see the “alignment” reference lines before picking the two
points, so it aligns with the other levels.

Level 3
20! _ Oll

Level 2
10! - 0Il

Level 1
Ol _ Oll

FIGURE 4-1.4 (Partial) South elevation
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Project Browser - Exd4-1.rvt b4

Notice that the Level 3 floor plan view was
automatically added to the Pryject Browser.

-3, Views (all)
- Structural Plans
- Floor Plans

Level 1

(See 1mage to the right.) teve: i (
b Site
Bl Ceiling Plans
Level 1
i Level 2 *
Level 3
S it
T1P: The default template has four Elevation tags shown in the plan view.
These tags represent what the four pre-setup views (under elevation) will see.
Therefore, you should start drawing your plan in the approximate center of the -
Jour symbols. The symbols can be moved by dragging them with your mouse.
This is covered more thoroughly in Lesson 7.
N
v

Next you will copy walls and doors from the first floor.

9. Switch to the Level 1 view (see step 2).

10. Select all the interior walls (except the elevator shaft), doors and interior windows.

T1P: You will need to hold the Ctrl key to select multiple elements with
multiple picks. You can drag a window(s) to select multiple objects at

once.

11.

With the objects selected, pick Modify | Walls =

Clipboard = Copy to clipboard from the Contextnal

Tab on the Ribbon, or Ctrl + C on the keyboard.

12.
Level 2 view.

13.
Aligned to Current View.

Click Modify on the Ribbon and then switch back to the

Select Modify = Clipboard = Paste (down-arrow) =

FYI: Paste aligned will make the new elements align with the original

elements below but on the current level.

4-4

0

Paste

-

@ Paste from Clipboard

Aligned to Selected Levels

- Aligned to Selected Views

Aligned to Current View
L—d r\‘

o Aligned to Picked Level

Aligned to S5ame Place




FLOOR PLAN (Second and Third Floors)
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Notice the walls, doors and interior windows are now copied to Level 2 (Figure 4-1.5). We
still need to copy the exterior windows and the elevator door.

Also, notice that the new doors have different numbers (note: you will only have tags on
level 2 if they were selected in the copy / paste) while the interior windows have the same
number. Why is this? It relates to industry standards for architectural documentation. Each
interior window that is the same size and configuration has the same type number
throughout the project (this is a Type Parameter). Each door has a unique number because
doors have so many variables such as locks, hinges, closer, panic bar, material, and fire rating
(this is an Instance Parameter). To make doors easier to find, many architectural firms will
make the door number the same as the room number the door opens into. You can change
the door number by selecting the door tag and then clicking on the text. The door schedule
will be updated automatically.

14. Using the same techniques
described in the previous steps,
copy the exterior windows and ﬂ

elevator door to Level 2.
=) (@

T1P: You nill need to ungroup your
windows (grouped with array) before copying
them. Select one of the windows and pick the
ungroup button on the Ribbon.

Why not draw these interior walls
36'-0" high like the exterior walls and

elevator shaft? D\ ﬁ
L \_‘2 19

Simulating real-world construction is ideal
for several reasons. Mostly, you can be ' i
sure shafts align from floor to floor when
the shaft is one continuous wall. Although
the toilet and atrium interior walls align,
they do not necessarily have to because
they are separated by floor construction;
this allows one floor to be modified later
easily.

(=K

F@“

| 5 A =2
—r- ¢!

FIGURE 4-1.5 (Partial) Level 2 — walls added
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Finally, you will copy several elements to Level 3. But first you need to change the height
setting for the walls (on Level 2) before you paste them to Level 3 because there is nothing
above (yet) to extend the walls to (e.g., roof or floor).

15. In the Level 2 view, select all the interior walls, doors and windows (except the

elevator shaft).

You need to narrow your selection down to just

the walls.

16. Select the Filter button on the ?
Ribbon. Filter

17. Uncheck all the items listed except
Walls (Figure 4-1.6).

The list varies depending on what elements are
in the selection set (Figure 4-1.6).

18. Click OK.

Now only the walls are selected.

Filter

Category:

[boors

[]Spedialty Equipment
alls

[windows

Total Selected Items:

5 Check All
1

11 Check None
4

11
Cancel Apply

FIGURE 4-1.6 Filter dialog

19. In the Properties Palette, change the Top Constraint to Unconnected, then Apply.

FyI: If you pasted the walls without changing the Top Constraint it would still be set to Level 3 but with

a Top Offset of 100"

20. Select the elements again; now copy the selected elements to the Clpboard.

21. Switch to Level 3 and make the 17ew Properties changes listed in step 4 above (e.g.,

Underlay and Detail I evel).

22. Paste (aligned to current view) the Level 2 elements to Level 3, including the exterior

windows and elevator doot.

23. Select all the Level 2 walls again and set the Top Constraint back to Level 3.

24. Save your project.
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FLOOR PLAN (Second and Third Floors)

Additional Interior Walls

This short exercise will help reinforce the commands you have already learned. You will add
walls and openings to your project.

Adding Walls:

1. Add the interior walls and doors to Level 1 as shown in Figure 4-2.1. Use the stud
wall you used previously. Use the AZgn tool to align the walls, which are not
dimensioned, with the adjacent walls previously drawn.

FYT: Doors are not labeled to be single flush. Also, dimensions are to centerline of interior walls and to the
[finished face of the exterior walls.

Change door to single flush
door without glass

= I i I ; |/I| I\
E = . N
=
e Single door with
é Jass !
[y | B0 L
) 5 | ‘.\ig -

Doors and windows to
match doors and windows
into atrium

FIGURE 4-2.1 Level 1 - Added walls
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2. Similar to step 1, add the walls and doors shown in Figure 4-2.2 to Level 3.

I | | A 1 | 1 | ] 1 1 | | X
17'-0 17'- 0 9-6
E = i 1l 1 0
*
== 36 £ 37 ﬂ 38 |

FIGURE 4-2.2 Level 3 - Added walls

3. Use the M:rmor command to mirror the walls in Figure 4-2.2 to the other three
corners of Level 3.

T1P: Draw a “horigontal” reference plane.
4. Finally, modity the small office on the south, each side of building (Figure 4-2.3 and
Figure 4-2.4).

T1P: If you use the Trim tool (per the TIP in Figure 4-2.3), you will need to select “Delete Instance” to tell
Reust to delete the door from the portion of wall that is being deleted.

FYI: Your modifications to level 3 included adding a few excecutive offfices to the top floor with the “good”
views. You deleted the small office on the south side to matke room for a reception desk at the main doors from
the atrium. 1deally you would add windows to the interior walls of the executive offices to let borrowed light
into the open office area. The center area will be open office area for excecutive assistants.

5. Save your project as ex4-2.rvt.
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| | I}( . | | | 5 ] I}( l'_-l< gi IX

Remove small office here
(drawn in steps 2 and 3
above)

T1P: Use the trim tool to
quickly modify this corner as
shown.

FIGURE 4-2.3 Level 3 - Modify walls

FIGURE 4-2.4 Level 3 - Final layout
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Exercise 4-1:
Setting the Floor-to-Floor Height

You will modify the building’s floor-to-floor height in this lesson. The reasons for doing this
vary. Some examples might be to make the building shorter or taller to accommodate
ductwork in the ceilings or the depth of the floor structure (the longer the span the deeper

the structure). The default floor-to-floor height in the template file you started from is 10’-
0", which is not typically feasible for commercial construction.

Don’t forget to keep a backup of your files on a separate disk (i.e., Flash Drive, CD or
DVD). Your project file should be about 3 MB when starting this exercise. Remember, your
Revit project is one large file (not many small files). You do not want anything to happen to
it!

Modify the Building’s Floor-to-Floor Height:
1. Open ex4-2.rvt, Save As ex4-3.rvt.
2. Open the South exterior elevation from the Pryject Browser.
Next you will change the floor-to—

floor height to be 12'-0" for each
level.

3. Select the Level 2 level datum,

and then select the text ID [I‘
displaying the elevation. You w0
should now be able to type in Level 3
a new number. Type 12and = — T - | ae
then press Enter to see the ID H
changes. Notice the windows
move because the sill height — — — - - - —'}%Y?loz.. &
has not been changed (Figure
4-3.1).
Loslt &
FIGURE 4-3.1

4. Change Level 3 to 24'-0".

Exterior elevation: modifying
. Level 3 elevation
5. Save your project.
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Self-Exam:

The following questions can be used as a way to check your knowledge of this lesson. The
answers can be found at the bottom of this page.

1.

2.

5.

The default settings for the floor plan view shows the walls for the floor below. (T/F)
It is not possible to add a new floor level while in an elevation view. (T/F)

You should start drawing your floor plan generally centered on the default elevation
tags in a new project. (T/F)

You can use the Algn tool to align one wall with another across a hallway from the

other line. (T/F)

Where do you change the maximum riser height?

Review Questions:
The following questions may be assigned by your instructor as a way to assess your
knowledge of this section. Your instructor has the answers to the review questions.

1.

It is not possible to copy/paste objects from one floor to another and have them

line-up (with the original objects). (T/F)
If a shaft wall is to be built from the lowest level to the roof, and not interrupted at
each floor level, the wall should be drawn with that height (not separate walls on

each floor level). (T/F)

Each Revit view is saved as a separate file on your hard drive. (I/F)

You select the part of the wall to be deleted when using the T7 tool. (T/F)

You can change the floor-to-floor height by changing the level datum (e.g., 24'-0" to
22'-0") in elevation. (T/F)

What parameter should be set to none, in the view's properties, if you do not want to

see the walls from the floor below?

You use the tool to create a new floor plan level when in an
elevation view.

You can use the tool to quickly select a certain type of
element from a large group of selected elements.

The number of remaining is displayed while sketching a stair.

SELF-EXAM ANSWERS:
1-T,2-F,3-T,4-T,5 — Properties
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Lesson 5
Vertical Circulation:

In this chapter Revit’s Stair, Railing and Ramp tools will be covered. This can be one of the
most challenging features in Revit given the vast variety in the world when it comes to stairs
and railings. These tools have some limitations and cannot accommodate all situations. In
these cases one might have to use In-Place families and model a highly customized stair
and/or railing.

The first few “exercises” will provide a basic introduction to the stair and railing tools in
Revit. There are no required steps for the law office project in these sections. However, it is
highly recommended that this information be reviewed prior to completing the steps
required later in this chapter.

Introduction to Stairs and Railings

Prior to getting into the details, this first section will provide a broad overview of Stairs and
Railings in Revit.

This image is a photorealistic rendering of a stair and railing modeled in Revit. This example
is from the author’s Interior Design Using Autodesk Revit textbook. Notice the railing occurs on
both sides of all three “runs” of stairs and along the [second] floor edge.
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Basic Stair and Railing Terminology:

First, let’s define some terms related to stairs and railings in Revit. These terms generally
correspond to real-world architecture/construction terminology. However, the main goal
here is to define the terms in the context of Revit.

Top Rail
Extension
Handrail
Supports
Baluster
Support
Nosing
Tread
Riser
FIGURE 5-1.1a Basic Railing FIGURE 5-1.1b Basic Stair

e Revit Stair Element

O

Run: a continuous section of stairs, consisting of Risers and Treads, between
main floor levels and/or landings.

Tread: the flat horizontal patt you step on.

Riser: the vertical portion which fills the gap between the treads. Not all
stairs have risers.

Nosing: the outer edge, where the riser and tread come together.

Landing: intermediate horizontal surface (i.e. floor) between the main floor
levels of a building. Building codes require a landing if a stair “run” rises
more than a certain distance—which allows someone to have a safe place to
rest.

Supports (aka Stringer): the structural elements supporting the treads and
risers. For a commercial project this is typically a steel tube or C-channel. A
stair typically has a stringer on each side of the stair. For wider stairs, one or
more stringers may be required. They either span between floors (e.g. Level 1
up to Level 2) or may be anchored to an adjacent wall.
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o Cut Marks: in a 2D plan view, the stair is cut where it intersects the view’s
cut plane—an angled line is added to graphically cut oft the stair. This allows
space below the stair to be seen.

o Stair Path (Annotation)

* Down/Up arrows: in a 2D plan view, the arrow graphically indicates
the direction the stairs ascend or descend. The arrow is typically used
in conjunction with text (see next definition).

* Down/Up Text: Text used in conjunction with arrows to make it
clear which direction the stairs are going, which would be difficult to
determine without looking at other views (e.g. sections) which a
printed set of drawings may not contain (e.g. a small remodel
project).

e FYI: The Arrow and Text are added automatically to a new
stair but can be deleted. Thus the Stair Path tool exists, on the
Annotation tab, if they need to be added back to the model.

o Tread Number (Annotation): This tool, on the Annotation tab, places a
sequence of numbers along a stair “run” indicating the total number of risers
or treads.

¢ Revit Railing Flement

o Balusters: vertical elements extending from floor or stair up to “top rail.”
For commercial projects, building codes state that a 4” sphere cannot pass
through a railing system. FYI: Balusters are not needed if glass panels are
used.

o Handrails: continuous rounded element, attached to a wall or balusters with
a “support,” along a floor edge, a ramp or stair “run” which allows someone
to place their hand on to prevent falling.

o0 Guardrail: A taller railing system, which may include a handrail, to prevent
falling from a stair or floor edge. FYI: In the USA, when a guardrail is
required it must be at least 42 inches tall.

o Supports: bracket used to attach handrail to wall or balusters.

o Top Rails: continuous rail at the top of the railing system—supported by
balusters.

Plan View Representation of Stairs:

In Revit plan views, Stairs and their hosted Railings are not shown as true 3D elements being
cut by the view’s cut plane. Rather, they are a hybrid 2.5D representation which follows
traditional architectural graphic standards for floor plans. An example of this can be seen in
Figure 5-1.2a. Notice all parts of the stair and railing extend to the Cut Mark. Contrast this
with Figure 5-1.2b which is a true 3D view of the same stair; notice the railing is hardly
visible and there is no cut mark. The cut plane for both examples is 3’-0” as seen in Figure 5-
1.2c.
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|—| [
Railing J
Up Text FU P

2
Nosing Line —— o
| =
Riser Line L —»
(dashed)

FIGURE 5-1.2a Plan view of a stair and railing — 2.5D representation

J=
Railing j

Tread

Up Amrow

Cut Mark

“Above”
lines

Support

Nosing Line |——]

FIGURE 5-1.2b Plan view of a stair and railing — true 3D representation

_Level 2
4! - Oll

3-0" Cut Plane

Level 1
Ol - Oll

FIGURE 5-1.2¢ Stair in section with plan view’s ¢c# plane indicated
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The Stair and Railing tools will be covered in more detail in the following “exercises” in this
chapter. But, first, here is a high level introduction to the tools available in Revit...

Stair Tools:

Revit has two main tools one can use to model stairs:
e Stair by Sketch .$
e Stair by Component Stair

The Stair by Sketch used to be the only stair tool in Revit, but it Stair by C

LT . . air by Lomponent
has some limitations—for example, it cannot create a triple

switchback stair because the 2D sketch lines cannot be on top of _

each other while in sketch mode. Thus, in Revit 2013, the Stair I@ St lry eelich
by Component tool was introduced. This new tool overcame
some challenges and introduced new ones. Interestingly, some of the new challenges are
overcome by converting the newer Stair by Component elements to the older (original) Szair by
Sketch based elements. As such, both of these tools will be covered in order to fully leverage
Revit’s abilities to model and document stairs.

Railing Tools:

Revit has two main tools one can use to model railings: E
e Sketch Path 7
e Place on Host Railing

The Sketch Path tool allows a continuous section of railing to be E Sketch Path
added to the current level. The Pick Host command provides a quick 4

way to add railings to a stair or railing, which is handy if they were ,

deleted or not added during the stair/ramp creation. @ Pl Flosk

In addition to these two Railing tools, railings can also

be created while creating Stairs and Ramps. While in the - x
Stair or Ramp command, selecting the Railing button Glass Pane! - Battom il =
on the Ribbon lets you specify which railing to use and Position

how to position it (Figure 5-1.3). Revit will add a railing O Treads

to both sides. Once created, one or both of the railings @ stringer

can be deleted. One tricky thing about the Pick Host —

tool 1s it only works if the stair or ramp does not have

. FIGURE 5-1.3
any railings hosted.

Specify how railing will be created

Sloped Railings Tip: A railing will not slope with a floor if the floor has
been made to slope by modifying its sub elements. Instead, use a Slope
Arrow in Sketch Mode for the floor.
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Basic Stair Types:

Revit has three fundamentally different stair types which are needed to properly model the
various types of stairs typically found in construction.

Stair Types:
e Assembled Stair
e Monolithic Stair (aka Cast-In-Place)
e DPrecast Stair

Assembled Stair

Revit’s Assembled Stair represents the most common type of stair in construction: concrete
pan and steel riser (Figure 5-1.4). A residential stair constructed of wood can also be
accomplished with this option. With this type Revit provides separate settings for the treads,
risers and supports.

PR
/ﬁ*jl
P
P
P
P
P
P
-
P
P
-

-~
~

_Level 2
4l - Oll

ol

| ' _ Level 1

Ol - Oll

FIGURE 5-1.4 Assembled stair type example

Monolithic Stair (aka Cast-In-Place)

When a stair is constructed with cast-in-place concrete (CIP), the monolithic stair type
should be used (Figure 5-1.5). This stair is often used outside the building (site design) or
within the building whose primary structure is also CIP concrete. The properties for this
type of stair vary a bit from the assembled stair type—for example, the minimum thickness
and whether the bottom should slope or step can be specified. Structural designers can also
add Rebar to this type of element.
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Level 2
o2 4

_Level 1
OI - 0"

FIGURE 5-1.5 Monolithic stair type example

Precast Stair
When the various parts of a stair are manufactured off-site with concrete and then shipped
to the job site, the Precast Stair type can be used to propetly represent this special condition
(Figure 5-1.6). Notice the special notches which are used to interconnect and support the
individual parts. This stair type can also have Rebar added to it. FYI: This stair type can only
be created using the Stair by Component command.

L= =4

=77

-~
~

Level 2

4l - 0ll

I' B _Level 1

ol - oll

FIGURE 5-1.6 Precast stair type example
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Because the parameters vary between stair types, it is often not a simple task to select a stair
of one type (e.g. Assembled) and switch it to another (e.g. Monolithic) via the Type Selector.
The biggest issue is an assembled stair has the option to end with a riser or a tread, but
monolithic and precast stairs can only end with a tread. The stair needs to be modified or
recreated from scratch to switch between types.

To see the difference between the End with Riser versus End with Tread options,
compare Figure 5-1.2c, which is set to end with riser, with Figure 5-1.4 set to end with tread.
In this example, the “end” is the top and each option is common in construction. The ‘end
with riser’ option is used if the stair stops right at the floor edge. The ‘end with tread” option
is used when the stair ends a distance away from the main floor and something similar to a
landing is added to fill in the gap.

——

Py h
This image is another view of the stair and railing design shown at the beginning of this
section. The railings at the level 2 floor edge are separate elements from the railings hosted
to the stair.
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Graphic Controls:

There are a number of ways to manage the visibility of Stairs and Railings in Revit. For the
most part, these options apply to all stairs and railings regardless of which tool was used to
create them.

Object Styles (project wide settings)

The highest level of graphic control in a Revit project is Manage = Object Styles (Figure
5-1.7). Here, one can specity the line thickness and color for the various parts of a Stair
(same for Railings). For Stairs and Railings, these settings only apply if there are no view
specific overrides or filters. T1p: Compare the terms listed to the previous images.

Visibility/Graphic Overrides (view specific settings)

The graphics of Stairs/Railings can also be controlled on a view by view basis via the
Visibility/Graphics Overrides dialog (Figure 5-1.8); while in a view, type VV. For
example, maybe a Demolition plan or Code plan should show less detail...this can be
achieved just in those views.
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Object Styles X

Model Objects  Annotation Objects  Analytical Model Objects  Imported Objects

Filter list: | Architecture e

Line Weight . X = a
Category — Line Color Line Pattern Material
Projection Cut
..... Specialty Equipment 1 M Black Solid
_El 3 1 3 || k Solid
....... <Above> Cut Marks 1 1 Il Black Owerhead 1/16"
....... <Above> Mosing Lines 1 1 M Black Overhead 1/16"
....... < Above> Qutlines 1 1 Il Black Overhead 1/16"
....... <Above> Riser Lines 1 1 M Black Owerhead 1/16"
....... <Above> Supports 1 1 Il Black Owerhead 1/16"
------- Cut Marks 1 1 Il Black Solid
Hidden Lines 1 1 I Black Dash
------- Nesing Lines 1 1 Il Black Solid
------- Outlines 1 1 Il Black Solid
------- Riser Lines 1 1 Il Black Owverhead 1/16"
------ Supports 1 3 Il Black Solid
------- Treads/Risers 1 3 M Black Solid
...... Structural Beam Systems 1 RGB 000-127-000 Dash 1/8"
[ Structural Columns 1 M Black Solid
... Structural Cannectinns 1 [1 [ Riack Salid <
T | l T | l — | Modify Subcategories

[ ok ]| cance | appy Help

FIGURE 5-1.7 Object Styles dialog — project-wide graphics controls for stairs

Visibility/Graphic Overrides for Floor Plan: Level 1 X

Model Categories  Annotation Categories  Analytical Model Categories  Imported Categories  Filters

[+ show model categories in this view If & category is unchedked, it will not be visible,
Filter list: | Architecture w
Projection/Surface Cut

~
Visibility = = Halftone | Detail Le
Lines Patterns Transparency Lines Patterns

- M Specialty Equipment O By View
=™ Sia Override... Override... Override... Cverride.., Override... By View
<Above> Cut Marks
<Aboves Mosing Lines
<Abover Outlines
<Above> Riser Lines
<Above> Supports
Cut Marks

Hidden Lines

MNasing Lines

Outlines

Riser Lines

Supports
Treads/Risers

P ~ — o

Owerride Host Layers

Al | | None | I Invert | | Expand All I [ CutLine Styies N e

Categories that are not overridden are drawn 3
according to Object Style settings. Object Styles... I

| o || cmcad | apply Help

FIGURE 5-1.8 Visibility/ Graphic Overrides dialog — view specific graphics controls for stairs
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Calculate Tread/Riser Size:

Although Revit automatically calculates the rise and tread dimensions for you, it is still a
good idea to understand what is happening.

The riser is typically calculated to be as large as building codes will allow. Occasionally, a
grand stair will have a smaller riser to create a more elegant stair.

Similarly, the tread is usually designed to be as small as allowable by building codes. This
author worked on the design of a ski chalet where the treads were deeper than required by

code for the comfort of those wearing ski boots in the building,

The largest riser and shortest tread creates the steepest stair allowed. This takes up less floor
space; see the next image. A stairway that is too steep is uncomfortable and unsafe.

Building codes vary by location; for this exercise, you will use 7" (max.) for the risers and 12"
(min.) for the treads (11" tread plus a 1" nosing).

Codes usually require that each tread be the same size in a single run, likewise with risers.

Riser: 4"
Tread: 12"

Riser: 7"
Tread: 9"

S

3>

To calculate the number and size of the risers:

Given:
Risers: 7" max.
Floor to floor height: 13'-4".

Calculate the number of risers:
13'-4" divided by 7" (or 160" divided by 7”) = 22.857
Seeing as each riser has to be the same size we will have to round off to a whole number.
You cannot round down because that will make the riser larger than the allowed maximum
(13"-4" / 22 = 7.3"). Therefore, you have to round up to 23. Thus: 13’-4" divided by 23 =
6.957.

So you need 23 risers that are 6 15/16" each.
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Multistory Stairs:

If a stair extends multiple stories (i.e. levels) in a building, Revit has a feature which will
support this in some cases (but not all). When a stair is selected, adjusting the parameter
Multistory Top Level will cause the entire stair (runs, landings and railings) to array
vertically. This really only works with straight run or U-shaped stairs (aka switchback stair).

In the image below (Figure 5-1.9), there are triple-run (left) and double-run (right) stairs. As
a side note, the-triple-run stair might be used to minimize required floor space, but requires
enough vertical distance between floors as two runs overlap and can create headroom issues.
When the Multistory Top Level parameter is adjusted a level two or more levels above, the
double-run will work, but the triple-run will not.

FIGURE 5-1.9 Two stair designs between level 1 and level 2

If the Multistory Top Level parameter is adjusted for both stairs in the example above, we
see the result in Figure 5-1.10. Because the stair is arrayed vertically, and the triple-run starts
and ends on the same side, we see a major issue. However, the double-run stair works
correctly.
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FIGURE 5-1.10 Stairs arrayed vertically using the Multistory Top Level parameter

Keep in mind that the floor-to-floor height must be the same because this feature does not
alter the stair at all. Also, only the original, lowest-level stair can be edited.

Conclusion:
This concludes the basic introduction to Stairs and Railings in Revit. The next sections will

dive deeper into each of these tools.
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Stair by Sketch

This section will cover the first of two tools available in Revit for
creating stairs. The Stair by Sketch option used to be the only way to
create stairs in Revit—this is the option we will look at in this section.

Stair Parameters:

First you will review the parameters available in the S7ar Family. Note

O

Stair

Stair by Component

a0 @ |

Stair by Sketch

L=

that Stairs, like Walls, are a System Family and are only detined within a
project or template.

1.

From the Pryject Browser, expand the Families = Stairs = Stair (i.e., click the plus

signs next to these labels).

2. Right-click on the stair type Steel Pan Stair, and select the Type Properties option

from the pop-up menu.

You should now see the parameters shown in Figure 5-2.1.

Take a couple minutes to see what options are
available.

Tread: This defines the minimum
dimension of tread in plan view. Unlike
Risers, this dimension will not
automatically change.

Nosing ength: Treads are typically 12"
deep, usually code minimum, and 1" of
that depth overlaps the next tread. This
overlap is called the nosing.

Riser: This provides Revit with the
maximum dimension allowed by code, or,
if you want, less. The actual dimension will
depend on the floor to floor height as
described in the previous section.

Stringer Dimensions: These dimensions
usually vary per stair depending on the stair
width, run and materials, to name a few
variables. A structural engineer would
provide this information after designing
the stair.

Cost: Estimating placeholder.
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Type Properties X

Famiy: |System Famdy: Star v|

Type: [steel Pan Star

Type Parameters

Parameter
Calculation Rules A
Calculation Rules Edit...

Minimum Tread Depth ol b

Maximum Riser Height d

Construction A
Extend Below Base 0' 0"

Monolithic Stairs O

Land 0' 0

Underside of Winder

g Overlap
Smooth

Function Interior

| Graphics A

Break Symbol in Plan

Text Size 3/32"

Text Font Arial

Materials and Finishes A

Tread Material <By Category>

Riser Material <By Category>

Stringer Material <By Category>

Monolithic Material <By Cateaorv> 2
<< Preview [Cx ] concel Apply

FIGURE 5-2.1 Stair type properties
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Sketching Stair Layouts:

When the Stair by Sketeh tool is selected, Revit enters Create Stairs Sketch mode. First you
set the Base Leve/ and Top Level, this determines how many treads and risers are created. Next,
begin drawing the stair; the first pick is the bottom. The default sketch mode is “Run.” This
mode allows you to pick two points and let Revit automatically create the Riserand Boundary
lines. The distance between the points you pick determines how many treads and risers are
created. Picking two points far enough apart will create a single run stair that extends from
floor to floor.

The following three images show how a simple single-run stair is drawn.

19 -3

First Pick

Second Pick

-
/

2 RISERS CREATED, 0 REMAMNG

After picking your first point, move your cursor until the on-screen text (near
your first pick) says “0 REMAINING,” and then click your second point. Be
sure you see the Horigontal or 1Vertical alignment line before clicking your

Riser Lines Boundary Lines

Run Line

second point, if it is to be so aligned.

g

22 RISERS CREATED, 0 REMAINING

The Riser and Boundary lines may be manipulated at this point; e.g., move the

boundary line to make the stair wider, or rotate it to make it follow an angled
wall, or you can even rotate a single riser, maybe for a stage?

|

\‘F\llllll [ T T
T T T O T B

==ttiddId=seitid=

Clicking Finish Edit Mode (i.e., green checkmark) creates the stair. Note that a
railing is added by default to both sides and the cut symbol is added relative
to the view’s Cut Plane (via View Range).
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Looking at Figure 5-2.2 you can see how the
stair looks in a 3D camera view. Notice the
guardrail on each side with a handrail. The two
railings are hosted by the Szzr. This is similar to
how a door is hosted by a wall. If the stair is
deleted, the railings will be deleted. However,
you may delete one, or both, of the railings and
the Stairwill not be affected.

Next you will take a look at how Revit will
automatically create a landing when needed.

Landings

Creating an intermediate landing is pretty
simple. Your first two picks must fall short of
the number of risers needed. Then, you pick
the 3 and 4™ points as shown in Figures 5-2.3
and 5-2.4. The first example shows an L Shaped
stair, the second a straight stair with an in-line
landing. See Figure 5-2.5 on the next page for a
3D view of these completed stairs.

FIGURE 5-2.2 3D view of stair

_‘\_
__\ 4th Pick

/ First Pick Second Pick T

HERERRNRNRRRERED =

22 RISERS CREATED, O REMAINING

FIGURE 5-2.3 Sketching a stair with a landing — L shaped stair

HENERRRRRRRRARA = NENER

22 RISERS CREATED, [t REMAINING
FIGURE 5-2.4 Sketching a stair with a landing — straight run

5-16



Vertical Circulation

Variations

Next you will take a look at how the
sketch lines can be customized to
accommodate unique situations.

First, while in Skefch mode, the
Boundary Line (s) can be rotated as
shown in Figure 5-2.6.

The next image, Figure 5-2.7, shows
how the Boundary Line can be
modified to follow multiple angles.
While in Edit mode, you select the
Boundary option on the Rzbbon. You
can now sketch new lines and
modify existing ones.

Boundary Lines must be continuous
and there can only be two total
(sides, not lines). Therefore, there are
a number of limitations on what can

be modeled.

FIGURE 5-2.5 3D view
of stairs with a landing

22 RISERS CREATED, 0 REMAINING

FIGURE 5-2.6 Rotating the boundary line to make one side of stair angled

|

22 RISERS CREATED, 0 REMAINNG

FIGURE 5-2.7 Editing boundary line to make one side of stair follow irregular wall
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The Risers may also be modified while in S&etch mode. First you select the Riser option
(Figure 5-2.8) and then sketch additional line work, which represents the edge of a tread. An
example of this can be seen in Figures 5-2.9a and b. The green boundary line was trimmed
back; this causes the stringer to stop short of the last riser. To draw the curved riser line,
simply select one of the arc options from the Rzbbon while the Riser draw option is current.
Draw the curved line and finish the sketch.

RSB iodty | Stais > tditSkeich T
e [/H060L & @ @ i

Boundary /= /" (T
By Boundary | 2™ {7 {7 K |-| "C how Ref Viewer Railing
ém Riser s Plane Type

Mode Draw Work Plane Tools

FIGURE 5-2.8 Ribbon options while in Stair Sketch mode

22 RISERS CREATED, 0 REMAINING

FIGURE 5-2.9a Custom riser modification FIGURE 5-2.9b Custom riser in 3D view

Stringer Conditions

Revit offers limited control over the stringer shape. For example, it can only be rectangular
shaped — but you can adjust the size. There are other ways of modeling a stringer; you could
hide the built-in stringer and add a channel shaped stringer to the railing system’s bottom
edge, or model it separately.

You can modify the start and end positions of the stringer. This is often required to match

the design developed by the structural engineer or stair fabricator. Often, the stringer
extends to a beam or floor edge. Here is how that is done. ..
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While in Sketeh mode, use the Boundary option (Figure 5-2.8) to draw a small line past the last
Riseras shown in Figure 5-2.10. Select this line and set its S/gpe to be Flat on the Options Bar.
You can also adjust the Height Correction option to make the top of the stringer align with an
adjacent wall base if needed. The final result is shown in the 3D image (Figure 5-2.10).

Another option is to just drag the current Boundary edge out past the last Riser: This
extension can only be sloped as it is a continuation of the main sloped stringer.

Slope: Flat v Height Corection: 0' 0"

4
3

£

i
tType ’

R e Ty

‘_.-....m

22 RISERS CREATED, 0 REMAINING

=2
=

3
B Mi‘,‘.‘—é

FIGURE 5-2.10 Stringer control options

Stair Width

Keep in mind that the width of the stair is between the two stringers. When laying out a
stair, you need to consider the size of the stringer that will appear on each side when the stair
is finished (Figure 5-2.11). This is only true when the Type Properties has the stringer left and
right options set to Closed. Otherwise, when set to Oper, the stringers are below the stair and
do not increase the overall width. Figure 5-2.12 shows an example of an Opex stringer.
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4 RISERS CREATED, 18 REMAINING

While in S ketch Mode Sketch Fintshed

FIGURE 5-2.11 Stair width does not include stringers (when Stringer set to closed)

FIGURE 5-2.12 Stair with Stringer option set to open

Limitations with Stair by Sketch

There are a few things which the Stair by Sketch cannot do. One is create a three-run, or
double switch-back, stair as the 2D sketch lines cannot overlap. Another is to have a stair
split off into two directions from a landing as shown in the rendered images eatlier in this
chapter. For these reasons and a few others, Autodesk created the Stair by Component tool
covered in the next section.
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Stair Sample File from Autodesk’s Web Site:

Make sure to examine the stair sample file available on Autodesk SEEK. On the Insert tab,
in Revit, search for “Revit samples” in the Seek search box and then select the stair option
listed in your browser. You can download this file and see examples of several different stair
types side-by-side as seen in the images below. You can also select one and view its
properties to see how it is done. Additionally, you can Copy/Paste one into your project,
select your stair, and then select the newly imported type(s) from the Type Selector. The partial
view of the sample file, shown below, has open riser, single stringer, no stringer, spiral, etc.
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Stair by Component

The Stair by Component tool was created in Revit to deal with some limitations inherent
with the Stair by Sketch tool. At first glance, this tool works in a similar way to the Stair by
Sketeh tool; for example, start the command and pick two points to create a single-run stair.
The resulting stair, for Steel Pan Stair, even looks exactly the same. However, as we dig
deeper we find many differences.

Stair Types:

When the Stair by Component command is selected, the Type Selector lists three options
(Figure 5-3.1); this example is based on the Commercial-default template. At this point it is
helpful to compare these three options with their corresponding entries in the Project
Browser under Families - marked with #1 in Figure 5-3.2. The fourth item marked with #2,
“stair,” contains everything related to the older Stazr by Sketch command. The remaining
items are the “components” for this newer stair tool. These components are selected within
the properties of the three main options highlighted here.

Properties x
=
Assembled Stair =) Assembled Stair 1
Steel Pan Stair ‘... Steel Pan Stair
(- Carriage \\_/
|_§.s_-~:..--,: =) Cast-In-Place Stair

i Monolithic Stair 1
el - Monolithic Landing S~
FJ Monolithic Run
-~ Men-Menolithic Landing
- Noen-Monolithic Run

| Steel Pan Stair

Cast-In-Place Stair

Monaolithic Stair G- Precast Stair

Precast Stair Precast Stair 1

Precast Stair

FIGURE 5-3.1 Type Selector; FIGURE 5-3.2 Family\ Stairs
Stair by Component tool active in Project Browser

Stair Component Types:

To see how a Stair by Component type, listed above, makes use of the component types
take a look at the Type Properties for the “Steel Pan Stair” in Figure 5-3.3. The selected
component types, which have been highlighted, can each be seen in the Project Browser as
shown in Figure 5-3.4, also highlighted.
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Unlike the Stair by Sketch, which contains all required properties in one Type Properties
dialog (covered in the previous section), the Stair by Component has Type Properties for the
entire stair (Steel Pan Stair in this example) and then Type Properties for the various
components: Run Type, Landing Type, Supports and Cut Mark Type.

Type Properties X

Family: System Famiy Stair ~ Load...

Type: |Sbeel Pan Star ) | | Duplicate.

Type Parameters

Parameter Value |:| A
Calculation Rules ¥
Construction %
Run Type 2" Tread 1" Mosing 1/4" Riser
Landing Type Mon-Menolithic Landing
Function Interior
Supports 2
Right Support Stringer (Closed)
Right Support Type Stringer - 2" Width
Right Lateral Offset 0 0"
Left Support Stringer (Closed)
Left Support Type Stringer - 2" Width
Left Lateral Offset oo
Middle Support O
Middle Support Type <Mone>
Middle Support Number 0
Graphics 2
Cut Mark Type ‘Single Zigzag
Identity Data A
Taome hom e ]
<< Preview I oK I | Cancdl | Apply

FIGURE 5-3.3 Steel Pan Stair type properties

=) Stairs

-} Assembled Stair

- Carriage
EI Cast-In-Place Stair
- Menolithic Landing
El Monolithic Run
=) Mon-Menelithic Landing
Meon-Menclithic Landing
- Non-Menolithic Run
2" Tread 1" Mosing 1/4" Riser
- Precast Stair
- Stair
] Stair Cut Mark
- Double Zigzag

[+

<[#

=[]

Single Zigzag
=l Stringer
- Ditninger - 2" Width

FIGURE 5-3.4 Component
families used by Steel Pan Stair

Supports defined: Both a Carriage and a Stringer are able to support the
stair. In Revit, a carriage is below the riser and treads while a stringer runs
alongside them. A Stair by Component stair can have three supports, Left, Right
and Middle, as seen in Figure 5-3.4. All three supports can be carriage-style
but only the Left/Right can be stringers. FYI: There is some legacy
terminology in Revit that 1s a bit confusing; a stringer is called “Closed” and a
carriage 1s called “Open.”

Examples of parameters associated with component types can be seen in Figure 5-3.5; here
we see the Run Type named 2” Tread 1” Nosing %4” Riser and the Right Support Type named

Stringer — 2> Width.
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Type Properties X Type Properties X
Family: |Syshem Family: Non-Monolithic Run ~ | Load... Family: |Svsﬁem Famiy: Stringer ~ | Load..
Type: |2"l'reall 1" Mosing 14" Riser V| | Duplicate. . Type: |Sl‘n_p-—2'|ﬁ-| V| | Duplicate. . |
Type Parameters Type Parameters
Parameter Value |:| A Parameter | Value |:| A

Materials and Finishes A Materials and Finishes H
Tread Material <By Category> Material ;4 By Category> E :
Riser Material <By Category> T 2
Treads A Section Profile Default

Tread Flip Section Profile O

Tread Thickness o2 Structural Depth On Run o 212"

Tread Profile Default Structural Depth On Landing o7

Nosing Length 01" Total Depth 10"

Nosing Profile Stair Mosing - Pan : Stair Nosing Width o 2"

Apply Nosing Profile Front Only Identity Data Y
Risers A Type Image

Riser Keynote

Slanted Model

Riser Thickness 0 014" Manufacturer

Riser Profile Default Type Comments

Riser To Tread Connection Extend Riser Behind Tread URL

Identity Data 2 Description

Type Image | Assernbly Description

Keutite Assembly Code v

<< Preview | oK | | Cance | Apply << Preview | oK | | Cancel Apply

FIGURE 5-3.5 Type properties for two of the stair component types associated with ‘Steel Pan Stair’

Notice in the image above that things like material and tread profile can be selected. This
entite Run Type can be duplicated and modified when required—for example, a project has
a simple utilitarian stair and a more formal open stair. Also notice that a profile can be
selected for the supports: Section Profile. Thus, we can define a channel-shape which is
fairly common in commercial construction. Remember, with the Stair by Sketch, the support
can only be rectangular in shape.

All these settings will make more sense once you start using this tool. However, at this point
you should have the basic understanding that there are properties for the entire stair system
and then separate properties (i.e. types) for the individual components of the stair.

Creating Stairs using Stair by Component:

While creating a stair with Stair by Component, the 3D “components” are created along the
way. Using this tool, the individual sketch lines are not seen or editable (e.g., boundary and
riser) like they are with the Stair by Sketch tool. This makes it easier to see what the stair will
look like before clicking Finish Edit Mode. Also, because there are not sketch lines, it is
possible to create a stair with multiple switch backs.
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Here are the basic steps for the Stair by Component tool:

e Start at the lowest level ‘
e Seclect Stair by Component tool

e Verify stair style in Type Selector

e Verify Base and Top Level settings in Properties ‘

e Adjust settings on Options Bar
o Location Line
o Offset (horizontal)
o Stair Width
o Landing creation
o See Figure 5-3.6 below

e Pick points to define one or more runs
o  Optional: Add Landing to top or bottom if needed

o select Landing on Ribbon while in Stair by Component tool
e Optional: Select and delete individual Support elements

o For example, if there is a door at an intermediate landing

o Use the Support option to replace if needed

The image below shows the Options Bar while the Stair by Component tool is active
(Figure 5-3.6). Be sure to select the best option for Location Line. If in a stair shaft, one of
the exterior support options is likely the more convenient option. Note that these settings
can vary per run within the same stair instance.

Location Lines Run: Center v Offset _ Actual Run Width: _ [ Automatic Landing ,

FIGURE 5-3.6 Options bar for Stair by Component tool

Picking the points on-screen is similar to the Stair by Sketch tool. Two clicks could create a
continuous single-run from floor to floor, or, as seen in the image below, multiple clicks
creates multiple runs. All along, Revit indicates how many risers remain before reaching the
next level.

Third Pick

First Pick Second Pick

FIGURE 5-3.7 Creating stair with Stair by Component tool
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Once the components are created, and while still in the Stair by Component tool, individual

components can be selected.

Stair Landings:

In the first image (Figure 5-3.8) the

intermediate landing is selected. Notice
there are six grips. There is one grip on

each side and one grip at each stair run. 22

The next image (Figure 5-3.9) shows

how the landing can be modified when

adjusting the grips by clicking and
dragging. In this example, the three

circled grips were moved to change the
size and shape of the intermediate

landing. FIGURE 5-3.8 Stair by Component edit mode with

landing selected

Landings are only automatically added
between runs when Automatic

Landing is checked on the Options
Bar. If additional landing construction

is required at the top or bottom of the

stair, select the Landing option (see 29
Ribbon image below) and then sketch a
closed loop which is touching the "

12

adjacent stair run.

Medify | Create Stair

The result is a landing with added supports on all three sides as
seen in the upper part of Figure 5-3.10. Selecting the end support
allows you to delete it. Notice how the side supports adjust from
mitered to flush cut in the lower image once the support has been

deleted.

When a landing is selected, its Relative Height and thickness are
listed in the Properties Palette. Adjusting the elevation will
automatically adjust the runs, plus the number entered will be
changed to the closest riser position. However, the runs are not
adjustable if any of them have been converted to a sketch (more on
this in 2 moment).
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FIGURE 5-3.9 Landing adjusted using grips

22

FIGURE 5-3.10
Added landing and
support deleted
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Non-rectilinear Landings:
The intermediate landings automatically created by

Revit can be modified. While in

Stair Edit mode, select the landing EID
component as shown in the first @
image in Figure 5-3.11. Click the
Convert command on the Ribbon.

i

I

Convert . -

At this point, a message appears indicating the
conversion is irreversible. Click Close to complete
the conversion. The landing portion of the stair is
now a Sketch-based stair element.

With the landing still selected, click R

the Edit Sketch command on the [
Ribbon. The lines which define the Io- - Edit
perimeter of the landing, in plan- Sketch

view, are now editable. Use Draw

and Modify tools, such as Line, Circle, Arc, Split,
Trim, Offset, etc. to adjust the footprint of the
landing. An example of a modified landing can be
seen in the second image to the right.

When finished editing the landing sketch, click the
green checkmark to exit sketch mode. If the sketch
is not a clean outline with any overlapping or
crossing lines Revit will create the landing. Unlike
other sketches, like floors, there cannot be multiple
closed loops (e.g. in a floor, a loop within a loop
would create a hole in the floor). If a sketch error is
shown, Revit will highlight the problem area. Simply
click Continue and fix the problem.

Click the green checkmark one more time to finish
the entire stair instance; Revit will recreate any hosted
railings as well. This can be seen in the last image to
the right.

If the landing needs to be modified again, select the

stair and click Edit Stair and then select the landing
component and click Edit Sketch.
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Landing Properties: Type Properties X
Alanding can have its main

. Family: System Family: Non-Monalithic Landi Load...
propertles defined by the Run, amily yatem Family: Nen-Menolithic Landing a
Wthh iS the default Setﬁng’ or Type: Mon-Monelithic Landing Duplicate...
independently.

Type Parameters

Selecting a landing and then looking - _ =

Parameter Value =

at its Type Properties we see Same Treads %
as Run is selected (Figure 5-3.12). Same as Run |
This tells Revit to inherit several Identity Data -
properties from the stair run that z;:;:;age
the landing is connected to within L e g
the Stair 1?)/ Componem‘ instance. FIGURE 5-3.12 Landing type properties; ‘Same as Run’ checked

Type Properties X

TIP: A component within the stair
can be selected without entering Family: System Family: Non-Monolithic Landing Load...
edit mode. Simply hover your

Type: Non-Monolithic Landing Duplicate...
cursor over the component and
then tap the Tab key and click to i
select once the component i
hlghhghts Parameter | Value |=| ~
Materials and Finishes &
. Tread Material |<By Category> =
When Same as Run is unchecked, = i
several properties appear as shown Same s Run 0
in Figure 5-3.13. (Tread o M.
| Tread Thickness 02"
. . |Mosing Length ol
Landlng Material: |MNosing Profile Stair MNasing - Pan : Stair Nosing - P
In addition to controlling the | apty Mosieg Brobk bbby
. . . ity Data "
various tread properties, notice that S,
. . | Type Image
a material parameter is also now e
A—y-ﬁ i
. . m
available when Same as Run is

unchecked. If the landing requires a
different floor finish, uncheck
the Same as Run option and
specify the material using the
Tread Material parameter.

An example of the nosing and
material matching the run can
be seen in Figure 5-3.14.

FIGURE 5-3.14 Landing nosing and material example
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Stair Supports:

When a support (aka Stringer) is selected, there are three ways in which the end can be cut:
Horizontal, Perpendicular and Vertical (Figure 5-3.15). The default is Vertical. This setting is
only adjustable at the ends of a top or bottom run. Notice in the image that the setting can
vary for each side of the stair.

These options for supports are more limiting than those for the Stair by Sketch tool.
Looking back at that section, we see it is possible to control whether the stringer continues
to slope or is flat, and its vertical dimension. With the Stair by Component tool we can only
extend the stringer if there is a landing to host it.

§§\ N §§\

Horizontal Perpendicular Veertical

FIGURE 5-3.15 Three options for a support end cut: Horizontal, Perpendicular and Vertical, respectively

Revit generally does a good job at how supports transition. Sometimes there are issues as
seen in the example below, on the left. This is not really Revit’s fault. The issue is we did not
give Revit enough room to make an appropriate transition. Once the landing has been
adjusted we see the buildable result on the right. As we will see later, this is true for railings
as well.

Support Transition Issues Support Transition Correction

FIGURE 5-3.16 Dealing with supports which do not transition correctly
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The example in the previous image
(Figure 5-3.16) shows two runs
coming off of the same landing, up to
the next level. The steps to accomplish
this will be covered in the next section
on stair runs.

Stair Runs:

When an individual stair run is
selected there are a few adjustment
options per the grips as seen in Figure
5-3.17.

Dragging the side grips modifies the
width of the stair — just for the selected
run. Each run can be a different width.

Dragging the top end (or bottom end)
grip will depress the number of steps in
the selected run. The opposite run will
have the same number of steps added
(or removed); see Fig. 5-3.18.

A selected run can also be Nudged
using the Arrow keys. When nudging
the stair away from the landing, Revit
will automatically extend the landing to
meet up with the new stair position.

Additional runs can be modeled within
the same stair instance as shown in the
previous section. This may be for a
grand stair or access to an adjacent
roof level. Here is how this is done:

o  While in edit mode, select the
landing (Fig. 5-3.19)

e Copy the Relative Height to
the clipboard; highlight and
press CTRL + C

o Select the Run command on
the Ribbon (Step #1, Fig. 5-
3.20)

FIGURE 5-3.17 Stair run selected

FIGURE 5-3.18 Stair run grip adjusted

JBEHB- Q- 2 OA -0 GO
w £ Cope - ] L Ml 1 e e
y X o0 B i Pl > >
Modify| | | ! ) 4 4+ O = -
= ¥ ACKOIEETE:
Select = | Properties | Clipboard Geometry Modify 4
Iodify | Create Stair X
Properties X

e

Stairs: Landings (1) v | B Edit Type

Constraints S
Relative Height jo° 247/256" |
[ — s ‘ .....
Identity Data 10

Image
Comments
Mark ]

Phasing R
e e tonshuenan, |} _L_
FIGURE 5-3.19 Height listed for selected landing

e

5-30



Vertical Circulation

e Switch the
Properties Palette Ins. o=
drop-down to ) 4 1 2Fr®
Run (Step #2, ® & Landing &
Fig. 5-3.20) A W | @ suppor :
e Paste the landing — i i |
hei ht iI‘ltO Location Line: Run: Center w  Offcet| 0' 0" Actual Run Width: | 3' 0"
g . Properties -4
Relative Base
Height; CTRL ] .
+ V (Step #3,
Flg‘ 5_320) Mew Stairs: Runs \ 2 )~ Edit Type
[ Draw the stair Constraints “\_./ *
run (Flgure 5_ Location Line {Run: Center !
3.21) 10
Run Height
. | Construction -
The result is a new run R bl petma o IF I 9
joined to the landing as Begin with Riser
seen in the two images B A A PR L el -

that follow. Notice the
run arrow is not able to

FIGURE 5-3.20 Adding an extra stair run from an intermediate landing

connect multiple stair runs. Thus, make sure to model the desired primary path first. Also, if
the secondary stair run needs to be repositioned, it will become un-joined with the landing,.
However, the landing can be adjusted and once it touches the run it will automatically join

with it.

10

FIGURE 5-3.21 Extra run added to stair
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FIGURE 5-3.22 3D view of modified stair
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Stair Limitations:

There are a few limitations with Stair by Component compared to Stair by Sketch when it comes
to modeling a stair run or landing. For example, the edge of the stair cannot be angled as
shown in the previous section. The bottom tread is not able to be extended out and rounded
either.

The way to deal with these limitations is to convert the stair component to a sketch-based
run or landing. As covered a few pages back for a custom landing, with a stair run selected,
while in edit mode, click the Convert option on the Ribbon. As the following message
indicates, this is irreversible. The main drawbacks are not being able to drag grips to resize
the components, but runs and landings still join properly. Thus, the drawbacks are minimal
when compared to the need to model the stair correctly. Once a component is converted,
select it and click Edit Sketch on the Ribbon to modify a run or landing. At this point you
are two “edit modes” deep—meaning the green checkmark, for finish, must be clicked twice
to fully complete the stair modification.

Stair Annotation:

There are a few annotation tools related to Stair by

Component to be aware of. e s Yo D
" b

The Stair Path tool, found on the Annotation tab, hmad T Stair Path
adds the UP or DN text and an arrow. Keep in mind
that every tool on this tab is 2D and view specific. by
When a stair is initially created, the Stair
Path annotation is automatically added to o view Referenis
every plan-view. = -

P ¥ Beews Tag 125 Tread Number
The Stair Path element can be selected and U feace Tag W M Ret

then repositioned or even deleted in each
view. If the annotation is deleted, or a new
plan-view is created, use the Stair Path tool
to add it to a stair instance.

The visibility of the text and arrows can be controlled separately and per view. Figure 5-3.23
shows the Visibility/Graphic Overrides dialog with the Stair Paths category expanded on
the Annotation Categories tab.
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The text and arrow can be

r
Visibility/Graphic Overrides for Floor Plan: Level 1

moved separately. The text,
“UP” or “DN,” can be
moved in any direction.
The arrow can only be

Filter list:

Model Categories | Annotation Categories | Analytical Model Categories I Imported Categories | Fil

Show annotation categories in this view

Architecture -

1

moved perpendicular to
the run of the stair.

Visibility

Projection/Surface

Spot Slopes

The Tread Number tool,
also found on the

|
- Stair Landing Tags

Stair Paths
[ <Aboves> Up Arrows

Halftone

Annotation tab,

Down Arrows

..#l DOWN Text

enumerates each tread for

.M Up Arrows

a selected run. This tool

b UP Text

Stair Run Tags

only works with Stair by

Stair Support Tags

Component elements; it will

Stair Tags

not work with a stair

Stair Tread/Riser Mumbers

K| &&= =]

Structural Annotations

created with Stair by Sketch.
However, if a run is
converted to a sketch
within a Stair by Component

stair this command will still work.

This tool is simple to use. To add
tread numbers to a stair, simply
start the command and then
select a stair run within a plan or
section view. Each separate run
needs to be selected, even within

one Stair by Component instance.

The numbers only appear in the
current view.

An example of the results can be
seen in Figure 5-3.24 for both
section and plan views.

Once placed, select it to access
several formatting options via the
Properties Palette. The Tread
Number element is selected in
Figure 5-3.24; notice the dashed
line running through the
numbers. When not selected,
there is no visible line.

O

O

O

O

: O
e e e o e e B sttt i e
FIGURE 5-3.23 Stair path category

. BEEE.

upP

Plan View

Section 1 zew

FIGURE 5-3.24 Tread Number tool results
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Warnings:

If a stair has a problem, for example a stair instance does not | Maodify | Stairs
reach a floor level, the Show Related Warning button will ,
appear whenever that stair is selected. @ g_j

Show Related
Warnings

Edit
Stairs

Edit

Clicking this button will open a dialog describing the
problem as shown in the image below (Figure 5-3.25). This
can happen if a stair is created and there are “remaining”
risers listed prior to clicking finish. Also, if a stair type is
switched from non-monolithic to monolithic this can appear.

Warning

Autodesk Revit 2017

Messages
= Waming {may be ignored)
i Stairtop end exceeds or cannat reach the top elevation of the stair.

= Add/remove risers at the top end by cortrol or or change the stair un's
'Helative Top Height' parameter in the properties palette.

EIE8 \Waming 1

S e N s il

FIGURE 5-3.25 Warning message for selected stair

To see a full list of warnings for the entire model, select Manage = Warnings (Figure 5-
3.26). This should be done occasionally to ensure there are no major issues with the model.
Keeping this list free of major errors can improve the performance of the model as Revit is
not constantly checking this situation.

Autodesk Revit 2017

Warnings
[#-- Highlighted lines overap. Lines may not form closed loops.

The rail is not continuous. Breaks in the rail usually ocour at sharply-angled
B transttions. To fix the problem, try:

- Changing the transition style in the rail type properties, ar

- Modifying the railing path at the transition.

lgl j Stair components are not continuously connected. This may cause incomect
pull r=presentation and annotation.

=~ Waming &
w[] Stairs : Assembled Stair : Stair : id 374657
Stair top end exceeds or cannot reach the top elevation of the stair. Add/remove
=) risers at the top end by control or or change the stair run’s "Relative Top Height”
parameter in the properties palette.

£ Waming 7
“[ Stairs : Assembled Stair : Stair : id 375278

Show More Info Delete Chedked. ..

To highlight an element in the graphics window, selectitin this tree.

Most standard view commands work without exiting this dialog.

FIGURE 5-3.26 Warnings list for entire project
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Exercise 5-4:

Introduction to Railings

. . . . I . WALL MOUNTED
This “exercise” will provide a basic introduction to the HANDRALL SYSTEN

railing tool in Revit. There are no required steps for the
law office project in this section. However, it is highly

recommended that this information be reviewed prior ® Tl

to completing the steps required later in this chapter. P10y | ‘ Pin "

R olo T TREAD COUNT VARIES -
aling 1ypes: SEE STAIR SECTIONS

When the Railing command is selected, the railing Types in the current project are listed in
the Type Selector. Compare this list to the same items listed in the Project Browser under
Families\Railings\Railings. The items listed in the Project Browser can be Duplicated or
Deleted.

Properties *
Railing |
Guardrail - Pipe
|5:‘ arch > )
Railing & Railings
- Baluster - Round
Glass Panel - Bottom Fill i :
[ Baluster - Square
| Guardrail - Pipe [ Baluster - Steel Flat Upright
Guardrail - Rectangular - Handrail Type
Handrail - Pipe - Panel - Glass
Handrail - Rectangular =R Railing
Mast Recently Used Types - Glass Panel - Bottom Fill
-Guardrail - Pipe
-Guardrail - Rectangular
- Handrail - Pipe
Handrail - Rectangular
- Support - Metal - Circular
[ Termination - Woed - Rectangular
Apply & Top Rail Type
FIGURE 5-4.1 Type Selector; FIGURE 5-4.2 Family\Railing
Railing tool active in Project Browser

Railing Component Types:

Similar to the way Stairs work, Railings have several high-level properties (i.e. Type
Properties). These can be seen in Figure 5-4.3. Notice the option to select a Top Rail and
Handrail type. Also, there is an option for two handrails on the same railing. This allows a
Handrail to be placed on both sides of a railing.
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The options available in the Top Rail and Handrail component drop-down lists is based on
the Types created in the current project. These options can be seen in the Project Browser as
shown in Figure 5-4.4. These Types can be Duplicated or Deleted via the right-click menu.

Type Properties X
Family: |Sysﬁem Famiy: Raling ~ | Load...
Type: | Guardral - Rectangular v| | Duate.. |

Type Parameters
Pararmeter Value |:|
Construction ¥
Top Rail 2
Height 3 &"
Type Rectangular - 2" x 2"
Handrail 1 2 &
Lat.r:ral Offset gt p e e Baluster - Round
Height :
e TS T Baluster - Square .
Type o ey A B B Baluster - Steel Flat Upright
Handrail 2 2 B I:|and.rai| Type
Lateral Offset i e Circular-11/2°
Height - Pipe - Wall Mount
Position MNone i i...Rectangular - Wall Mount
Type None @ o b B Panel - Glass
Identity Data ¥ g Railing
----- Support - Metal - Circular
----- Termination - Wood - Rectangular
= Top Rail Type
-------- Circular-11/2"
| << Preview | | oK | | Cancel | Apply - Elliptical - 11/2"x 1 1/8"
... Rectangular - 2" x 2"
FIGURE 5-4.3 Guardrail — Rectangular railing properties FIGURE 5-4.4 Component

families used by railing

Conceptually, take note that a Top Rail and Handrail are more complex than just selecting a
profile, as this will help you understand Revit’s internal structure for these element types.
The properties associated with the Top Rail and Handrail selected in the previous image can
be seen in Figure 5-4.5.

In Revit, a Profile is a simple 2D closed outline—a series of connected lines and/or arcs. An
example can be seen in Figure 5-4.7. Similar to other families, profiles can be parameterized.
Thus, this simple circle is able to represent multiple diameters. The Project Browser shown
in Figure 5-4.6 shows two sizes (1.e. types) for this profile. Just like doors, these types can be
duplicated and new sizes created without the need to create a new profile family. However,
creating a new profile is easy: New = Family = Profile.rft template.
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Type Properties X Type Properties x
Family: |Syshem Family: Handral Type - | Load... Family: |Sysﬁem Famiy: Top Ral Type v | Load...
Type: [ Craadar - 1 172" v] | Dwiate.. | Type: [Rectangiar -7"x 2 v | Duwkate.. |
Type Parameters Type Parameters
Parameter Value =| ~ Parameter Value =™
Profile Circular Handrail : 1 1/2" Hand Clearance -0 1"
Projection 0 33/4" Profile Rectangular Handrail : 2" x 2"
Transitions Simple Prajection i
Materials and Finishes 2 Transitions Gooseneck
Material =By Category> Materials and Finishes
Extension (Beginning/Bottom) A Material {<By Category>
Extension Style Mone Extension (Beginning/Bottom)
Length 0o Extension Style MNone
Plus Tread Depth [ Length o0
Extension (End/Top) & Plus Tread Depth O
Extension Style Mone Extension (End/Top) A
Length oo Extension Style None
Terminations ) Length oo
Beginning/Bottom Termination Mone Terminations b
End/Top Termination None Beginning/Bottem Termination MNone
Supports & End/Top Termination Mone
Famnily Mone Identity Data &
Layout Align With Posts v Type Image P
Comm i e n_nn ¥ ma o mbm
<< Preview | oK | | Cancel | Apply << Preview | oK | | Cancel | Apply

FIGURE 5-4.5 Type properties for two of the railing component types associated with “Guardrail — Rectangular”

- Base-Vinyl

----- C-Channel-Profile !
EI ----- Circular Handrail Diameter = 0o-11/2"
L1 ‘

. 1" NN
----- Elliptical Handrail &
----- Fascia-Flat -
----- Form Deck_Non-Composite K
----- Gutter Profile-Bevel ~ ?
----- Parapet Cap-Precast B
= Rectangular Handrail g
H .. n n g
: 2"x2 ~
Sill-Precast N
Slab Edge-Thickened S J
Square Handrail !
: Stair Nosing - Pan FIGURE 5-4.7 Profiles Circular handrail profile
----- Stair Tread

as seen in the family editor

..... Wall Sweep-Brick Soldier Course

FIGURE 5-4.6 Profiles families
used by handrail & top rail types
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In Figure 5-4.5, notice both Handrails and Top Rails have an option called Terminations.
Handrails also have an option for Supports. In this example they are all set to “None.”
Figure 5-4.8 shows that a termination (aka escutcheon) occurs at the end of a Handrail (or
Top Rail) and a Support is what holds the Handrail in place. Each of these items are separate
families loaded into the current project.

Support

Termination

FIGURE 5-4.8 Termination and Supports example

Now that the various components
and nested families in a railing have
been covered we need to back up to
the beginning and look at how the
rest of the railing is defined. This is
the pattern, either horizontal, vertical
or both, that fills that area from the
stair/floor up to the Top Rail. You
are about to see two of the most complex dialogs in Revit! We will compare the settings
between the two guardrail types Pipe and Rectangular to help understand how the various
options and settings work.

Rail Structure (Non-Continuous):

When a railing has horizontal /parallel rails, in addition to the Top Rail and Handrail, they
are defined in the Edit Rails (Non-Continuous) dialog shown in Figure 5-4.10. To access
this dialog, select a railing, click Edit Type, and then click Edit next to Rail Structure (Non-
Continuous).

Looking at Figure 5-4.9 we notice the “Pipe” railing only has vertical elements. Thus, the

Edit Rails dialog is empty. Contrast this with the “Rectangular” railing type which is mainly
composed of horizontal/parallel rails.

5-38



Vertical Circulation

£

Guardrail - Rectangular Guardrail - Pipe

FIGURE 5-4.9 Graphically comparing two railing types found in the Commercial-Default project template

Edit Rails (Non-Continuous) X
Family: Railing
Type: Guardrail - Pipe
Rails
MName Height Offset Profile Material
1 |Raill 3o oo Circular Handrail : 1" <By Category>
2 |Rail2 £ 7T oo Circular Handrail : 1" <By Category>
3 |Rail3 &2 oo Circular Handrail : 1" =By Category>
4 |Rail 4 e oo Circular Handrail : 1" < By Category>
5 |Rail5 14" oo Circular Handrail : 1" <By Category>
6 |Railb o 1" oo Circular Handrail : 1" <By Category>
7 |Rail7 [ oo Circular Handrail : 1 <By Category>
Insert Duplicate Delete Up Down

[ J[ cmed [[ ey [[ e |

FIGURE 5-4.10 Defining horizontal elements within a railing

The numbers added to the “Rectangular” railing example, in Figure 5-4.9, correspond to the
numbered rows in Figure 5-4.10. Notice each row has five settings as defined below.
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Name
Each row can be named to help keep things organized. Each row must have a unique name.
These named rows appear in the Edit Baluster Placement dialog covered in the next section.

Height
The Height of the rail is from the floor/landing or the front edge of the tread as shown in

Figure 5-4.11. Compare the dimensions shown in this image to those listed in the Edit Rails
dialog (Figure 5-4.10). Note that the height is to the top of the rail in each case. Dimensions
from the tread edge and to the top of the Top Rail and Handrail relate to how building
codes define stair, guardrail and handrail requirements.

Offset

This allows each rail to be offset horizontally from the main railing if needed. In previous
versions of Revit this is how a handrail was defined. There are many creative ways this
option can be used. Keep in mind there are two other “offset” options for a railing; the
instance parameter Tread/Stringer Offset and the type parameter Baluster Offset.

Profile

This defines the shape continuously extruded along the handrail. Speaking of continuously, it
is unclear why the dialog says “Non-Continuous”! Load and/or create additional Profiles in
the current project for more options. Note that this could include something that looks like
a stair stringer to maintain a consistent look when the railing at a stair transitions to a railing
at an open floor edge (Figure 5-4.12).

Material
This defines the material applied to
the shape created by the extruded
ffffff = profile.
> i o||
‘ \ N
o o1 | \
2o | ® \ N
=
\ = |-
| : TR
©
‘ N
C X
|
[
)
FIGURE 5-4.12
FIGURE 5-4.11 Railing rail dimensions Railing with stringer
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In the Edit Rails dialog, new rows can be inserted, and current rows can be duplicated or
deleted. The order of the rows does not matter as the Height parameter dictates its position,
but having them in the same relative order is helpful—thus the Up and Down buttons.
Finally, expanding the preview option allows you to see the results without closing the dialog
or clicking apply. However, clicking Apply will update the model without the need to close
the dialog. This shows the changes in your model rather than a generic sample preview.

Baluster Placement:

Where the Raz/ Structure dialog defines all the horizontal/parallel elements (except for top
and handrail) the Edit Baluster Placement dialog defines all the vertical elements within a
railing system. This dialog, as seen in Figure 5-4.13, has two main sections: Main Pattern
and Posts as pointed out.

Edit Baluster Placement x
Family: Railing Type: Guardrail - Pipe
* Main pattern
. Base Top Dist, from Delete
MName Baluster Family Base offcet Top offeet s Offset
Duplicate
1 |Pattern start N/A N/A N/A N/A MN/A N/A N/A
Regular baluster Baluster - Round: 1" iHost {0 0" Top Rail Element 0" 0" 40 oo Up

3 [Pattern end N/A N/A - NSA /A N/A [ N/ A
Down
Break Pattern at: Each SegmentEnd Angle: | 0.000° Pattern Length: 4 0
Justify: Beginning ~ | Excesslength Fill : | None w Spading: 0' 0
[ use Baluster Per Tread On Stairs Balusters Per Tread: 1 Baluster Family: |Baluster - Round ; 1°

* Posts

- Base Top Gl
Name Baluster Family Base offset Top affiet Space Offset
1 |[Start Post Baluster - Round : 1" Host oo Top Rail Element 0" 0" o o122t o 0"
2 |Corner Post :Baluster - Round: 1" iHost 0 0" iTop Rail Element 0" 0" 0 0" oo
3 |End Post Baluster - Round : 1" iHost 0' 0" iTop Rail Element :0' 0" -0" 012" 00"
W

Corner Posts At: Each SegmentEnd Angle: | 0.000°
<< Preview Cancel Apply Help

FIGURE 5-4.13 Edit Baluster Placement dialog; Guardrail — Pipe (4’-0” main pattern spacing)

Main Pattern

In the example above, for Guardrail — Pipe, there is not a “main pattern” per se. This is
because the “main pattern” is defined by horizontal/parallel bars. Thus, in this example the
Main Pattern is the “structural” supports for the railing system which are spaced 4-0” (note
the highlighted value in Figure 5-4.13). FYI: The 1” diameter pipe at 4-0” on center may or
may not be adequate to develop the code required lateral resistance at the top edge of the
railing.
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Comparing the two guardrail examples (Figure 5-4.9) we see the “Pipe” type has the “main
pattern” spaced at 4>-0” (Figure 5-4.13) whereas the “Rectangular” option spacing is only 4”
(Figure 5-4.14).

Edit Baluster Placermnent >
Family: Railing Type: Guardrail - Rectangular
Main pattern
i Base Top | Dist. from Delete
MName Baluster Family Base offect Top || Offset
- 7 Duplicate
1 |Pattern start M/ M/ MN/A N/A M/& M7A M/
Regular baluster :Baluster - Square: 3/4" iHost 0" 0" Top Rail Element 0" 0" 0" 4" oo Up
3 |Pattern end MN/A N/ INAA NS T/ o N/ A
Down
> - e i e

FIGURE 5-4.14 Edit Baluster Placement dialog; Guardrail — Rectangular (4” main pattern spacing)

Main Pattern settings per row:
e Name
User defined name for each baluster in the main pattern. This is mainly to help keep
things organized.

¢ Baluster Family
This drop-down lists all the baluster families (post or panel) loaded in the current
project. Note that Noze is also an option.

¢ Base
Select where the bottom of the baluster is placed. Built-in options are Hosz and Togp
Rail Element. Also, all the named rails (from the Edit Rails dialog) appear here as well.
FYI: The host can be a stair, floor or ramp.

e Base Offset
Use this setting to move the baluster vertically relative to the selected Base. The value
can be positive (for up) and negative (for down).

e Top
Similar to the Base settings, the Top setting specifies the position of the top of the
baluster. The height of the baluster can vary depending on the context, e.g. hosted
on a stair (sloped) versus hosted on a floor (flat).

e Top Offset
Use this setting to move the baluster vertically relative to the selected Tgp. The value
can be positive (for up) and negative (for down).

¢ Dist. From previous
Determines the spacing between the balusters.

e Offset
Horizontally offset the baluster relative to the sketched path. The value can be
positive and negative.
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Both of these examples are simple and easy to understand. The example shown below
depicts a more complex baluster pattern. Note that the Base and Top options selected relate
to named rows in the Edit Rails dialog. This entire “main pattern” is repeated along the
railing length. Note the Justify and Excess Length Fill settings as well.

Edit Baluster Placement X
Family: Railing Type: Deco Type
Main pattern
. Base Top Dist. from A Delete
Name Baluster Family Base aiffcat Top offcet i Offset
Duplicate
1 [Patternstart (N/A N/A MN/A N/A N/A N/A MN/A
2 |majer Baluster - Square3: 1" Host oo Rail 1 oo 03 oo up
3 |minor1 Baluster - Square3 : 3/4" Inside bot (0" 0" inside top 0 o0 o7 o 0"
4 |miner 2 Baluster - Square3 : 3/4" Inside bot (0" 0" insidetop 0" 0" 0" 7" oo Down
5 |miner3 Baluster - Square3 : 3/4" Inside bat 0" 0" inside top oo w07 oo
6 [major Baluster - Square3: 1" Haost o0 Rail 1 o o7 o 0"
7 |Patternend iN/A N/A /A N/A N/A 03 N/A v
Break Pattern at: Angles Greater Than v Angle: | 0.000° Pattern Length: 2' 107

Justify: Spread Pattern ToFit | Excesslength Fill ! Truncate Pattern ~ Spadng: 0' 07

[ Use Baluster Per Tread On Stairs Balusters Per Tread: 2
Posts
N Baluster Famil B Base T
ame aluster Family ase offect op

1 |Start Post Post - Mewel : 6 1/4" Host -0" 8" iRail3

2 |CornerPost iPost- Newel:61/4" Host -0" 8" iRail3

3 |EndPost Post - Mewel : 6 1/4" Host -0' 8" iRail3
Corner Posts At: Angles Greater Than ~ Angle:

<< Preview I 9
FIGURE 5-4.15 Example of a2 more complex baluster pattern
Another variation on baluster placement is to place them per tread as shown in the

example below Figure 5-4.16. In this residential-type application there are two balusters per
tread. Notice the more elaborate newel post family selected as a starting post.

* Use Baluster Per Tread On Stairs Balusters Per Tread: B

Posts
. Base Top

Marmne Baluster Family Base offset Top offeet Spad

# 1 |Start Post {Post - Mewel: 41/ |[Host -0" 6" (Rail 1 00" -0 1)

2 |Corner Po :None Host 0" 0" (Rail1 oo ot

3 |End Post iPost- Newel:41/4" ‘Host -0 2 1:Rail 1 o004

4
Corner Posts At: Each SegmentEnd v Angle: | 0.000§

<< Preview Cancel

FIGURE 5-4.16 Baluster per tread
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A baluster family is unique in that its top and bottom must be able to slope, at stairs, or be
flat at a floor or landing. An example of the Baluster — Square family can be seen in the
image below—shown in the family editor (Figure 5-4.17). Notice the Top Cut Angle and
Bottom Cut Angle parameters. All of the required parameters are provided in the Baluster
— Post family template file. If a new baluster family needs to be created, either copy (the
RFA file) or start from the provided template.

Family Types X
Type name: |1" ~ ﬁ f_h‘ _
o
Search Parameters Q] .
~ -
Parameter | Value | Formula [Lock] ~ e
= = ~ A
Construction L ~ _ _ - — N
Post ] = i I~ S N
Materials and Finishes A ~ 3]
Baluster Material (< By Category> = ~ N ]
Dimensions i N @®
L NN . S Sk Z | | ~ -
Top Cut Angle (default) 32,4707 ¥ ~ <
Siope Angle @efaut) __ 000 T T T T T TR H! - S
\Widith kT F | | a
Dottom tut fngle (QetAINAZ I oS s oo 1M n 8
Baluster Height (default) :2' 6" = =2 | | E A~ ~
Identity Data ¥ | | % ~
~
| | I ~
= ~
' 7 ~
| 3 S
| | | 5
3 4 Manage Lookup Tables | .. I | I
S ]
= [ | .
AN
~ |l N A3
e — —  — |_|\_|, _____ — — _c('y _______
~
- | | I~ i
[a7] ~
1 | | ~ \Q,
o | ~ g
| | | - <
,,,,,, T V. S
T =
| | ~_F&
| Qo
| .

FIGURE 5-4.17 Baluster example in the family editor

For more information on Stairs and Railings in Revit:
e Visit the Autodesk Help website
e Visit revitforum.org, augi.com or forums.autodesk.com

e Check out Tim Waldock’s in-depth posts on Revit’s stairs and railings on his blog
RevitCat: http://revitcat.blogspot.com.au/2014/02/revit-stairs-railings-index-page.html
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Posts

The Posts section is more straightforward.

Posts

MName Baluster Family Base Top

Base Top

et Space Offset

offset

Start Post  jBaluster - Round : 1" | fHost 0" 0" iTop Rail Element 0' 0" 0" O1/2° oo

2 [Corner Post :Baluster - Round : 1" Host 0' 0" iTopRail Element 0" 0" :0' 0" o o
3 |End Post Baluster - Round : 1" Host 0" 0" iTop Rail Element (0" 0" :-0° 01/2" 0" 0"

w
Corner Posts At: Each SegmentEnd Angle: | 0.000%

FIGURE 5-4.18 Posts section of Edit Baluster Placement dialog

Posts settings per row:

Name
There are only three built-in options named First, Corner and End.

Baluster Family
This drop-down lists all the baluster families (post or panel) loaded in the current
project. Note that Noze and Default are also options.

Base

Select where the bottom of the post is placed. Built-in options are Host and Top Rai/
Element. Also, all the named rails (from the Edit Rails dialog) appear here as well.
FYI: The host can be a stair, floor or ramp.

Base Offset
Use this setting to move the post vertically relative to the selected Base. The value
can be positive (for up) and negative (for down).

Top

Similar to the Base settings, the Top setting specifies the position of the top of the
post. The height of the post can vary depending on the context; e.g. hosted on a stair
(sloped) versus hosted on a floor (flat).

Top Offset
Use this setting to move the post vertically relative to the selected Top. The value can
be positive (for up) and negative (for down).

Space
Reposition the post along the length of the railing, if needed. One example might be
to align the edge of the post with the vertical cut edge of the stringer below.

Offset
Horizontally offset the post relative to the sketched path. The value can be positive
and negative.
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Railing Tools:

There are two main ways a railing can be added to a Revit project:
e In conjunction with the Stair or Ramp tools

e Separately, using the Railing commands
a. Sketch Path
b. Place on Host

Railing Placed with Stair Tool:

&

Railing

@ Sketch Path

@ Place on Host

When a new project is created using one of the default Revit templates, and a stair (or Ramp)
is created, a railing is automatically placed on both sides. The image below (Figure 5-4.19)
shows what the default results look like in a 3D view. These two railings are hosted by the
stair and will update if the stair is modified. There are a number of things we can change to

convey the design intent when needed.

FIGURE 5-4.19 Default railing created with a new stair

If all railings have been deleted, use the Railing = Place on Host tool to
quickly recreate the railings hosted by the stair. This tool only works if all

railings have been deleted from the stair.
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There are two settings related to railings we can adjust prior to creating the Stair (or
Ramp). While creating the stair, click the Railing button on the Ribbon. This @
opens the Railing dialog shown in Figure 5-4.2. Here the railings type can be Railing
changed and its position relative to the stringer and treads. Note that both of these

settings can be changed later.

Railing pd
Given the railing is hosted by the stair there
: Default nr
are only a few things that can be done to -
df th th Position
modity the path. (@) Treads
() stringer

The railing system can be continued at the
top or bottom (or both) of the stair as shown i
in the image below (Figure 5-4.21).

FIGURE 5-4.20 Railing options within stair tool

FIGURE 5-4.21 Extending railing at top of stair — along open floor edge

To do this (after the stair and railings are created): [ Modify | Railings [IIC
e Start at the top or bottom level of the stair (or 3D view) ﬁ 0 m

Select the railing Edit | Pick  Reset

Click Edit Path on the Ribbon e | T

Select one of the Draw options (i.e. Line, Arc) from the Ribbon

Sketch lines from the end of the stair hosted railing

Select the newly sketched line (one at a time)

Set the Slope option to Flat on the Options Bar

See Figure 5-4.22
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(=

Madify | Railings > Sketcl

‘ Slope: Flat ~ Height Correction: By Type el 0

Properties x

<Sketch> (1) w | ) Edit Type &
Dimensions
Length i g

e S T sl et pems g it WJ

FIGURE 5-4.22 Extending railing at top of stair — along open floor edge

g

If the railing changes at the floor edge, for example the handrail stops or a stringer needs to
be added to the railings as in Figure 5-4.12, then a separate railing element needs to be
added—not part of the stair hosted railing. The trick in this case is adjusting the sketch lines
so there is not odd overlap or gaps between the two railings.

When two sketch segments are selected, the Options gy join: ByType o
Bar changes to show the Rail Join options. This can BvTvoe

be changed if the transition between rails does not —— Fxtend Rails To Meet

look as desired. This is similar to the Edit Joins tool Insert Vertical/Flat Segment

on the Ribbon while in sketch mode. No Connector

Railing - Sketch Path Tool:

When a railing needs to be created apart from a stair or ramp, use the Railing = Sketch
Path tool. When this command is selected, you simply sketch a path for the railing system to
tollow. If the railing has a Handrail, the side it is placed on is determined by which direction
the sketch s created. While in sketch mode, click the Preview option to see the railing as it
is to be sketched (similar to how Stair by Component works).

A sketched railing can be hosted to a floor—even a sloped floor. I@GO 1l p

While in sketch mode, select the Pick New Host option on the - %‘f 7] Brevienu
Ribbon and then select the floor. The default host for a sketched N Mot s

railing is the level associated with the current plan-view. | Tools Options
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The next two topics, Handrails and Top Rails, are relatively new features associated with a
Railing type in Revit. Prior to Revit 2013, these elements were defined within the Edit Rails
dialog. Now they are their own sub-element and can be selected separately from the main
railing in the model (tapping the Tab key may be required). It is helpful to know this in case
you are working in older project files—even if they have been upgraded. These old format
railings do not allow the handrail or top rail to be selected.

Handrail:

A Handrail, in Revit, is a component used within the Railing type. It cannot be used on its
own. Keep in mind that any changes made to a Handrail type will change it wherever it is
used. It is easy to edit a Handrail type while working in the context of a specific railing type,
not realizing the same Handrail type is used in another railing type. In some cases, the
Handrail type needs to be duplicated so changes do not affect other railing types.

Here are the main options related to a handrail type:

e Profile

e Material

e Extension (top and bottom)
e Terminations

[ ]

Supports (including spacing)

A few of these options have been adjusted to produce the results shown in the image below
(Figure 5-4.23). The steps required to accomplish this will be covered next.

FIGURE 5-4.23 Handrail with several parameter adjustments
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Railing Type Settings:

First, we notice the Railing type is
where the Handrail is specified
(Figure 5-4.24). In this case, two
railing types are used, one for
Handrail 1 and one for Handrail 2.
Creating multiple Handrail types is
required if you want to have a
different profile or position them at
a different height as shown in this
example.

For a center railing on a wide stair,
Handrail 1 and 2 might be the same
type but with different positions

(one Left and one Right). This would
place a handrail, at the same height,
on both sides of the railing,

In this case, for two railing heights,
the Position is the same.

This double-handrail example is not
uncommon in elementary-grade
schools. The normal higher rail is for
adults and the lower for students.

Creating a duplicate handrail is
accomplished by right-clicking on a

handrail type in the Project Browser and
selecting Duplicate (Figure 5-4.25). Once

a new type is created, the various

properties covered on the next few pages : (& Phnfing

can be adjusted as required.

Type Properties

Family: |Sysﬁem Famiy: Raling v |

Type! |Guard'ai-P'pe V| |

Type Parameters

Parameter Value

Construction
Top Rail
Height 36"

Type Circular - 11/2"

Handrail 1
Lateral Offzet

>

[=FRPE)

(=)

Height

Position Left

Type Circular - 1 1/2"

Handrail 2
Lateral Offset

>

Faic
=it

Height

Position Left

Type Circular - 11/2" - 28" Hgt

Identity Data
Type Image

»

Keynote

Model

Rdama Fardiirme

| <<preview | [ ok ]| cance

FIGURE 5-4.24 Handrail type and position

Project Browser - Railing - Handrail Options.mt

Apply

@ Lighting Fixtures
[+ Parking

[#-- Pattern

® Pipes

- Piping Systems

Delete

Rename...
B Plun.1b|ng LS Select All Instances
@ Profiles B
C;!w Railings Create Instance
: [ Baluster - Round Match
E_\ Baluster - Square T
[+ Baluster - Steel Flat
=--- Handrail Type Search...

Duplicate l::i

Copy to Clipboard

]

Circular- 1 1/2"

i Circular - 11/2" - 28" Hgt
Pipe - Wall Mount
Rectangular - Wall Mount

- Panel - Glass

FIGURE 5-4.25 Duplicating a handrail type
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Handrail 1 Properties:
The upper handrail, which is the default handrail as seen in Figure 5-4.9, has been modified

per the following (see Figure 5-4.20).

e Material: Set to Wood Type Properties 1%
Extension Style: Set to Wall Famly: |System Famdy: Handral Type v] Load...
(other options are None, Type: [Crodar 13 ] [ ok,

Floor, Post). Default setting
is None. This setting makes

. . Type Parameter
the handrail automatically iiiiinle
Parameter Value =
return to the wall. Tt :
ransitions Simple
Length (Bottom Extension): T s o =
s oo . .
1’-0”. This will extegd the ey T e e oy e A
length of the handrail from Extension Style Wall
its default end, which aligns I';T”Q;h - e
. . P t
with the first riser. This is lbimiinet ; 3
. . Bxtension (End/ Ilm 1y
typically required to make r——— Hlone
the handrail comply with Length 40
building codes. ot 4
Beginning/Bottom Termination Termination - Wood - Rectangul
Plus Tread Depth (Bottom End/Top Termination MNone
Extension): Checked. This . ". : g
- . amily Support - Metal - Circular
makes the handrail continue Cayout Align With Posts
along the slope the length of i i
. N Justificatio Begi
one tread. Checking this g ok
option makes the flat
portion, controlled by the << Preview [ o [ cod | ooy
previous “Length”
parameter, the correct height FIGURE 5-4.26 Upper handrail settings (i.e., Handrail 1)
off the floor.

e Bottom Termination: Termination — Wood — Rectangular. Places a family at the
end of the handrail.

e Family (Supports): Support — Metal — Circular. Select the desired family for the
handrail support.

e Layout: Align with Posts. Determines how the supports are placed/spaced. Other
options are Fixed Distance, Fixed Number, Maximum Spacing and Minimum
Spacing. Some of these options activate subsequent parameters such as Spacing and
Justification.

The families listed for Terminations and Supports are created with a special subcategory
designation Railing\ Terminations and Railing\Supports.
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Handrail 2 Properties:
The lower handrail is a

duplicate of the previous
handrail. Just the variations will
be highlighted here (see Figure
5-4.27).

e Height: 2-4”

e Extension Style:
Set to Floor

The extension might more
realistically just be set to wall
like the upper handrail.
However, this example helps to
depict the options.

Type Properties
Family: System Famiy: Handral Type ~ Load...
Type: Circular - 112" - 28" Hgt ~ Duplicate. ..
Type Parameters
Parameter Value

Fillet Radius oo

Hand Clearance o 214"

Height 204"

Profile Circular Handrail : 11/2"

Projection 0" 33/4"

Transitions Simple

Materials and Finishes : 3
Material EWood

Extension (Beginning/Bottom) A
Extension Style Floor

Length 1o

Plus Tread Depth

Extension (End/Top) 2
Extension Style Mone

Length oo

Terminations 3
Beginning/Bottom Termination Termination - Wood - Rectangular
End/Top Termination Mone

Supports 2
Family Support - Metal - Circular

Layout Align With Posts

Spacing o 0"

hictifiratinn Renin

<< Preview | oK | | Cancel | Apply

FIGURE 5-4.27 Lower handrail settings (i.e., Handrail 2)

Rail employing a custom
Extension Style.

This stair shows a custom railing

with both the Handrail and Top




Top Rail:

The Top Rail is defined via a
Railing’s Type Properties as shown in
Figure 5-4.28. Additional Top Rail
types can be created by duplicating
types listed in the Project Broswser,
Families = Railings — Top Rail
Type. This is also where the height
is defined.

The Top Rail has settings similar to
the Handrail but can be adjusted
separately from the Handrail. In the
image below the Top Rail’s
Extension Style is set to Post. It
can also be set to Wall, Floor or
None just like the Handrail

(Fig. 5-4.29).

Type Properties

Vertical Circulation

Family: System Family: Railing w Load. ..
Type: Guardrail - Pipe - Top Rail Extension i Duplicate. ..
Rename...
Type Parameters
- Eara;ﬂetér 7Va|ue
Angled Joins Add Vertical/Horizontal Segments

Tangent Joins

Extend Rails to Meet

Lateral Offset

Type Properties X

Family: System Family: Top Rail Type Load...
Type: Ciraular - 1 1/2" with Exention Duplicate. ,
Type Parameters

| Parameter Value | ~
Construction A
Default Join Miter

| Fillet Radius 0' 0"

|Hand Clearance -0 03/4"

- Profile Circular Handrail : 1 1/2"
Projection 0" 03/4"
- Transitions Simple

| Materials and Finishes R

| Material i<By Category> H
Extension Style Post

Length 10"

~ Plus Tread Depth

et s e o — =

|Extension Style iNone
Length D 0"
Terminations A

|Beginning/Bottom Termination MNone
End/Top Termination {MNone
Identity Data %
Type Image

Kok

~
<< Preview oK Cancel Apply
. : R ————

FIGURE 5-4.29 Top Rail extension style set to ‘Post’

Remember that changes made to the Top Rail properties will affect all Railing types which
use it. Notice the Top Rail type selected in Figure 5-4.28 is different than the Top Rail type

specified in Figure 5-4.24 (also compare Top Rail pictures in the Handrail section).
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Edit Rail (Top Rail or Handrail):
When a Handrail or Top Rail is selected, an option to e ——
edit the path of the railing appears on the Ribbon. This k=

option only allows editing the path in a vertical plane W @
aligned with the railing, i e

Edit FReset
Rail  Rail

Continuous Rail

The Handrail or Top Rail can be selected by hovering %
the cursor over the Top Rail, being careful not to move
the mouse, and then tapping the Tab key and clicking to
select once highlighted. Once selected, the rail will be a transparent blue.

FYI: Stairs upgraded from older Revit project or template files (anything
prior to Revit 2013) do not have the Top Rail and Handrail options. Those
elements were defined in the Edit Rail structure dialog. Thus, they are not
selectable elements within the railing. In this case, the railing would need to

be deleted and
recreated. iRe" Modify | Rail > Edit Rail Path
XBrorco e @@ @
th:n the Extension Style @ > = e e —
options, Wall, Floor, Post = | Rail Joins
and None, do not cover Mo B Joins ‘ Work Plane
bl

what you want, use the Edit
Rail option. Clicking this
from an elevation, section
or 3D view allows a custom

path to be defined.

The image to the right,
Figure 5-4.30, shows the
Top Rail path being
modified. Notice the
geometry appears as each
line is sketched.

The custom result can be
seen in Figure 5-4.31.

Unfortunately, at this time
the railing cannot change
planes/direction—to wrap
around a column for
example.

Selecting the Top Rail and
clicking Reset Rail on the
Ribbon will undo any
changes.

FIGURE 5-4.30 Editing the Top Rail path
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|
FIGURE 5-4.31 Custom Top Rail defined

Handrail Only:

A railing or guardrail is not required
when a stair, or ramp, is against a
wall (Figure 5-4.32). In this case we
just need a handrail without a
railing. Unfortunately this is not
directly possible as there is no
Handrail tool, just the Railing tool.
Here is how this can be
accomplished. ..

The first step is to Duplicate a
railing—Guardrail — Rectangular is
a good option as it requires fewer
changes. In the new railing’s Type
Properties, set the Top Rail Type
to None (Fig. 5-4.33). Next, click
Edit for Rail Structure and Delete
all rows. Finally, click Edit for
Baluster Placement and set
everything, Main pattern and posts,
to None (Fig. 5-4.34).

FIGURE 5-4.32

Handrail only with supports at 6>-0” O.C. max.

Type Properties

Family: System Family: Railing R Load...

Type: Handrail Only e Duplicate...
Rename...

Type Parameters

Parameter Value ~

Construction &

Railing Height oo

Rail Structure (Mon-Continuous) ) Edit...

Baluster Placement Edit...

Baluster Offset o' 0"

Use Landing Height Adjustment Mo

Landing Height Adjustrment

aroan
o

Angled Joins

Add Vertical/Horizontal S5egments

Tangent Joins

Extend Rails to Meet

Rail Connections Trim
Top Rail ) &
Height 3 6"
Type Mone
Handrail 1 &
Lateral Offset o 3"
Height 3o
mbositign P Py PRSI SRR, st il

FIGURE 5-4.33 Omitting the Top Rail from a railing
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[ e e e

Edit Baluster Placement X
Family: Railing Type: Handrail Only
Main pattern
. Base Top | Dist. from Delete
MName Baluster Family Base et Top offset | previous Offset
= = Duplicate
1 |Pattern star N/A /& MNAA NSA MR INFA NSA
2 |Regular bal:None Host 00" Host oo 4ot oo Up
3 |Pattern en iN/A MN/A MNFA NSA N/A 0 0" NSA
Down
Break Pattern at: Each SegmentEnd Angle: | 0.000° Pattern Length: 4 0°
Justify: Beginning ~ | Excess Length Fill ; | Mone w Spacing: | 0' 0
[Juse Baluster Per Tread On Stairs Balusters Per Tread: 1 Baluster Family: Baluster - Round : 1~
Posts
: Base Top i
Marne Baluster Family Base offcet Top athcat Space Offset
1 |Start Post {None Host oo 00" 0 01/2" 00"
2 |Corner PoiNone Host oo o o" ot oo
3 |End Post ;Mone Host oo o o" -0 02t 0t
]
Corner Posts At: | Mever I ~ Angle: | 0.000°

I | = .

FIGURE 5-4.34 Omitting Balusters from a railing

Handrail Supports
Within the Handrail Type supports it Piogeoliis
can be selected (Figure 5-4.35). The

Family drop—down iS based on Fanmily: System Family: Handrail Type w Load...

special families currently loaded in Type: Gircular - 1 1/2° - Supports & Max Spadi ~ T

the project file. The Layout option .
ename...

selected determines which of the
Type Parameters

remaining parameters are editable.
. le. Maxi S . Parameter Value G
In this €xamp ef aximum Spacing Beginning/Bottormn Termination  Termination - Wood - Rectangular
causes the Spacing parameter to be End/Top Termination None
active, but Justification and Supports A
Number are inactive (i.e. greyed Family support - Metal - Clrcular
Layout Maximum Spacing
Out)‘ Spacing & 0"
Justification Begin
The automatically placed supports o] =
- - Identity Data E
do not always land in the ideal - ; i
ype Image i

position. Fortunately they can be .
repositioned and even deleted FIGURE 5-4.35 Handrail support settings
individually. To modify a support it
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must be selected. To select a Support, hover the cursor over a support (don’t move it) and
then tap (not press) the Tab key until the Support highlights—and then click to select it.

Select the pin icon to unpin that instance (Figure 5-4.36). It can now be moved or deleted as
needed.

FIGURE 5-4.36 Support selected and un-pinned

Newer Hosting Opportunities:

Revit now has the ability to host railings to floors with modified points and, as shown below,
the top of walls—even when they have modified with Edit Profile.

5-57



Commercial Design Using Autodesk Revit 2017

Sample Railing File:

Make sure to examine the railing sample file available on Revit’s online content library
(seek.autodesk.com — search for “Revit samples” and select the railing option). You can
download this file, open it, select a railing and view its properties to see how it works.

FIGURE 5-4.37
Railing sample file downloaded from Revit’s website
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Ramps and Sloped Floors

When two floors do not align vertically, or accessibility is required,
a ramp must be provided. There are two main ways to model this @ 0 @
in Revit. One is with the Ramp tool and the other is with the Floor :
tool. For the most part the Ramp tool should never be used.
Rather, the Floor tool should be preferred as it generally works
better as we shall see here.

Railing Ramp Stair

Circulation

The Ramp Tool:
First we will review how the ramp tool works and then talk about its limitations.

The ramp tool is closely related to the original Stair by Sketch tool in how it works. Starting at
the lower level in a plan-view, when the Ramp tool is started, Sketch mode is entered and the
Run option is selected on the Ribbon. First, verify the Base Level and Top Level
properties are set correctly—this determines the required horizontal distance. Picking points
on the screen will define the center of the ramp (Figure 5-5.1). Based on the Ramp Max
Slope setting (via Edit Type) the required length, in plan, is listed. Landings are
automatically added between gaps as shown in the two images below (Figure 5-5.1 and 5-
5.2). The sketch lines can be modified if needed. For example, maybe one side of the ramp
runs along an angled or curved wall.

FIGURE 5-5.1 Ramp sketch mode; indicates length required based on vertical distance

FIGURE 5-5.2 Ramp sketch mode; sketch complete with landing
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Once the sketch is complete and the Finish (green check mark) is selected, the ramp is
created as seen in Figure 5-5.3. By default this will include a railing on each side of the ramp.

FIGURE 5-5.3 Ramp created including railings on each side

Looking at the ramp in 3D we notice the handrail is on the wrong side and the posts are half
on, and half off, the ramp (Figure 5-5.4). Selecting the railings in plan (one at a time) and
then clicking the flip control-arrows will move the handrail to the correct side. Also, with
the railing selected, the Tread/Stringer Offset will reposition the railing.

\x\\\\\i\\\\t\

FIGURE 5-5.4 3D view of ramp

Most of the Instance (left) and Type (right) properties shown in Figure 5-5.5 are pretty
straightforward. By default Revit set the Base Level to match the level the current plan-view
is based on and the Top Level to the next Level above. This usually works as a Level should
generally be created for any surface you can walk on in a building. In this example, the Top
Level was changed to match the Base Level and the Top Offset was modified to define the
total vertical distance.
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The Type property Shape determines the shape (or profile) of the ramp in section as seen in
Figure 5-5.6, set to Thick, and Figure 5-5.7 set to Solid. Also notice the Ramp Max Slope
(1/x) setting. This defines the horizontal distance required for every 1” of vertical rise. This
is typically set based on building code and accessibility code requirements.

Properties x Type Properties X
Ramp i Family: System Family: Riamp ~ Load...
Ramp 1/12 -
Type: Ramp 1/12 w Duplicate...
Ramps (1) ~ Edit Type Rename. ..
Constraints H v Perameters
Base Level Level 1-1971
Base Offcet 0 0" Parameter Value A
Top Level Level 1 - 1971 Construction A
Top Offset 0 6" Shape Thick
Multistory Top Level MNope 1 Thickness 04
Graphics # Function Interior
Uptert up Graphics 8
Dawentert DM Text Size 332"
Up label Text Font Arial :
D label
e Materials and Finishes A
Show Up arrow in all views O : : : :
- S .. s Ramp Material iConcrete, Cast-in-Place gray
Dimensions H : :
— i s A
Width 30 LS L : &
I dentity Data ' Maximum Incline Length 31} LU
Image Ramp Max Slope (1/x) £12.000000
Comments Identity Data &
Mark Type Image
Phasing H Keynote
Phase Created {New Construction Qi Model
Phase Demalished None Manufacturer
Type Comments
Lo bl
Properties help Apply Previe Cancel Apply
FIGURE 5-5.5 Ramp instance (left) and Type (right) properties
£
- — — Z]
FIGURE 5-5.6 Ramp section with Shape properties set to Thick
N ~
~
~ ~ ~ L4 ~
— — — d el D

FIGURE 5-5.7 Ramp section with Shape properties set to Solid
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Now that the basics of the Ramp tool have been covered we will look at the limitations. The
Ramp tool does not allow “Layers” of construction like the Floor tool does. Notice in Figure
5-5.5 that there is just one simple Thick property to define the thickness of the ramp. Thus,
the ramp cannot look correct in both plan (Figure 5-5.8) and section (Figure 5-5.9), as there
is only one material parameter for ramps. Another limitation is that the Spot Elevation and
Spot Slope annotation tools do not work on a Ramp element.

R T T

I - | ‘ ]
| | T 1

L | ‘ | o0 |
1"-0" L] | Y-

] i |

r‘g'r j}{lﬂ'

] \*WDN i *\L\*\4l

#\ ' | 7 ] ) 44\ | | ]

|

C T ;_T TT? w

C T ]

T T ] | | £ | J\

| | | T

Level 1 - 1998
J 1| _ Ou

/) Level 1 - 1971
=— 0._0..\

FIGURE 5-5.9 Ramp shown in section next to a concrete floor with a tile finish

The Paint tool can be used to apply a different material to the surface of the ramp, but the
section and details still would not look correct. A Ramp cannot be joined to the adjacent
floor construction as highlighted in the image above.
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Sloped Floor:
An alternative to using the Ramp tool is to use the Floor tool and adjust it to slope.

First we will look at the results of creating the same “ramp” as in the previous example. This
Floor element can have multiple “Layers” of construction, including a separate surface
finish. Additionally, we can apply a Spot Elevation and/or Spot Slope annotation as desired.
The plan-view below has a Spot Slope element applied to indicate the slope and direction
(Figure 5-5.10).

T T T T T
i SRR S e s
\TTTT‘ 1 T T T~ ]T\T\ -
" | | oo
A AN S A S HO HAA S A B AR o A
‘TT“‘\ “\T\I”Z"T“\\\‘T‘{‘\
\1‘\\‘ 1 ‘\\\‘?"H\‘\‘\‘

‘1\“\ H\\‘\""\”\\‘\‘\"\
[ | T T
T T T T T T T T T T T T
| N ]
| |
T T T T
‘ ‘ I [ jil‘:

FIGURE 5-5.10 Sloped floor element added between two floors

J 1-_0--

Level 1 - 1971
0! - Oll

oo
R & — l-\\1"/12'- 0-0
Level 1-1998 _ ! _ . /—Q}

N\

— 7

FIGURE 5-5.11 Sloped floor shown in section — joined to adjacent flat floor

As seen in the section above, the sloped floor joins nicely with the adjacent flat floor
elements to create a continuous monolithic look that is common in this situation (Figure 5-
5.11). Note that the Join command is used to achieve this look.

The only limitation to using a Floor rather than a Ramp element is a Railing cannot be added
automatically. However, a Railing can be manually added and hosted to the floor.
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Given the two examples, Ramp vs. Floor, it is generally preferred to use a Floor rather than a

Ramp. Now we will look at how to create a sloped floor.

There are four ways to make a floor slope:

e Sketch line defines slope

e Sketch line defines constant height (preferred for existing conditions)
e Slope Arrow in sketch mode

e Shape Editing (generally avoid for simple ramps)

A sketch line, when selected, can be set to Defines Slope on the Options Bar (Figure 5-
5.12). For a ramp, only one edge needs to be set to Defines Slope. Once Defines Slope is
selected, the Slope parameter may be modified; e.g. 1”/12”.

L3
Modify
| |

Select "‘ Prupartiesl Clipboard ‘

‘g

Geometry

B & Y Dl

BB O

Modify

B -
AxX &

‘ View

LOF

Measure

Create

o:ﬁfy | Create Floor Boundary 4
1. Boundary Line / = @!
i Slope Arrow |77 4 4
Tl Span Direction @ > if 1

Draw

4

Mode

Properties

Modify | Create Floor Boundary

‘ Offset:

2 _+ [ Defines Slope

Extend into wall (to core) |

Cantilevers : Concrete: | 0' 0" Steel; 0' 0"

X

R
<Sketch> (1)

Constraints
Level

1

»

Defines Slepe

Defines Constant H...

Offset From Base

Dimensions
Slope
Length

Analytical Alignment
Alignment Method

Auto-Detect

3

In-Plane Projection

Floor/Slab Edge

Manually Adjusted

wpqqn

FIGURE 5-5.12 Using Defines Slope in floor sketch
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When a sketch line is selected, while in sketch mode, there is a parameter called Defines
Constant Height (Figure 5-5.13). Checking this box allows the Offset From Base to be
modified. This value sets the specific height of that edit of the floor relative to the selected
Level. This is helpful when documenting existing conditions and the slope is not known or
not perfectly constructed per the original construction documents.

Modify | Create Floor Boundary 3

¥ - (] L DL { B]l | ez dlp — I Boundary Line = i
Ly | = N 2 — X / @
. i N oz P2 . roe
Modify| | [ THT b O =7 N . v, | &
= - By - +y O HEERETE RN ;] Span Direction & D I
Select « | Properties | Clipboard Geometry Modify ‘ View Measure Create Mode Draw
Modify | Create Floor Boundary ‘ Offset: [ Defines Slope Extend into wall (to core) | Cantilevers: Concrete:| 0' 0" Steel: O' 0" 4
Properties X
8-6" ; 4L
o ® ° [
=
<Sketch (1) «| B Edit Type !
Constraints H |
Level MNon
Defines Slope m ‘!’
Defines Constant Height [ : ‘1
Offset From Base 1" 41/2" & 3
Dimensions i !
Slope 112 b
Length EE ] I 1
Analytical Alignment 5 ~— 1
Alignment Method Auto-Detect
In-Plane Projection Floor/Slab Edge
Manually Adjusted R PR " 4

FIGURE 5-5.13 Using Defines Constant Height in floor sketch

The Slope Arrow option is easy to use while in sketch mode; simply select the Slope Arrow
option on the Ribbon and point to point to define the direction the floor should slope
(Figure 5-5.14). With the Slope Arrow selected, the Properties Palette lists the slope related
settings. Changing Specify to “Slope” allows the Slope parameter to be set; e.g. 17/12”.

Modify | Create Floor Boundary

% Wk - |D|:| &] Di%‘ D|, | oo olm — x I, Boundary Line A &
vodty| [TH i : 2 L gl B . Sl
.I S . % T 22 % & f ¥ Dao | & | ) Span Direction |® D f ]

Select v | Properties | Clipboard Geometry Modify ‘ View ‘ Measure Create Mode Draw 3

Madify | Create Floor Boundary

Properties x y
i A ;
]
<Sketchx (1) +| B8 Edit Type Id {
Constraints ] _ !
Specify 4 _Slope g1
Levelat Tl ~ " Defauit o 9 22}
Height Offset at Tail 10" g [ 1
Level at Head Default o S L A— _—_—
Height Offset at Head 0 0" b
Dimensions b ©
Slope 5 [z i < !
Length ~— 8" P l
dg b
i cpmt / 1
P =t ——y B st et ot gy S J— Dt ath . gt o)

FIGURE 5-5.14 Using Slope Arrow in floor sketch

5-65



Commercial Design Using Autodesk Revit 2017

The Shape Editing feature is a little too complicated and should be avoided unless the
surface warps or the bottom of the ramp needs to be flat. This feature is more for sloping a
slab or roof around a floor/roof drain. To use this option, select the completed floor (not in
sketch mode) and click the Modify Sub Elements tool on the Ribbon (Figure 5-5.15).
Select one of the corner grips and then edit its offset value that appears next to the grip. Edit
the grip for the other side of the ramp. Press Esc to finish the command.

If the bottom of the ramp needs to be flat, select the floor, go to Edit Type and then Edit
Structure. Check the Varies option for each layer to have a flat bottom (Figure 5-5.15). The
result can be seen in Figure 5-5.16. Note that the Varies setting will only affect floor
instances that have their sub elements modified.

2 < Add Point

L ! Fe XD
= = Y AN s
) - T i é’ ) £ Add Split Line £
v = . Edit Medify Reset
T | - 1 —
Il 2 | % [ Boundary | Sub Elements £ Pick Supports  Shape
Madify ’ View |Measure’ Create w Mode | Shape Editing
3 ufror 1
- Lr— J
Edit Assembly X
Family: Floor
Type: 4" Concrete Slab
Total thickness: 0" 57 (Default)
Resistance (R): 0.7318 (h-ft2-°F)/BTU
Thermal Mass: 9.3060 BTU/*F
Layers
Function Material Thickness | Wraps S}:\:lluaiurir:ll Varia
1 |Structure [1] Tile, Quarry o3 Il
2 |Core Boundary :Layers Above Wrap o 0"
3 |Structure [1] Concrete, Cast-in-Placegra (0" 4"
4 |Core Boundary :Layers Below Wrap o0 0"
b
€
Insert Delete Up Down
_’a ™ T —_— Peey ’

FIGURE 5-5.16 Floor with flat bottom
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Elevators

Commercial buildings with more than LT

one story often have an elevator for [ ‘

convenience and to comply with gt

accessibility codes. This section will take [l_;‘[

a look at how they can be modeled _[:E‘L*- ] '
[

within Revit.

RRy ]
Shaft Walls: [ : \‘I

First, an elevator is contained within a ]

Shaft Walls

vertical shaft defined by four walls as A
seen in the image to the right (Figure 5- || Flevator
6.1). These walls are modeled using [ Door
Revit’s wall tool. These walls should be TJ
modeled as they will be built. In this J Eloor
example the masonry walls are bearing

walls (i.e. they are structural and will

support the floors and roof) so a single

wall extends from the footing to the roof. f
If they walls are built on each floor, then P4
separate walls should be created at each “ (]
level. Also, if different finishes are : {
required at each floor, then separate walls I |

are added adjacent to the shaft walls.

Elevator

Family

Elevator

]1/ ‘ ,1{ Door

The dimensions of the shaft are defined iy f

by the elevator manufacturer. The width ]V f

. . Floor
and depth are derived from the “car” size

and required tracks/rails. The height can IJ
vary depending on the type of elevator— '
this often includes a pit (an area below

the lowest stop) and an overrun (space !

above the highest stop). ; {

i — Footing

Shaft Openings: i
It is important that the hole in the floor Elevator '
align vertically. The best way to ensure Lt

this is to use the Shaft Opening tool.

This tool is a vertical extrusion which

cuts each floor it comes in contact with. FIGURE 5-6.1 Elevator shaft cut away view

This is preferred over editing the sketch

of each floor to define the opening—which would potentially be wrong at one or more
floors. Depending on building construction, this shaft is either on the inside or the outside
of the shaft walls. If inside, the floors will extend into the shaft walls.
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Elevator Family:

The installed version of Revit does not come with any sample elevator content (except in the
Metric Library folder). Using Autodesk SEEK, from the Insert tab on the Ribbon, and
searching for “elevator” will present several options. Some are very generic as seen in the
image below (Figure 5-6.2), while others are very detailed as in the manufacture example on
the previous page.

Hoore  Searcn

CATEGORY = BIM Content by elevator: Product

Conveying Systems (2} . .
g 3y << < Now showing 1-2 of 2 entries > >>

CONTENT SOURCE =
[ Gereric (2
PRODUCT LIBRARIES g Eevator-Hydradlic

Library Revt A-cnitectare

B Revit Architecture 12)

FILE TYPE =

O RFA (2}

— Eevator-Eecic

o=k Library Revt Arcnitectare

FIGURE 5-6.2 Generic elevator content on Autodesk SEEK site

The value in manufacture content is that it is the correct size and often has helpful
teatures—for example, the family used on the previous page includes a box which defines
the required shaft size, including pit depth and overrun. However, in the floor plan-views it
does not follow the standard architectural graphics conventions for an elevator (whereas the
generic one shown above does).

Another option is to create custom content. It is generic and parametric so it looks correct in
plans and sections and is manually adjustable based on the elevator selected. There is a good
example of a custom elevator family, including call buttons and indicator lights, in a thread at
this location: http:/ /www.revitforum.org/architecture-general-revit-questions /12415-
elevators-what-do-you-do.html.

Yet another option is DigiPara Elevatorarchitect, which is a free Revit add-in. This tool
includes several elevator manufacturers such as ThyssenKrupp, OTIS, KONE, Schindler

and more. URL: http://www.digipara.com/
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Elevator Doors:

Elevators have several sets of doors. One set is associated with the elevator car while the rest
are located on each floor the elevator stops at. The car door is represented in the elevator
family. The doors at each floor are separate families individually placed at each floor.
Searching Autodesk SEEK for “elevator door” will result in two generic families (Figure 5-
6.3) which are part of the Specialty Equipment category (not Doors, so they will not show
up in the door schedule).

Hoore  Searcn

CATEGORY = BIM Content by elevator door: Product
L Doors 21 << < MNow showing 1-2 of 2 entries > >>
CONTENT SOURCE =
O Gereric 12
E evator Doo-Certer

Library Rev t Arcninectare

PRODUCT LIBRARIES =

M Revit Architecture (2)

FILE TYPE =

[ rRFA 2

E evator Goor-5 de
Library Rev t Arcnitectare

FIGURE 5-6.3 Generic elevator door content on Autodesk SEEK site

Having separate elevator door families at each level will accommodate the various finishes at
each level. TIP: when using multiple walls to represent the shaft wall and floor-specific
finishes, use the join tool on those walls. This will cause the door family to cut through all
walls.

Elevator Misc:

Elevators usually require an Elevator Equipment Room. This would be sized and positioned
per the manufacturer’s literature. If the elevator has a pit, it most likely requires a “pit
ladder” for maintenance personnel to access the pit (this may have to be a custom family if
one cannot be found).
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Adding Utilitarian Stairs and Railings

In this exercise you will create a utilitarian stair in a stair shaft; this is a stair required for
egress, with simple materials, and not intended to be primary circulation.

The Utilitarian Stair:

The back stair is required for egress
and 1s often referred to as a utilitarian
stair due to the simple and durable
finishes.

Utilitarian stairs are not readily visible
and are primarily meant for
emergency egress; their existence is
primarily dictated by code. They
certainly may be used as a means of
vertical circulation within the building.

The finishes and light fixtures are
simple, often painted CMU walls and
surface mounted lights.

In stairs, building codes often require
a gate at the ground level and at the
upper level, if the stair continues to
the roof. The reason for this is to help
guide people in an emergency. Fach
floor in the utilitarian stair shaft looks
the same, so it would be easy for a Utilitarinn Stair Exanple
person, eSpeCially ina paniCked state, Durable, average cost stair with simple design

to pass the ground level exit and =
continue down one or two more floors to the basement,
extending their time in a dangerous situation. If the stair is
used for normal, day-to-day, vertical circulation, some
building officials will allow the gate to be placed on a
magnetic hold-open which allows the gate to close in the
event of a fire alarm system activation.

Most commercial codes also require that a sphere 4” or
larger not be able to pass through the guardrail. This has a
large impact on design but creates a safe environment for
the users; looking at the photo to the right, it is not difficult
to see how older codes allowed for unsafe designs!
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Next you will add stairs to your East and West stair shafts. Revit provides a powerful Stair

tool that allows you to design stairs quickly with various constraints predefined (i.e., 7"
maximum riser).

Type Parameters:

Before you draw the stair it will be helpful to review the options available in the stair family.

Open ex5-3.rvt and Save As ex5-7.rvt.

From the Pryject Browser, expand the Families = Stairs = Stair (i.e., click the plus sign

next to these labels).

Right-click on the stair type 7" max riser 11" tread, and select the Type Properties

option from the pop-up menu.

You should now see the options shown in Figure 5-7.1.

Take a couple minutes to see what options are available. You will quickly review a few

below.

e Tread: depth of tread in the plan Type Properties X
view. Famiy: \ System Family: Stair v J Load...

e Nosing Length (Depth): Treads are Type: |7 maxriser 11" tread v| | owlate..
typically 12" deep (usually code min.) Rename...
and 1" of that depth overlaps the Tope Porameters

: : P Val =
next tread. This ovetlap is called the S . S
. Calculation Rules A
nosimng. Calculation Rules Edit...
. . . . . Minimum Tread Depth @ n"
e Riser: This provides Revit with the Maximumn Riser Height o7 N
maximum dimension allowed (by Comstrecion A
. . Extend Below Base 0' 0"
code, or if you want it, less). The Monolithic Stairs ]
actual dimension will depend on the =it Mot -
. Underside of Winder Smooth
floor-to-floor height. Function Interior
& L]
. . . Graphics a
o Stringer dimensions: These Break Symbol in Plan
: : : Text Size 3/32"
dlmen31‘ons usually vary per stair T e i
depending on the stair width, run Materials and Finishes P
and materials, to name a few. A Hcad Kwe ol =y i
>, . Riser Material <By Category>
structural engineer would provide SHinger Materiai <By Category>
P : : : Monolithic Materi <Bv Cateaorv> ot
this information after designing the Mienelithie zters B Cateaer
stait. << Preview | oK I \ Cancel Apply
[ ]

Cost: Estimating placeholder.

FIGURE 5-7.1 Stair type properties
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Drawing the Stairs in Plan:
You will be drawing a standard switch-back stair. At first, when using Revit to draw stairs, it

may be helpful to figure out the number of risers and landings. That information will be
helpful when drawing the stair. As you become more familiar with the Szar tool you will not

need to do those calculations to draw a stair. Dividing the floor-to-floor height of 12’-0" by
7" we get 20.57. Obviously you cannot have a fraction of a riser so you need to round up to
21 (rounding down would make the riser higher than 7”). Therefore, 12'-0” divided by 21
equals 6.86". Thus you have 21 risers that are 6.86" high. Additionally, most codes would
require a landing in a stair rising 12'-0".

4. Make sure you are in the Level 1 floor plan view.

5. Zoom in to the West stair shaft.

6. Click on the Architecture tab on the Ribbon. @
7. Select the Stairs tool (circulation panel). Stairs

8. On the Options Bar, set the Location Line to Exterior Support: Right.

9. Also on the Options Bar, set the Actual Run Width to 3'-6".

Location Line: Exterior Support: Right v  Offset: 0' 0" Actual Run Width: 3' 6" [¥] Automatic Landing ’

10. Position the cursor approximately as shown in Figure 5-4.3; you are selecting the
start point for the first step. Make sure you are snapping to the wall with zearest.

11. Pick the remaining points as shown in Figures 5-7.4, 5-7.5 and 5-7.6.

12. Hold the Ctrl key and then select the two runs of stairs (but not the landing or
railings).

13. Click the green check mark to finish the stairs (Figure 5-7.2).

5 Manage = Modify | Create Stair - ¢
— X Skl mWeosF®- | g [ & g

—t
5- 7 Landing =
‘%&} 9 & Show Ref Viewer Railing
4 § Support 5 Plane ;
| Measure | Create | Mode | Compaonents Waork Plane Tools |

FIGURE 5-7.2 Stair Contextual Tab

14. Switch to Level 2 and repeat the previous steps to add stairs from Level 2 up to
Level 3.
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Notice as you draw the stairs, Revit will display the number of risers drawn and the number
of risers remaining to be drawn to reach the next level. If you click Finish Stairs before

drawing all the required risers, Revit will display an error message. You can leave the
problem to be resolved later.

p i
Second pick |
>
First pick
|| I
[ e (D [
B .,
ll i

FIGURE 5-7.3 1+t pick FIGURE 5-7.4 2" pick

e HH}
L1 Third pick

Fourth pick q;é/

—1 Ry

Pt

T

0 RISHRS CREATED, 0 RENARNG
3 = 1

I I

FIGURE 5-7.6 4% pick

FIGURE 5-7.5 3% pick
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FYI: Reuit has drawn the intermediate landings between levels. However, the landings at the main floor levels have not
been created but conld be nsing the Landing option within the Stair tool. Some projects extend the primary floor
Structure into the stair shaft to act as the landing for that level and also support the stair. In a later lesson you will
draw a floor system that extends into the stair shaft.

15. Repeat these steps for the Fast stair shaft.

16. Add doors to the second and third floors for both the East and West stair shafts
(interior doors only!).

17. Save your project.

The final stairs still need some work, but with just a few steps you have a nice placeholder.
Using the information presented earlier in this chapter, the stair can be further developed as
the design progresses. Revit will add railings to both sides of the stair by default (this can be
turned off on the Ribbon while in the Stair tool). The railings are separate elements which are
hosted to the stair, much like a door is hosted to a wall. You can select a railing and delete it
without deleting the stair. But if the stair gets deleted, the railings must go.
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Self-Exam:

The following questions can be used as a way to check your knowledge of this lesson. The answers
can be found at the bottom of this page.

1.

2.

Stair landings are added automatically. (T/F)

A stair sample file can be downloaded from Autodesk SEEK. (T/F)
Stairs and railings are shown as true 3D objects in plan views. (T/F)
A stait’s railing cannot be deleted. (T/F)

Stair types are listed in the Project Browserunder Families. (T/F)

Review Questions:
The following questions may be assigned by your instructor as a way to assess your knowledge of this
section. Your instructor has the answers to the review questions.

9.

Handrail supports can be moved or deleted. (T/F)
The riser is typically calculated to be as large as the building codes will allow. (T/F)

Stairs have multiple sub-categories which can be used to control stair visibility.

(T/E)

To change a stair, select it and then click on the Rizbbon.

A railing extending past the end of a stair run must always slope. (T/F)

To extend the stait’s stringer you draw lines.

Posts, within a railing instance, can be unpinned and repositioned. (T/F)

After starting the S7air tool, the first thing you need to do is set the

level and the level.

Railings can be modified to be shorter than the length of the stair. (T/F)

10. The riser height is based on the floor to floor height. (T/F)

SELF-EXAM ANSWERS:
1-T,2-T,3-F,4-F,5-T
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Notes:
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Lesson 6
ROOF:

This lesson will look at some of the powerful options and
tools for designing a roof for your building. You will also add
skylights.

Hip Roof

The first step is to create a floor plan view at the roof level, at the top of your exterior
masonry wall. This will create a working plane, called a level datum, for the Rogf tool.

Add Level Datum:

1. Open ex5-7.rvt and Save As ex6-1.rvt.

2. Open the South elevation view. ‘1‘6

3. Select Architecture 2 Datum = Level tool from the Ribbon. Level

4. Draw a Leve/ datum at the top of the exterior wall, at elevation 36'-0"; see the wall
properties. Draw the datum “line” so both ends align with the other datum “lines”
below it.

Next, you will rename the level datum. By default Revit will name the level based on the
previous level created, plus 1. Thus, the new level should be named “Level 4.” You will
change this name so you (and others working on the same project) know it is the top of the
masonry view and not another floor in the building.

5. Press Esc or select Modify from the Ribbon.
6. Now select the level datum you just drew (click on the line).
7. With the level datum selected, click on the [level name] text to rename the level label.

8. Change the label to T.O. Masonry (Figure 6-1.1).

Fy1: T.O. means “Top Of.”
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e
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Show Hidden Lines
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Apply

s %

.0, Views (al))
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Al g

_Level 3
A0

Level 2 G
712| n 0"

Level 1

Elevations (Building Elevation)

A

Click to select, TAB for alternates, CTRL adds, SHIFT unselects. & ) B | Main Model

FIGURE 6-1.1 Renamed level datum
Revit *

Would you like to rename corresponding
views?

9. Click Yes when prompted to rename
corresponding views (Figure 6-1.2). No

FIGURE 6-1.2 Rename prompt

These steps are the same you used to add the third floor. Notice the

“T.O. Masonry” label is now listed in the Floor Plans section of the

Pryject Browser. You can delete the T.O. Masontry ceiling plan if you’d judt

like as it will not be needed; simply right-click and select delete from IP
Roof by Footprint

the pop-up menu.
ﬁ Roof by Extrusion

@ Roof by Face

11. In Properties, while nothing is selected, set the (Underlay) \45 Bt
Range: Base Level to Level 3.

Add a Hip Roof:

10. Open the newly created T. O. Masonry Floor Plan view.

12. Select Architecture = Build = Roof (down-arrow). 8 & Roof: Gutter

13. Select Roof by Footprint from the drop-down list.

Before you start the roof you will change the slope (pitch) of the roof.



ROOF

14. Click the Properties Filter drop down and
select New <Sketch> as pointed out in Figure
6-1.3.

15. Make sure Defines Slope is checked and then
change the Slope to 6" /12". Click Apply.

This will make the roof pitch 6/12, which means for
every 12" horizontally the roof will 77se 6" vertically.

16. You are now prompted to select exterior walls
to define the footprint. Select ONLY the wall
segments that define the 120'-0" x 60’-0"
portion of the building (Figure 6-1.4).

Pick the exterior side of the walls.

You will notice in Figure 6-1.4 that there are three
sections along the perimeter of the rectangle that are
open because no wall is available to pick. You will
need to draw three lines to close the “footprint.”

Geometry \

Ty
B
A ﬁi‘i (@) ]

e LSO A G2
o ,fs» cture &\ e m \_i.,,\! i ,

[] Extend to wall core!

3

-

Modify [
Bl s
Select « | Prupertiezi Clipboard |
Defines slope Overhang:| 0" 0"
Properties X
' R .
New <Sketch> 1] | ~|HEE
Constraints i
Defines Roof Slope
Offset From Roof B.., (0" 0" i
Dimensions 2
Slope 6"/ 12" 2 1
Properties help Apply
Project Browser - BEx&-1.rvt b4
=} :D: Views (all) ~
[~ Structural Plans
=) Floor Plans
Level 1
Level 2
Level 3
Site
T.0. Masonry
(= Ceiling Plans

4

s B

R

FIGURE 6-1.3 Properties Palette

S
£ :
Pick these walls with Draw lines
dot; (dots not in f (shown dashed —JHE
I Revit) here) — Step 18 1
— Step 16 —
) A/ el
? . S S . ?

FIGURE 6-1.4 Cre

17. Select the Line tool from the Ribbon (Figure 6-1.5).

ating a roof
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2500 @ @ /7 (@ N

!l T A . .
- Set  Show Ref Viewer | Align
ﬁ Plane | Eaves
Work Plane

-

X |IL Boundary Line
@SIDpEArrnw

FIGURE 6-1.5 Ribbon: Roof tool active

18. Draw three lines to create a complete rectangle, making sure you use the snaps to
accurately snap to the endpoint of the lines already present; one line across the
atrium and the other two at the stair shafts (Figure 6-1.4).

19. Now click the green check mark from the Ribbon.

20. Click NO when prompted to attach the
highlighted walls to the roof (Figure 6- Revit .

1.6). Would you like to attach the highlighted walls

. ) ) to the roof?
You will now see a portion of the roof in your

plan view. The cutting plane is 4'-0" above the
“floor” level, so you are seeing the roof o

thickness in section at 4’-0"” above the T.O.

FIGURE 6-1.6 Prompt
Masonry level.

e Switch to an elevation view to see the roof, South elevation, shown in Figure 6-1.7.

e  You can also switch to the default 3D view to see the roof in isometric view via the

Quick Access Toolbar.

—- 22 9
U oo o oo 0o oodQ

— e — - - — — e
o oo o oo OO0 0000

—_—— - — — e
o oo oo oo oooQ

- AP

FIGURE 6-1.7 South elevation
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After looking at the roof you have created, switch back to the plan view: T.O. Masonry.
You will now add a roof over the East stair shaft.

21. Zoom in on the East stair shaft.
22. Select the Roof tool and click “Roof by Footprint.”

23. With Defines slope checked in the Opions Bar (Figure 6-1.5), pick the three exterior
walls at the stair shaft.

24. Uncheck Defines Slope, and then select the Line tool and draw a line as shown in
Figure 6-1.8 to close the footprint. Be sure to use snaps to accurately draw the

enclosed area.

25. Pick the Modify button and then select the line you just drew.

e e
I S
I -
|
|
|
|
|
| = -
I F— Line drawn in
I | Step 24
| (shown dashed)
|
|
b e
FIGURE 6-1.8 Roof footprint; East stair FIGURE 6-1.9 Modified roof footprint; East stair

26. Use the Move command to move the line 6'-0" to the West (Figure 6-1.9).
27. Select the green check mark from the Rzbbon to finish the roof.

28. Click NO when prompted to attach the highlighted walls to the roof (Figure 6-1.6).
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Notice in the South elevation that the ridge of the
stair roof does not extend into the main roof. You

29. Switch to the South elevation will adjust this next.

view (Figure 6-1.10).

30. Switch back to the T.O.
Masonry view.

~
T.0. Masonry _e;

31. Select the roof element over 36 - 0"

the East stair shaft.

32. Switch to the Defaunit 3D View
and adjust your view to look
similar to Figure 6-1.11.

Level 3
77777777’77774m--_$

T1P: Drag on the ViewCube.

33. Select Modify = Geometry = Join/Unjoin Roof.

You will now select the two edges of the roofs that you want to come together.

Select in this area for
Step #35

Select in this area for

@ Step #34
N

FIGURE 6-1.11 Default 3D View

34. Select the edge of the smaller roof; see Figure 6-1.11.

35. Select the edge of the larger roof; see Figure 6-1.11.
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Your roof should now look similar to Figure 6-1.12.

| i S Take another look at the South elevation to see the

revision.

FIGURE 6-1.12 Joined roof

Atriu

m Roof:

36. Repeat the previous steps to create a roof
over the West stair shaft.

T1P: You can also try mirroring about your Reference Plane.

Next you will create a roof over the atrium area. We want a 4’-0" high aluminum panel
above the curtain wall, thus pushing the atrium roof up higher. You will need to create a new
wall type for the aluminum panels.

37. Switch to the T.O. Masonry view listed under Floor Plans.

38.

39.

40.

41.

42.

Click Type Edit on the Properties Palette,
and then Duplicate.

Enter exterior wall — aluminum for the
name.

Click Edit next to the Structure
parameter. Add a new Layer using the
Insert button. Set the exterior finish with
the material set to Aluminum and then

edit the thickness to be 5/8" (Figure 6-
1.13).

Draw three walls, so their exterior faces
align with the exterior face of the curtain
wall below. Be sure to use Szagps and set

the wall height to 4'-0" (Figure 6-1.14).

Select the Wall tool and then select the Basic Wall: Generic — 5" type.

Edit Assembly X
Family Basic Wall
Type: exterior wall —aluminum
Total thickness: 0 318" Sample Height: | EXI0N
Resistance (R): 0.0004 (h-ft2==F)/BTU
Thermal Mass: 1.8808 BTU/F
Layers
EXTERIOR SIDE

Structural
Material

Function Material Thickness

AR Finish 2 [3] Aluminum
2 |Core Boundary Layers Above
Structure[1]  <By Categary
Core Boundary Layers Below

0 21/2" =
0 0¥ ;

B[ w[r

INTERIOR. SIDE

Insert Delete Up Down
Default Wrapping
At Inserts:

Do not wrap s

At Ends:
None b

Modify Vertical Structure (Section Preview only)

Modify

Assign Layers

<< Preview Cancel

FIGURE 6-1.13 New wall structure
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The walls running north-south need to extend far enough back into the main roof to avoid

any holes.
43. Use the Roof tool and select the
) g three walls just drawn using the

| footprint option; “Defines slope”
i e e e et e i || checked.

\ 44. Use the Line tool to draw a line
\ to close the open side (Figure 6-
\ 1 1.14). This will create a closed

rectangle to complete the roof;

“Defines slope” unchecked.
) s 2
Line drawn to close

footprint — Step 44

a0

45. Before finishing the roof, set the

/v Base offset from level to 4'-0"
— in the Properties Palette. This will
place the roof on top of the 4'-0"
high wall you just drew.

4'-0" high wall
(30-0" long) — Step 42

FIGURE 6-1.14 4'-0" high wall above curtain wall in atrium

46. Select the green check mark.

Your 3D view should look similar to Figure 6-
1.15. Like the stair roof, the atrium roof needs to
be joined to the main roof.

47. Click NO when prompted to attach the
highlighted walls to the roof (Figure 6-1.6).

48. Use the Join/Unjoin Roof tool to join the
atrium roof to the main roof (similar to
steps 32-34 in this section).

FIGURE 6-1.15 3D view
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Look at the side elevations. If the roof does not extend all the way to the main roof, select
the roof and pick Edit Footprint (on the Ribbon) to move the line further into the building.
When finished it should look like Figure 6-1.16.

T.0. Masonry
%

_ _Leveld_
24 Q"

_ _Level2_
12-0"

Level 1
e %

FIGURE 6-1.16 Atrium roof

Next you will take a quick look at the

@ Graphic Display Options... project, thus far, in an isometric view.

) Wireframe

(5 Hidden Line 49. Click the 3D View icon on the

* Qutick Access Toolbar.

£5) Consistent Colors

Realistic . .

19 Ray Trace The 3D view can be improved by
ye=10 EE% XSG RAEE P o b &[4 « shading the surfaces.

FIGURE 6-1.17 Setting visual style

50. Set the Vsual Style to Shaded via the Vzew Control Bar (Figure 6-1.17).
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T1P: You can also turn on shadows from the
View Control Bar (see image to right). This
can make viewing and printing on larger,
complex: models much slower so use it

nglhy.
Ppanngy et =100 = 5 Lk

The 3D Model should now be shaded (Figure 6-1.18).

Revit automatically makes
windows and curtain walls

transparent.

FIGURE 6-1.18 Shaded model

Before moving on you will adjust the top constraint of the Level 3 interior walls to be tied to

the new level.

51. Switch to the Level 3 Floor Plan view and select all the interior walls. Adjust their
Top Constraint to the new level: T.O. Masonry.

52. Save your project.

Try adjusting the view; click and drag on the UZewCube.
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Skylights

This short exercise covers inserting skylights in your roof. The process is much like inserting
windows. In fact, Revit lists the skylight types with the window types, so you use the Window
tool to insert skylights into your project. Technically, a skylight is a roof hosted window.

Inserting Skylights:

You will place the skylights in an elevation view.
1. Load project file ex6-1.rvt.
2. Switch to the South elevation view.

3. Select the Window tool and load the sky/ght tamily (skylight.rfa) EI

into the project (via the Load family button on the Ribbon). FL':’E'F:
amily

4. Select Skylight: 24" x 27" from the Type Selector.

You are now ready to place skylights on the roof. Revit will only look for roof elements
when placing skylights, so you don’t have to worry about a skylight ending up in a wall.

5. Roughly place four skylights as shown in Figure 6-2.1 on the roof.

FIGURE 6-2.1 South elevation, skylights added
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6. Press Esc or click the Modify tool to cancel the Window tool.

Next, you will want to align the skylights with each other.

7. Switch to the West elevation view.

8. Select one of the visible skylights.

You should now have the skylight selected and see the temporary dimensions that allow you
to adjust the exact location of the element. Occasionally, the dimension does not go to the
point on the model that you are interested in referencing from. Revit allows you to adjust

where those temporary dimensions point to.

9. Click and drag the grip shown in Figure 6-2.2 (wait until it snaps) to the ridge of the

main roof (Figure 6-2.3).

6-12

FIGURE 6-2.2 West elevation: default
dimension shown when selecting skylight.
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Click on the dimension text and
change the text to 22'-8".

NOTE: This will adjust the position of
the skylight relative to the roof.

r

10. Select the other skylight
on the west elevation and ;
adjust it to match the one 5
you just revised.

11. Switch to the East
elevation and repeat the
above steps to adjust.

FIGURE 6-2.3 West elevation: default
dimension shown when selecting skylight.

FIGURE 6-2.4 South elevation:
with skylights added

Your drawing should look similar to the one above. Notice that the skylight tag is right on
top of the skylight. You will adjust that next.
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12. Zoom in on one of the skylights and click
on the skylight tag (South view).

13. You should see a symbol appear near the

bottom of the tag; drag on this symbol to
move the tag down (Figure 6-2.5).

14. Position the skylight tag so the tag does not
overlap the skylight (Figure 6-2.6).

15. Adjust the other skylight tags; as you
reposition these tags you may see a reference
line appear indicating the symbol will
automatically align with an adjacent symbol.

Take a minute to look at your shaded 3D view and
try changing the view so you can see through the
skylight glass into the spaces below (Figure 6-2.7).

Figure 6-2.5 Enlarged
skylight detail

16. Save as ex6-2.rvt.

FIGURE 6-2.7 Shaded skylight view 8

FIGURE 6-2.6 Enlarged skylight detail — revised
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Roof Design Options (Style, Pitch and Overhang)

In this lesson you will look at the various ways to use the Rogf'tool to draw the more
common roof forms used in architecture today.

Start a New Revit Project:

You will start a new project for this lesson so you can quickly compare the results of using
the Rogf tool.

1. Starta new project using the default.rte template.

2. Switch to the North elevation view and rename the level named Leze/ 2 to T.O.
Masonry. This will be the reference point for your roof. Click Yes to rename
corresponding views automatically.

TTP: Just select the Level datum and click on the level
datum’s text to renapze.

_ T.0. Masonry G
3. Switch to the Lewvel 1 Floor Plan view. 10'- 0"

Drawing the Buildings:
4. Setthe Level 1 “Detail Lerel” to medium, so the w

material hatching is visible within the walls.
T1P: Use the View Control Bar at the bottom.

5. Using the Wall tool with the wall Type set to
“Exterior - Brick on Mtl. Stud,” and draw a

40'-0" x 20'-0" building (Figure 6-3.1).

FYT: The defanlt Wall height is OK;; it should be 200"
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Be sure to draw the building O
within the elevation tags.

T1P: You can draw the building
in ome step if you use the
Rectangle option on the Ribbon,
while using the Wall tool.

Elevations tags — (4) are shown which

correspond to the (4) elevation views
listed in the Project Browser. \

0

FIGURE 6-3.1 Bldg. and Elev. tags

You will copy the building so that you have a total of four buildings. You will draw a
different type of roof on each one.

6. Draga window around the walls to select them. Then use the Array command to set
up four buildings 35-0" O.C. (Figure 6-3.2). See the Array Tip below.

T1P: Zoom in and make g
sure the brick is on the

exterior side of the wall. If

not, you can select each wall

and click its flip iconm.

ARRAY TIP: Select the

[first building, select Array,
and then, just like the B =
Copy command, define a

copy 35" to the right, then
enter the number of copies.

FIGURE 6-3.2 Four buildings

7. Select all of the buildings and click Ungroup [(‘\ -|
from the Ribbon. q
Ungroup
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Hip Roof:

The various roof forms are largely defined by the “Defines slgpe” setting.

s

This is displayed in the Oprzons Bar while the Rogf tool is active. When a
wall is selected and the “Defines slope” option is selected, the roof above

Roof

that portion of wall slopes. You will see this more clearly in the examples
below.

8. Switch to the T.O. Masonry Floor Plan view.

9. Select the Architecture = Build = Roof (donn-arron) >
Roof by Footprint tool.

10. Set the overhang to 2'-0" and make sure Defines slope is
selected (checked) on the Options Bar.

4 .
¥ Roof by Footprint
E oof by Footprin

!‘_ Roof by Extrusion

@ Roof by Face

\\/ Roof: Soffit

Defines slope | Overhang 2' 0" Extend to wall core !

11. Select the four walls of the West building, clicking each

wall one at a time.

TIP: Make sure you select towards the excterior side of the wall; notice
the review line before clicking.

12. Click Finish Edit Mode (i.e., the green check mark) on ol

the Rébbon to ftinish the Roof tool. th @2

13. Click Yes to attach the roof to the walls.

14. Switch to the South elevation (Figure 6-3.3).

N = =

T.O Masonry_,
o

FIGURE 6-3.3 South elevation — Hip roof

Le[:lol -

You will notice that the default wall height is much higher than what we ultimately want.
However, when the roof is drawn at the correct elevation and you attach the walls to the
roof, the walls automatically adjust to stop under the roof object. Additionally, if the roof is
raised or lowered later, the walls will follow; you can try this in the South elevation view by

simply using the More tool. REMEMBER: You can make revisions in any view.
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15. Switch to the 3D view using the icon on the QAT (Figure 6-3.4).

S

%2

You can change the “model graphics
style” to Shading if you would like.
Select the Vzsual Style icon on the
View Control Bar at the bottom.

FIGURE 6-3.4 3D view — hip roof
Gable Roof:
16. Switch back to the T.O. Masonry view (not the ceiling plan for this level).

17. Select the Roof tool and then Roof by Footprint.

18. Set the overhang to 2'-0" and make sure Defines slope is selected (checked) on the
Options Bar.

19. Only select the two long (40’-0") walls.

20. Uncheck the Defines slope option.

21. Select the remaining two walls (Figure 6-3.5). x
22. Pick the green check mark on the Rzbbon to finish the roof. | WV
23. Select Yes to attach the walls to the roof. Mode

24. Switch to the South elevation view (Figure 6-3.6).
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&

FIGURE 6-3.5 Gable — plan view

b T.O hasenmy_,
)

Level 1
- - ?‘»o"_o

FIGURE 6-3.6 South elevation — gable roof

25. Switch to the 3D view (Figure 6-3.7).

Notice the wall extends up to conform to the underside of the roof on the gable ends.

FYI: You may be wondering why the roofs look odd in the floor plan view. If you remember, each view has its own cut
plane. The cut plane happens to be lower than the highest part of the roof — thus, the roof is shown cut at the cut
Plane. If you go to Properties Palette = View Range (while nothing is selected) and then adjust the cut plane to be
bigher than the highest point of the roof, then you will see the ridge line.
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Shed Roof:

26

27.

28.

29.

30.

31.

32.

. Switch back to the T.O. Masonry view.

Check Defines slope on the Options Bar.
Set the overhang to 2'-0" on the Options Bar.

Select the Fast wall (40"-0" wall, right-hand side).
Uncheck Defines slope in the Op#ons Bar.

Select the remaining three walls (Figure 6-3.8).

6-20

Select the Roof tool, and then Roof by Footprint.

>

FIGURE 6-3.7 3D view — gable roof

Slope
Control

Control
Arrows

NV

1[2

FIGURE 6-3.8 Selected walls
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Properties x
33. Set the Slope, or roof pitch, to 3/12 (Figure 6-3.9)
P es P 3 Basic Roof
on the Properties Palette I i et N
34. Click Apply on the Properties Palette. e v | 68 EditType
Constraints R
35. Pick the green check mark on the Ribbon to Base Level Level 2
Roeom Bounding

finish the roof.

Related to Mass
Base Offset From Level Q' 0"

36. Select Yes to attach the walls to the roof. Cutoff Level None
Cutoff Offset 0 0"
Construction 3
Revit X Rafter Cut ‘Plumb Cut
Fascia Depth L 0"
Would you like to attach the highlighted walls Madamum Ridge Hegill 11 1/4"

to the roof? Dimensions %
Slope

Thickness

Velume
Aras 20R 24 CF

Properties help Apply

FIGURE 6-3.9
Properties for Roof tool

FYT: You can also change the slope of the roof by changing the Slope
Control text (see Fignre 6-3.8); just select the text and type a new number.

T1P: You can use the Control Arrows, while the roof line is still selected, to flip the orientation of the roof overhang if
you accidentally selected the wrong side of the wall and the overhang is on the inside of the building.

37. Switch to the South elevation view (Figure 6-3.10).

0. Masonty
b

Level 1
B

FIGURE 6-3.10 South elevation — shed roof
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38. Switch to the Default 3D view (Figure 6-3.11).

%

FIGURE 6-3.11 Default 3D view — shed roof

Once the roof is drawn, you can easily change the roof’s overhang. You will try this on the
shed roof. You will also make the roof slope in the opposite direction.

39. In T.O. Masonry view, Select Modify from the Ribbon, and then select the shed

roof.
40. Click Edit Footprint from the Ribbon. L
. . . Edit
41. Click on the East roof sketch-line to select it. Foot;::rint

42. Uncheck Defines slope from the Options Bar.

43. Now select the West roofline and check Defines slope.
If you were to select the green check mark now, the shed roof would be sloping in the
opposite direction. But, before you do that, you will adjust the roof overhang at the high

side.

44. Click on the East roofline again to select it.
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45. Change the overhang to 6'-0" in the Options Bar.
Changing the overhang only affects the selected roofline.
46. Select the green check mark.

47. Switch to the South view to see the change (Figure 6-3.12).

Thus you can see it is easier to edit an object than to delete it and
start over. Just remember you have to be in sketch mode (i.e., Edit

Sketch) to make changes to the roof. Also, when a sketch line is FIGURE 6-3.12 South
selected, its properties are displayed in the Properties Palette. That elevation — shed roof
concludes the shed roof example. (revised)

Flat Roof:

48. Switch back to the T.O. Masonry Floor Plan view.

49. Select Architecture = Roof = Roof by Footprint.

50. Set the overhang to 2'-0" and make sure Defines slope is not selected (i.e., un-
checked) in the Options Bar.

51. Select all four walls.

52. Pick the green check mark.

53. Select Yes to attach the walls to the roof.

T.0. Masonry e
10'- 0"

- — e

FIGURE 6-3.13 South elevation — flat roof

54. Switch to the South elevation view (Figure 6-3.13).
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55. Also, take a look at the Default 3D view (Figure 6-3.14).

77
@@@

FIGURE 6-3.14 Default 3D view — flat roof

56. Save your project as ex6-3.rvt.

Want More?

Revit has additional tools and techniques available for creating more complex roof forms.
However, that 1s beyond the scope of this book. If you want to learn more about roofs, or
anything else, take a look at one of the following resources:

e Revit Web Site (www.autodesk.com)
e Revit Newsgroup (potential answers to specific questions)
WWW.augi.com; www.revitcity.com; www.autodesk.com; www.revitforum.org
e Revit Blogs information from individuals (some work for Autodesk and some don’t)
www.revitoped.com, revitclinic.typepad.com, do-u-revit.blogspot.com
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Reference material: Roof position relative to wall

The remaining pages in this chapter are for reference only and do not need to be done to
your model. You are encouraged to study this information so you become more familiar
with how the Rogf'tool works.

The following examples use a brick and concrete wall example. The image below shows the
Structure properties for said wall type. Notice the only item within the Core Boundary section is
the Masonry — Concrete Block (i.e., CMU) which is 794" thick (nominally 8"). Keep this in mind
as you read through the remaining material.

Edit Assembly X
Family: Basic Wall
Type: Exterior - Brick on CMU
Total thidness: 1 71/2° Sample Height:
Resistance (R): 31.6278 (h-ft2-°F)/BTU
Thermal Mass: 28.6462 BTU/°F
Layers
EXTERIOR. SIDE
Function Material Thickness Sterluac'::tel:ir:ll
AR Finich 1 [4] _Elrin:l-:, Com .
2 [Thermal/Air L Air 03
3 |Thermal/Air L:Rigid insula 10" 3
4 [Membrane La:Damp-proc (0" 0"
5 |Core Boundar. Layers Above: 0* 0
6 |Structure [1] (Concrete M (D' 75/8"
7 |Core Boundar: Layers Below 0" 0"
8 [Substrate [21 :Metal Furri 0" 15/8" fA ¥
INTERICR SIDE
Insert Delete Up Down
Default Wrapping
At Inserts: At Ends:
|Do not wrap ~ | |None ~
Modify Vertical Structure (Section Preview only)
Modify Merge Regions Sweeps
Assign Layers Split Region Reveals
<cpreview | [ ok || caed || hep |

The following examples will show you how to control the position of the roof system
relative to the wall below, both vertically and horizontally. The roof properties that dictate its
position basically involve relationships between three things: the Level Datum, the exterior
Wall System and the bottom edge of the Roof System. There are several other properties
(e.g., pitch, construction, fascia, etc.) related to the roof that will not be mentioned at the
moment so the reader may focus on a few basic principles.
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The examples on this page show a sloped roof sketched with Extend into wall (to core) enabled
and the Ouerbang set to 2'-0". Because Extend into wall (to core) was selected, the bottom edge
of the roof is positioned relative to the Core Boundary of the exterior wall rather than the
finished face of the wall. See the discussion about the wall’s Core Boundary on the previous

page.

/

; | _ Level 2
- 100 »
] - H— Ref
Point

Wall
Core

Extend to Core + Rafter Extend to Core + Truss

Revit Roof Properties under Consideration:

Extend Into Wall:

(To Core)

Rafter Or Truss:

Base Level:

Base Offset:
From Level

This option was checked on the Options Barwhile sketching the roof.

This option is an Instance Parameter of the roof object; the example on
the above left is set to Rafferand the other is set to Truss.

NOTE: The Extend into Wall (to corte) aption affects the relative relationship
between the wall and the roof, as you will see by comparing this example with the one on
the nexct page.

Set to Lere/ 2: By associating various objects to a level, it is possible
to adjust the floor elevation (i.e., Leze/ Datum) and have doors,
windows, floors, furniture, roofs, etc., all move vertically with that
level.

Set to 0-0” This can be a positive or negative number which will be
maintained even if the level moves.
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The examples on this page show a sloped roof sketched with Extend into wall (to core) NOT
enabled and the Orerbang set to 2'-0". Notice that the roof overhang is derived from the
exterior face of the wall (compared to the Core Boundary face on the previous example when
Exitend into wall was enabled).

Level 2
: ~ 10 -0 S
g Foms - ~leell &
Ref
Point
19%%%! Wall
Core
Wall
Core
Rafter + not extended to core Truss + not extended to core

Revit Roof Properties under Consideration:

Extend Into Wall:
(To Core)

Rafter Or Truss:

Base Level:

Base Offset:
From Level

This option was NOT checked on the Options Barwhile sketching the
roof.

This option is an Instance Parameter of the roof object; the example on
the above left is set to Raffer and the other is set to Truss.

NOTE: The Extend into wall (to core) option affects the relative relationship
between the wall and the roof, as you will see by comparing this example with the one on
the previons page.

Set to Lere/ 2. By associating various objects to a level, it is possible
to adjust the floor elevation (i.e., Leze/ Datum) and have doors,
windows, floors, furniture, roofs, etc., all move vertically with that
level.

Set to 0-0”. This can be a positive or negative number which will be
maintained even if the level moves.

6-27



Commercial Design Using Autodesk Revit 2017

Defines slope COverhang: 2' 0" Extend to wall core

As you can see from the previous examples, you would most often want to have Extend to
wall (to core) selected while sketching a roof because it would not typically make sense to
position the roof based on the outside face of brick or the inside face of gypsum board for
commercial construction.

Even though you may prefer to have Extend to

Edit Assembly *
wall (to core) selected, you might like to have a = ——
I_ n . N Type: Exterior - Brick on CMU
2'-0" overhang relatlye to the face of the brick et aum I
rather than the exterior face of concrete Resstanca (R): 316278 (hrft2F)/BTU
. . . Thermal Mass: 28.6462 BTU[*F
block. This can be accomplished in one of m—
EXTERICR SIDE
two ways:
y Function Material Thickness S;‘r’ll.;::ir:ll =
. . 1 Finish 1[4] Brick, Com |
(A) You can modify the overhang, while 2 [Themmal/Air LA 4 %]
. . 3 |Thermal/Air L:Rigid insula 0" 3
sketching the roof, to include the I [Membrane Ls Damp-pros 0 0
‘1. |5 |Core Boundar: Layers Above 0" 0"
wall thickness that occurs between o T o T T =i
the face of wall and face of core: [ |Core Boundar Layers Below 0° 0°
I8 |Substrate 121 :Metal Furri :0' 15/8" =1 ™
2'_0" + 95/8" — 2'—95/8". See t}le INTERIOR SIDE
. . Insert Delete Up Down
image to the right.
Default Wrapping
At Inserts: At Ends:
(B) The second option is to manually Do ot wrap | [None &
edlt tl’]e Sketch hnes. You can add Modify Vertical Structure (Section Preview only)
dimensions while in Sk&ezh mode, L feschoges
select the sketch line to move, and Assign Layers SpitRegion foieds
then edit the dimension. The << Prevew Cance Help

dimension can also be Locked to
maintain the roof edge position
relative to the wall. When you finish
the sketch the dimensions are

hidden.

Energy Truss:

In addition to controlling the roof overhang, you might also want to control the roof
properties to accommodate an energy truss with what is called an energy heal, which allows for
more insulation to occur directly above the exterior wall.

To do this you would use the Extend into wall (to core) + Truss option described above and

then set the Base Offset from Lerelto 1'-0" (for a 1'-0" energy heal). See the image and the
Properties Palette shown on the next page.
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Level 2
~ 10-0" @

Properties

ﬁ Basic Roof
Generic - 127

Roofzs (1)

Constraints
Base Level

- Edit Type

Level 2

2 oA

Room Bounding

Related to Mass

Base Offset From Level

T

Cutoff Level

Mone

Cutoff Offset

o

Construction
Rafter Cut

Plumb Cut

amaiiahi

it A e it

Many other properties and techniques exist which one
can use to develop the roof for a project, things like
the Rafter Cut and Fascia Depth which control the fascia
design. Also, you can apply a sweep to a roof edge to
add a 1x fascia board around the building. These are
intermediate to advanced concepts and will not be
covered here.

This concludes the study of the Rogftool!
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Self-Exam:

The following questions can be used as a way to check your knowledge of this lesson. The
answers can be found at the bottom of this page.

1.

2.

You don’t have to click Finish Roof when you are done defining a roof. (T/F)

The wall below the roof automatically conforms to the underside of the roof when
you join the walls to the roof. (T/F)

The roof overhang setting is available from the Options Bar. (T/F)

To create a gable roof on a building with 4 walls, two of the walls should not have

the option checked.

Is it possible to change the reference point for a temporary dimension that is
displayed while an object is selected? (Y/N)

Review Questions:
The following questions may be assigned by your instructor as a way to assess your
knowledge of this section. Your instructor has the answers to the review questions.

1.

When creating a roof using the “7o9f by footprint” option, you need to create a closed
perimeter. (T/F)

Can the “De¢fines Slope” setting be changed after the roof is “finished”? (Y/N)
Skylights need to be rotated to align with the plane (pitch) of the roof. (T/F)
Skylights automatically make the glass transparent in shaded views. (T/F)

While using the Roof tool, you can use the tool from the Rzbbon to
fill in the missing segments to close the perimeter.

You use the parameter to adjust the vertical position of
the roof relative to the current working plane (view).

While using the Roof tool, you need to select the tool from the QAT
before you can select a roofline for modification.

You need to use the to flip the roofline when you pick the
wrong side of the wall and the overhang is shown on the inside.

SELF-EXAM ANSWERS:
1-F,2-T,3-T, 4—defines slope, 5—-Y
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Lesson 7
FLOOR SYSTEMS and REFLECTED CEILING
PLANS:

In this lesson you will learn to create floor structures and reflected ceiling plans.

Even though you currently have floor levels defined, you do not have an object that
represents the mass of the floor systems. You will add floor systems with holes for stairs,
elevators, and the atrium.

Ceiling systems allow you to specify the ceiling material by room and the height above the
floor. Once the ceiling has been added it will show up in section views (sections are created
later in this book).

Floor Systems

Similar to other Revit elements, you can select from a few pre-defined system families. You
can also create new types.

Level 1, Slab on Grade:

Sketching floors is a lot like sketching roofs (Lesson 5); you can select walls to define the
perimeter and draw lines to fill in the blanks and add holes (cut-outs) in the floor element.

1. Open ex6-2.rvt and Save As ex7-1.rvt.

2. Switch to the Level 1 floor plan view.

3. Select Architecture = Build - Floor (down-arron) = Floor: Architectural.
4. Click Edit Type on the Properties Palette.

5. Select type Generic — 12" from the Type drop-down list at the top.

6. Click Duplicate to start a new

floor type. Mo X
7. Type 6" Slab on Grade, then MName: | &+ Slab on Grade |
OK.
8. Click the Edit button next to the Cancel
Structure Parameter.
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9. Change the material for the structure layer shown to Concrete: cast-in-place
concrete grey, and change the thickness to 6”.

10. Next you will add carpet on top of the slab. Click Insert and use the Up/Down
buttons to position the Layer correctly (Figure 7-6.1).

Edit Assembly X
11. Add another layer: Famiys Foor
Type: 6 Slab on Grade
a. Function: Finish 1 [4] Total thdmess; ' § 14" Defaul)
. Resistance (R): 0.8273 (h-ft2-F)BTU
b. Material: Carpet (1) ThemalMass:  11.2658 BTUSF
c. Thickness:1/4" o
(Figure 7_1.1) Function Material Thickness| Wraps S:J,Il;:::i;a‘l Variable
1 [Finish 1 [4] iCarpet (1) 0 01/4" O
2 |Core Bounda Layers Above Wrap 0" 0"
12. Click OK to close the open dialog et i i 2R
boxes.
13. Select all the exterior walls on Level |
1; this should include the curtain wall 2 2
at the atrium and the stair shafts T Defeie 7
(Figure 7-1.3).
TIP: Select the interior side of the wall; you can
use the control arrows if needed.
14. Click the green check mark.
T

FIGURE 7-1.1 New Floor System

You will most likely get an error message. This is because the main exterior walls extend into
the atrium (past the curtain wall). Because this is not a perfect corner (and it does not need
to be), you can trim the “edge of slab” lines while in sketch mode to create a true corner, i.e.,
a closed line for the floor (Figure 7-1.2).

15. (If you did not get an error,
‘f’élp a/j €dd to SteP 78) Error - cannot be ignored

Cth Contlnue~ Lines cannot intersect each other. The highlighted lines currently intersect.

Autodesk Revit 2017

16. Use the Trim tool; select
the two lines leading to
the corner that needs to

= be trimmed. Do this for

||T both sides of the atrium Quit sketching | Continue |
(Figure 7-1.3).

Show More Info Expand =>

FIGURE 7-1.2 Floor error message
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17. Click the green check mark.

i-a-a-a-a lll-a-a-ava |

Corners to trim
before finishing

floor; Step 16

FIGURE 7-1.3 Floor creation;

highlighted walls

You now have a floor at the first level. You should see a stipple pattern representing the
floor area. You would most likely want to turn that pattern off for a floor plan. You will do
that next.

18.

19.

20.

21.

22.

Click Modify on the Rzbbon to unselect the

new floor.

Select Edit, next to the Visibility/ Graphic
Ouverrides parameter in the Properties Palette
(Figure 7-1.4).

T1P: Type V'V 1o skip Steps 19 and 20!

In the Visibility/ Graphic Overrides dialog,
click the “cell” at the intersection of Floors
(row) and Swusface / Patterns (column); select
Override (Figure 7-1.5).

FYT: The word “Overvide” does not appear until
you click within the “cell.”

Uncheck Visible.

Click OK to close the dialogs.

The stipple pattern is no longer visible.

Properties b4

Floor Plan hd
Floor Plan: Level 1 ~ | [ EditType
Graphics A oA
View Scale /8" =1-0"
ScaleValue T 96
Display Model Normal M
Detail Level Coarse W
Parts Visibility Show Origind®
Visibility/Graphics Overrides Edit...
Graphic Display Options Edit...
Orientation Project North
Wall Join Display Clean all wall joins
Discipline Architectural
Show Hidden Lines By Discipline
Color Scheme Location Background
Coler Scheme <none=
Systemn Celor Schemes i Edit...
Default Analysis Display Style Mone

il e,

FIGURE 7-1.4 Level 1 view properties
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isibility/Graphic Overrides for Floor Plan: Level

Model Categories  Annotation Categories  Analytical Mode! Categories  Imported Categories  Filters

Show model categories in this view If a category is unchecked, it will not be visible,

Fill Pattern Graphics s

Projection/Surface
Visibility

Lines Patterns | Transparency [ Pattern Overrid 3
Duct Insulations [visible

Duct Linings

- Duct Placeholders Color: [ <No Override>
- Ducts 1

i ¥ Electrical Equipment | Pattern: ‘<N0 Override > V|
- & Electrical Fixtures

m-M Entourage

... ™ Fire Alarm Devices

Clear Overrides Cancel

1 Flex Ducts 1)

[

® Furniture

@ ¥ Furniture Srystemisi
ﬁj Generic Models
- HVAC Zones

ngoooLyc

al MNone Invert Espand Al Override Host Layers

[JCut Line Styles Edit.
Categories that are not overridden are drawn
according to Object Style settings. Object Styles...
Figure 7-1.5
oK Cancel Apply Help 2 ey e
View Visibility
Levels 2 and 3, Conc. + Metal Deck + Bar Joists:
23. Switch to Level 2 view. Edit Assembly
Family: Floor
Type: Steel Bar Joist 14- —C ton Ci te
Next you need to load a profile s Pagresa
Resistance (R): 83,5280 (h-ft2-°F)/BTU
to properly define the upper e S
ﬂOOI‘S. Layers
. Function Material Thickness Wraps S;;Il;; ~
24. Use the Load Family tool Ry ey o
to load the following: 2 |Core Boundary _ Layers Above Wrap o0 ‘
3 |Structure [1] Concrete, Lightweight o 4" i
ProﬁleS\I\{etal DeCk\ FOl‘m 4 ctural Deck [1: Metal Deck 5]
. 5 5 Steel Bar Joist L
Deck_Non-Composite. If : L e
‘ w
prompted, select overwrite. . R
25. Activate the Floor tool and fneert o - ponn
create a new ﬂoor type Structural Deck Properties
. Deck Profile Dedk Usage
named Steel Bar JOlSt 14" _— Form Deck_Non-Composite : 11/2 ~ | |Bound Layer Above e
Carpet on Concrete. LI P T N S

L. FIGURE 7-1.6 Floor system — edit structure
T1P: Use a similar floor type as a Y

starting point (duplicate) when creating new floor types.

26. Adjust/add the layers shown in Figure 7-1.6.

a. Be sure to set the Structural Deck Properties correctly near the bottom of the Edit

Assembly dialog. Select the 1 1/2" deck; this will appear in sections.

NOTE: In an actnal project you might not want to include the finishes, such as VCT' and Carpet. These

can be added separately to better control their locations.

7-4




FLOOR SYSTEMS and REFLECTED CEILING PLANS

Creating the second and third floors will be a little more involved than was the first floor.
This is because the upper floors require several openings. For example, you need to define
the openings for the elevator, the stair shafts and the atrium space. Revit makes the process
very simple however.

You should still be in the Floor tool.
27. On the Options Bar, check “Extend into wall (to core).”

FY1: The “Extend into wall (to core)” option will extend the slab to your CMU (CMU is the core in onr
example), and go under the furring. Depending on the design, the floor may extend to the exterior face of the
CMU, allowing the CMU to bear on the floor slab at each level. In this exercise you will select the interior side.

28. Select the exterior walls indicated in Figure 7-1.7.

REMEMBER: To select the interior side of the wall, use the control arvows if needed.

FIGURE 7-1.7 Level 2 —
exterior walls to select

Next you will define the portion of floor that extends into the stair shaft to be the landing at
this level. You will need to use the Lize tool and the T7i tools to define this area.

29. Click on the Line tool from the Draw panel on the Ribbon.

Treate Floor Boundary | ()= )
|IL Boundary Linelm &EE - @1} ." 6;?.7 g_‘ﬁ
g&h Slope Arrow  f LT T Ay v :
e.f B Set  Show Ref Viewer
] Span Direction & 2 LI I Plane

Mode | Draw ‘ Work Plane

-

1l
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30. Zoom In to the West stair shaft.

31. Draw a horizontal line defining the edge of the landing; use Revit’s snaps to
accurately pick the top riser as shown in Figure 7-1.8.

N - 1 v

|| Draw your line to || - — ——
e CMI Bace iyl Secqnd tr1m. click |
i = I<\J| portion of lines to |

T L7 =
e —7\;'\ 11| keep

DNy i'§ DN /H ]plj

First trim: click
portion of lines | k<
to keep

FIGURE 7-1.9 Level 2 —
West stair trim lines

Start line here
with endpoint
snap

n
b

FIGURE 7-1.8 Level 2 — West stair

32. Select the Trim tool and trim the three lines referenced in Figure 7-1.9. =_‘I_]ET

33. Repeat these steps for the East stair shaft. —
HEO -

34. Next you will pick the four walls at the elevator shaft, T Ae

selecting the shaft side of the wall; be sure to use the
Pick Walls feature from the Draw panel on the Ribbon.
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You are now ready to define the edge of the slab at the atrium.

35. Use the Line tool (from the Draw panel) to draw the edge of slab in the atrium
(5 lines) as shown in Figure 7-1.10.

|

| E

@ Second line: allow 1

( Revit to snap to the
i . 3
vertical plane i

il
on

9!_0"

is)

_
l‘”(‘)

8'-0" /
Third line: start First line: start
here, use the here, use the
endpoint snap endpoint snap
£ 5

FIGURE 7-1.10 Atrium slab definition
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36. Click the green check mark to Rewit %
finish the floor.
Would you like walls that go up to this floor's
37. Click Yes to the prompt “Would you ~ leveltoattach to its bottom?
like the walls that go up to this floor’s level

to attach to its bottom?’

38. Click Yes for the prompt to join _
the walls that overlap the floor Bewal ><
tem (Fi 7-1.11).
system (Figure ) The floor/roof overlaps the highlighted wall(s).
Would you like to join geometry and cut the
overlapping volume out of the wall(s)?

Yes Mo

FIGURE 7-1.11 Finish floor prompts

39. Change Level 2’s VZsibility to turn oft the floor pattern.

That completes the Level 2 floor system. Next you will copy the floor you just created to
Level 3. You could switch to Level 3 and manually draw a floor following the same steps as
for Level 2; however, because the two floors are identical, it would be faster to copy it.

40. Select the Level 2 floor element you just created and select Modify Floors =
Clipboard > Copy from the Ribbon.

TIP: Selecting elements that overlap, like the exterior walls and the edge of siab (floor system), may require the use of
the TAB key. The only way to select a floor element is by picking its edge. Revit temporartly highlights elements when
_you move your cursor over them. But, becanse the floor edge may not have an “exposed” edge to select (e.g., like we have
in the atrium area), you will have to toggle through your selection options for your curvent cursor location. With the
cursor positioned over the edge of the floor (probably with an exterior wall highlighted), press the TAB key to toggle

through the available options. A tooltip will display the elements; when you see floorsfloor-name, click the mouse to select
it.

41. Switch to Level 3.

42. Select Modyfy = Clipboard =2 Paste (down arron) = Aligned to Current View.

43. Change Level 3’s 1isibility to turn oft the floor pattern.
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Explore your work by looking at the model in 3D (Figure 7-1.12).

Notice again how Revit automatically applies colors and patterns to surfaces to help you
(and your client) better visualize your design with minimal effort. These colors and materials

relate to the materials applied to each element. You will learn more about this in the
rendering chapter.

44. Save your project as ex7-1.rvt.

FIGURE 7-1.12 3D view with floors
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Ceiling Systems (Susp. ACT and Gypsum Board)

This lesson will explore Revit’s tools for drawing reflected ceiling plans. This will include
drawing different types of ceiling systems.

Suspended Acoustical Ceiling Tile System:
1. Open ex7-1.rvt and Save As ex7-2.rvt.

2. Switch to the Level 1 ceiling plan view from the Prgject Browser.

Notice the doors and windows are

not visible in the ceiling plan views.
The ceiling plan views have a Primary Range
cutting plane similar to floor plans.

View Range

1Ii
*

Top: Level Above (Level 2) ~ Offset:
You can see this setting by selecting
Edﬁ’ next to View Range in the Cut plane: Associated Level (Level 1) Offset: 8
p 7'0]5577755‘ Palette. Bottom: Assodated Level (Level 1) Offset: 7 &
The default value 1s 7'-6". You i Eepit
might increase this if, for example, Level: Level Above (Level 2) ~ Offset: | 0' 0

you had 10'-0" ceilings and 8"-0"
high doors. Otherwise, the doors
would show because the 7'-6" << Show Apply Cancel
cutting plane 1s below the door

height (Figure 7-2.1).

Learn more about view range

FIGURE 7-2.1 Properties: View Range settings

Click <<Show for more information...
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3. Select Architecture = Build = Ceiling.

=

You have 4 ceiling types (by default) to select from (Figure 7-2.2). Ceiling

4. Select Compound Ceiling: 2'x4" ACT System from
the Type Selector.

Next you will change the ceiling height. The default setting
is 8’-0" above the current level. You will change the ceiling
height to 9'-0” to make the large open office areas feel

more spacious. This setting can be changed on a room by
room basis.

5. Set the Height Offset From Level setting to 9'-0" in
the Properties Palette (Figure 7-2.3).

You are now ready to place ceiling grids. This process
cannot get much easier, especially compared to traditional
CAD programs.

6. Move your cursor anywhere within the large open
office area in the West side of the building. You
should see the perimeter of the room highlighted.

7. Pick within the large room; Revit places a grid in
the room (Figure 7-2.4).

Properties b4

Compound Ceiling
2 x4 ACT System =&

_— x R

Basic Ceiling
Generic

Compound Ceiling

2" x 2' ACT System

2" x 4" ACT System

E * GWB on Mtl. Stud

&

FIGURE 7-2.2 Type Selector

Properties x [

Compound Ceiling
—_— -

2" x &' ACT System

Ceilings (1) ~ Edit Type
Constraints A
Level Level 1

Height Offset From Level 9' 0"

Room Bounding
Dimensions

LN PO R

FIGURE 7-2.3 Properties Palette

You now have a 2x4

ceiling grid at 9'-0" above
the floor (Level 1 in this

4L

case).
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When you place a ceiling grid, Revit centers the grid in the room. The general rule-of-thumb
is you should try to avoid reducing the tile size by more than half at its perimeter. You can
see in Figure 7-2.4 that the Fast and West sides look okay. However, the North and South
sides are small slivers. You will adjust this next.

8. Select Modify from the Ribbon.

9. Select the ceiling grid (only one line in the ceiling grid will be highlighted).
10. Use the Move tool to move the grid 24" to the North (Figure 7-2.5).

11. Place ceiling grids as shown in Figure 7-2.5.

a.  Be sure to adjust the ceiling heights shown.
b. _Adjust the grids to avoid small tiles at the perimeter.

FIGURE 7-2.5 Level 1: Ceiling Grids

Modifying the Suspended Acoustical Ceiling Tile System:

Making modifications to the grid is relatively easy. Next, you will adjust the ceiling height
and rotate the grid.

12. Zoom in to the room in the upper right corner on Leze/ 1.
13. Change the height to 8'-6" in the Properties Palette, and then click Apply.

14. With the grid still selected, pick Compound Ceiling: 2'x2" ACT System from the Type
Selector on the Properties Palette.
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15. Again, with the grid still selected, use the Rozate tool to rotate the grid 45 degrees.

T1P: When using the Rotate tool O you need to pick two points. The first point is your reference line. The second
point is the number of degrees off that reference line. In this example, try picking your first point to the right as a

horigontal line. Then move the cursor counter-clockwise until 45 degrees is displayed. You can also type the angle
instead of picking a second point.

16. Your drawing should look similar to Figure 7-2.6.

FIGURE 7-2.6 Level 1: Modified Ceiling

The image below shows a camera view, looking South, of the large open office area, showing
the ceiling. You will learn how to create camera views later in the text.
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Next, you will look at drawing gypsum board (or drywall) ceiling systems. The process is
identical to placing the grid system. Additionally, you will create a new ceiling type.

Gypsum Board Ceiling System:

You will create a new ceiling type for a gypsum board ceiling. To better identify the areas
that have a gypsum board ceiling, you will set the ceiling type to have a stipple pattern. This
will provide a nice graphical representation for the gypsum board ceiling areas. First we will
create a new material to define the stipple pattern which can be applied to our gypsum board

ceiling type.

17.

18.

19.

From the Manage tab, select Materials.
This is the list of materials you select from when assigning a material to each layer in a wall system,
ele.

Select Gypsum Wall Board, right-click on it and select Duplicate and then enter the
name Gypsum Ceiling Board.

In the Surface Pattern area, pick the down-arrow and select Gypsum-Plaster from the
list, and then click OK (Figure 7-2.7).

FYT: The appearance asset should also be duplicated but will not be done nowy see chapter 11.

Material Browser - Gypsum Ceiling Board ? X

O‘I Identity || Graphics Appearancem

Project Materials: All Bl i=~ ¥ Shading
Name = Use Render Appearance
— olor |l .
_ o Click here to select
Glazing - Curtain Wall Glazing Transparency 0
pattern

" ¥ Surface Pattern
Glazing - Window Glezing [

Pattern Gypsum-Plaster
m Gypsum Ceiling Board

Color

E Gypsum Wall Board Alignment  Texture Alignment. ..

H Insulation / Thermal Barriers - Batt insulation
H Insulation / Thermal Barriers - EIFS - Exterior Insulation and Fin

H Insulation / Therrnal Barriers - Reflective heat barrier

¥ Cut Pattern

Pattern Sand

Color

f v Autodesk Materials v ) Bis-

» Home Mame s

g

|
H -
. Wood Shake
—
. Wood Flooring
. Wood (Oak)

Eq

-@-8 «

o [ ot | [

FIGURE 7-2.7 Materials dialog
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The Surface Pattern setting is what will add the stipple pattern to the gypsum board ceiling
areas. With this set to 7zone, the ceiling has no pattern (like the basic ceiling type).

Thus, if you wanted Carpet 1 finish to never have the stipple hatch pattern, you could
change the surface pattern to none via the Materials dialog and not have to change each

view’s visibility override.

20. Select Architecture = Build = Ceiling.

21. Click Edit Type on the Properties Palette.

22. Set the Type drop-down to GWB on Mtl. Stud.

FYI: You are selecting this becanse it is similar to the ceiling you will be creating.

23. Click Duplicate and type Gypsum Ceiling Board for the name.

24. Select Edit next to the Structure parameter.

25. Set the values as follows (Figure 7-2.8):

a. 12" Mtl Stud
b. %" Mtl. Stud
c. Gypsum Ceiling Board

(This is the material you created in Step 18.)

26. Click OK two times.

FYT: The cetling assembly you just created represents a
typreal suspended gypsum board cerling system. The
Metal Studs are perpendicular to each other and
suspended by wires, similar to an ACT (acoustical
cetling tile) system. You are now ready to draw a
gypsum board ceiling.

27. Make sure Gypsum Ceiling
Board is selected in the Tipe
Selector on the Properties Palette.

28. Set the ceiling height
to 8'-0".

Edit Assembly X
Family: Compound Ceiling
Type: Gypsum Ceiling Board
Total thickness: 0 278"
Resistance (R): 13.1192 (h-ft2-°F)/BTU
Thermal Mass: 0.7209 BTUf°F
Layers
Function Material Thickness Wraps
1 |Core Boundary :Layers Above Wrap o 0"
2 |Structure [1] Metal Stud Layer 0 034"
3 |Structure [1] Metal Stud Layer 0 112"
4 |Core Boundary :Layers Below Wrap o 0"
5 |Finish 2 [5] Gypsum Ceiling Board (0" 05/8"
Insert Delete Up Dawn
<< Preview Cancel Help

FIGURE 7-2.8 New ceiling — Edit assembly
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29. Pick the two bathrooms on Level 1, which are the two rooms North of the elevator
(Figure 7-2.9).

Figure 7-2.9 Gyp. Bd. Ceiling

You now have a gypsum board ceiling at 8'-0” above the finished floor in the toilet rooms.

Sketching a Ceiling:

Next, you will draw a ceiling in the atrium area. However, you cannot simply pick the room
to place the ceiling because of the opening in the floor. You will need to sketch the ceiling
just like you sketched the floor system in the previous exercise. First, you will need to draw a
bulkhead at the edge of the second floor slab. A bulkhead is a portion of wall that hangs
from the floor above and creates a closed perimeter for a ceiling system to tie into.

30. While still in the Level 1 Reflected Ceiling Plan view, select the Wall tool.
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31. Set the wall properties to
Interior - 4 7/8" Partition (1-hr) and
the Base Offset to 9'-6". (This will put the
bottom of the wall to 9-6” above the current
Sloor level, Level 1 in this case.) (Figure 7-
2.10)

32. Set the Top Constraint to
Up to level: Level 2 (Figure 7-2.10).

T1P: The next time you draw a wall you will have to
change the Base Offset back to 00" or your wall will
be 96" off the floor.

33. Draw the bulkhead; make sure you
snap to the edge of the slab. Also, make
sure the wall is under the floor system,
not out in the opening. Do this by
drawing the wall either from right to
left or left to right depending on how
you have the Location Line set (Figure
7-2.11).

Properties x

Basic Wall
Interior - 4 7/8" Partition (1-hr)

Mew Walls ~ Edit Type
Constraints A A
Lecation Line Wall Centerline i

Base Constraint Lewvel 1

Base Offset 9 6" i

Base is Attached ' . :

Base Extension Distance o 0"

Top Censtraint Up to level: Level 2 *
Unconnected Height 0 6" -

Top Offset oo

Top is Attached

Top Extension Distance 00

Room Bounding

Related to Mass

3

Structural
Structural

Enable Analytical Model

Structural Usage Mon-bearing

Dimensions S

Area
.

Properties help

Apply

FIGURE 7-2.10 Bulkhead (wall) properties

Dashed line added to
indicate edge of slab
location.
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34. Select the Ceiling tool and then click Sketch Ceiling from the Rzbbon. E}
Sketch
Ceiling

35. Use the Pick Walls, Line, and Trim tools to sketch a line at the perimeter of the
ceiling area as shown in Figure 7-2.12. You will also need to sketch a line around
the toilet/elevator area to define the area within the larger area that will not receive

the ceiling pattern: 2'x2" ACT ceiling, with the ceiling height set to 9'-6".

36. Click the green check mark and save project as ex7-2.rvt.

| [

FIGURE 7-2.12 Atrium Ceiling
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Placing Fixtures (Lights and Diffusers)

In this exercise, you will learn to load and place light and mechanical fixtures in your

reflected ceiling plans.

Loading Families:

Before placing fixtures, you need to load them into your project.

1. Select Architecture = Build = Component from the Ribbon.

2. Select Load Family on the Ribbon (Figure 7-3.1).

= | Modify | Place Component (=] =

D &

Load Model
Family In-place

Mode

Create

FIGURE 7-3.1 Component
tool active; Ribbon

3. Double-click the Lighting\ Architectural\Internal folder, and then double-click Troffer
Light- 2x4 Parabolic.rfa (Figure 7-3.2).

R Load Family ? X
Lookin: || Internal o e B M OB vews v
~ Preview

1 | Mame Date modified Type ~
El E; Pendant Light - Linear - 2 Lamp.rfa 1/22/2016 5:44 PM Autodesk F
Doc @ Sconce Light - Flat Round.rfa 1/22/2016 5:44 PM BAutodesk F
LJ E; Sconce Light - Sphere.rfa 1/22/2016 344 PM - Autodesk F
e E; Sconce Light - Uplight.rfa 1/22/2016 5:44 PM Autodesk R
- ute E Spot Light - Exterior.rfa 1/22/2016 544 PM Autodesk F
~ E;Studio Light.rfa 1/22/2016 543 PM Autodesk R
L&_’[‘ E;Table Lamp - Arm Extension.rfa 1/22/2016 5:44 PM Autodesk F
ETable Lamp - Hemispheric.rfa 1/22/2016 5:44 PM Autodesk R
Table Lamp - Standard.rfa 1/22/2016 5:44 PM  Autodesk F
ll‘{ E;Troffer Light - 22 Parabolic.rfa 1/22/2016 5:44 PM  Autodesk F
‘ ‘, éhﬂTrchfer Light - 2x4 Parabolic.rfa 1/22/2016 5:44 PM Autodesk R
QTrm"Fer Light - Lens.rfa 1/22/2016 544 PM Autodesk R
Eﬂ Uplight - Strip.rfa 1/22/2016 5:44 PM Autodesk B
E‘NE” Lamp - Bracket.rfa 1/22/2016 5:44 PM Autodesk F

v

£ >
File name: | Troffer Light - 2x4 Parabolic.rfa - |
v | Files of type: | All Supported Files (*.rfa, *.adsk) Lt
Toks  « | en | [ Conce

FIGURE 7-3.2 Load family
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Before placing the light fixture you will load the other families first.

4. Select Load Family again, browse to the Mechanical\ Architectural\ Air-Side
Components\Air Terminals folder.

5. Select Square Supply Diffuser and Square Return Register (you can select both
while holding the Ctrl key) and then Open.

TIP: You can hold the Ctrl key to select and load multiple components from the same folder at once.

Placing Families:
You are now ready to place the elements in your ceiling plans.

6. With Component still selected from the Ribbon, pick Troffer Light — 25 4" Parabolic:
2'x4" (2 Lamp) — 277V from the Type Selector.

7. On Level 1 RCP, place fixtures as shown in Figure 7-3.3.

FIGURE 7-3.3 RCP; lights added
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TIP: You can use array to quickly place several lights.

You may have to use the More command (or better, the .4/gn tool) to move the fixture so it
fits perfectly in the ACT grid.

8. Now place another l 1 1 1 1 1 1 1 1
2x4 light fixture as
shown in Figure 7-3.4.

Notice the fixture does not
automatically orientate itself with
the ceiling grid. There may be an

occasion when you want this.

Also, notice the light fixture hides
a portion of the ceiling grid. This
is nice because the grid does not
extend through a light fixture.

T1P: You may press the Space bar X)(
while placing the light fixcture to rotate

L.

9. Use Rotate and Move to
rotate the fixture to align
with the grid (Figure 7-
3.5).

FIGURE 7-3.4 RCP; lights added

10. Once you have one fixture rotated, it is easier to use the Cgpy tool and the snaps to
add rotated light fixtures. Copy the light fixture to match the layout in Figure 7-3.5.

TIP: You can check “multiple” on the Options Bar to quickly copy several lights at once.

11. Select Square Supply Diffuser: 24" x24" from the Type Selector.

12. Place the diffusers as shown in Figure 7-3.6.

13. Select Square Return Register: 24"x24" from the Type Selector.

14. Place the registers as shown in Figure 7-3.6.

15. Save your project as ex7-3.rvt.
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| O O O Reflected Ceiling Plan Symbols:

-+ Revit provides many of the industry standard symbols
|| necessary in drawing reflected ceiling plans (RCP). As
shown in Figure 7-3.5, supply air is represented with
an X and return air has a diagonal line. It is typical to
have a RCP symbol legend showing each symbol and
material pattern and list what each one represents.

— Component Properties

|| If you want to adjust the properties of a component,
such as a light fixture, you can browse to it in the
Project Browser and right click on it (notzce the right click
menn also has the option to select all instances of the item in the
drawing) and select Properties. You will see the dialog
-+ T below for the 2x4 (2 Lamps).

| You can also click duplicate and add more sizes (e.g.,
4'x4' light fixture).

Type Properties X

Famly: | Troffer Light - 2x4Paraboic ~] Load...

e [2wd(zLam)-277v ] [ owiate.. |

|

Type Parameters

— Parameter Value =~

‘ | | Cost

Assembly Description Lighting - Fluorescent

‘% - Type Mark

OmniClass Number

‘ T Omi s Title

Code Name

—— Photometrics A

Tilt Angle -90.00°

Photometric Web File 2ed2T12ies

—— Light Loss Factor 0.88

I % X irskial Inkensity 80.00 W @ 78.75 Im/W
= — T Initial Color 4230 K

Emit from Rectangle Width 1 10"

N Emit from Rectangle Length 310"

Z Emit Shape Visible in Rendering [l

| Dimming Lamp Color Temperature | <Monex>

| | Color Filter White i

Light Source Definition (Family) Rectangle+Photometric Web

X X ’

[ ecpreview | [ ok [ cand | acoy

N

_ I You can also select an inserted component and
FIGURE 7-3.6 RCP; mechanical review the Properties Palette for additional properties
for that particular instance.

It should be pointed out that, in professional practice, the mechanical and electrical design is
often created in a separate model and then linked into the architectural model.
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Annotations

This short section will look at adding notes to your RCP. A later chapter will cover
annotations in much more detail.

Adding Annotations:
1. Select Annotate = Text = Text from the Ribbon.

2. Pick 3/32" Arial from the Type Selector.

3. Select the Leader option pointed out in Figure 7-4.1.

- Modify | Place Text

. A <A E“ ABg "'ﬁ

Check  Find/
Spelling Replace

Text =

Paragraph
FIGURE 7-4.1 Text; Ribbon

Next, you will add a note indicating that the atrium area is open to the floor above (i.e., no
floor or ceiling here). First you will draw a leader, and then Revit will allow you to type the
text.

4. Add one of the leaders (i.e., arrows) shown in Figure 7-4.2.

5. Add the note “OPEN TO ABOVE” shown in Figure 7-4.2.

a. Do the following to add the right-hand arrow:
1. Click Modify;
ii. Click the text to select it;
i1, Click the right-hand arrow icon on the Ribbon.

ABC *°

Check  Find/
Spelling Replace .

Paragraph Text =

Notice in the image of the Ribbon above, with the text selected, the ability to remove leaders
is available (i.e., Remove Lasi). The arrows are removed in the order they were added.
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X

N

X

QPEM TO ABOVE

FIGURE 7-4.2 Text with leaders

Adding Text Styles to Your Project:

You can add additional text styles to your project. Some firms prefer a font that has a hand
lettering look and others prefer something like the Arial font. These preferences can be
saved in the firm’s template file so they are consistent and always available. You will add a
new text style next.

6. Click on the Text tool.

7. Select Edit Type on the Properties Palette.
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8. Select Duplicate and enter 1/4” Outline Text (Figure 7-4.3).

9. Next, make the following adjustments to the
Type Properties (Figure 7-4.4):

a. Text Font: Swis721 BdOul BT

Name X

Mame: | 1/4" Outline Text |

b. TeXIf 52%6.‘ 1/4" Cancel
NOTE: You can use any Windows True-Type font. If you do not FIGURE 7-4.3 New text name

have this font, select another that best matches (see Figure 7-4.5 below).

The text size you entered in step 9 is the size of the text when printed. If you change the
scale of the drawing, the text size will automatically change, so the text is always the correct
size when printing. It is best to set the drawing to the correct scale first, as changing the
drawing scale can create a lot of work: repositioning resized text that may be overlapping
something or too big for a room.

10. Select OK to close the open dialog T B "
bOXCS. Family: System Family: Text ~ Load...

You should now have the new text style

Rename...

Type: 1/4" Qutline Text \ A

available in the Type Selector on the Properties Type Parameters
Pa/etfe. Parameter ‘ Value |:|
L A
Color Ml Black
11. Use the new text style to create the e Wrinle 1
. Background Opaque
text shown below (Figure 7-4.5). Show Border O
Leader/Border Offset 5/64"
Leader Arrowhead Arrow 30 Degree
12. Erase the sample text (unless your Text 3
. . Text Font Swis721 BdOul BT
instructor tells you otherwise). s i
Tab Size 12
Bold 0
13. Save as ex7-4.rvt. aic O
Underline [}
Width Factor 1.000000
<< Preview OK Cancel Apply

FIGURE 7-4.4 New text properties

TEST TEXT IN REVIT

FIGURE 7-4.5 New text style sample
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Self-Exam:

The following questions can be used as a way to check your knowledge of this lesson. The
answers can be found at the bottom of this page.

1.

2.

3.

5.

You must pick Walls to define floor areas. (T/F)
Use the Ctrl key to cycle through the selection options. (T/F)

When you add a floor object in the plan view, the floor does not show up right away
in the other views, i.e., 3D, Sections, etc. (T/F)

You use the tool if you need to add a new product, like exterior
plaster, so you can add it to wall types and other systems.

You have different types of leader options with the Texz tool.

Review Questions:
The following questions may be assigned by your instructor as a way to assess your
knowledge of this section. Your instructor has the answers to the review questions.

1.

2.

It is not possible to create new text styles. (T/F)

You can add additional diffuser sizes to the Family as required. (T/F)
The light fixtures automatically turn to aligh with the ceiling grid. (T/F)
You can adjust the ceiling height room by room. (T/F)

Use the button to add additional elements, for insertion, into the
current project (e.g., ceiling: linear box family).

Leaders can only be removed in the order in which they were originally drawn. (T/F)

Use the tool if the ceiling grid needs to be at an angle.

Use the tool to adjust the ceiling grid location if a ceiling tile
is less than half its normal size.

Use the tool to adjust whether an object’s surface
pattern is displayed (i.e., the stipple for the gypsum board ceiling).

10. What is the current size of your project (after completing Exercise 7-4)?

MB.

SELF-EXAM ANSWERS:
1-F,2-F 3-F,4— Material, 5 -4
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Lesson 8
INTERIOR and EXTERIOR ELEVATIONS:

This lesson will cover interior and exterior elevations. The default template you started with
already has the four main exterior elevations set up for you. You will investigate how Revit
generates elevations and the role the elevation tag plays in that process. You will also be
introduced to a feature called Design Options.

Creating and Viewing Exterior Elevations

Here you will look at setting up an exterior elevation and how to control some of the various
options.

Setting Up an Exterior Elevation:
Even though you already have the main exterior elevations set, you will go through the steps
necessary to set one up. Many projects have more than four exterior elevations, so all
exterior surfaces are elevated.

1. Open your project, ex7-4.rvt, and Save As ex8-1.rvt.

2. Switch to your Level 1 Floor Plan view. ﬁ

3. Select View = Create = Elevation. Flevation J Ve

TIP: Select the main part of the split-button, not the down arvow.

4. Place the temporary elevation tag in the plan view as
shown in Figure 8-1.1.

NOTE: As you move the cursor around the screen, the elevation tag
antomatically turns to point at the building.

You now have an elevation added to the Pryject Browser in the

Elevations grouping. Add this _’@

elevation tag

FIGURE 8-1.1 Added elevation tag
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After placing an elevation tag, you should rename the elevation label in the Project Browser.

5. In the Pryject Browser, under Elevations, select the elevation label that was just added; it
should be “Elevation 1 —a.”

6. Right-click on the view label and select Rename.
7. Type: South Temp

The name should be fairly descriptive so you can tell where the elevation is just by the label.
This will be essential on a large project that has several exterior elevations and even more
interior elevations.

8. Double-click on South Temp in the Project Browser.

The elevation may not look correct right away. You will adjust this in the next step. Notice,
though, that an elevation was created simply by placing an elevation tag in the plan view.

9. Switch back to your Level 1 floor plan view.

Next you will study the options associated with the elevation tag. This, in part, controls what
is seen in the elevation.

10. The elevation tag has two parts: the pointing triangle (pointer) and the square center
(body). Each part will highlight as you move the cursor over it. Select the square
center part.

You should now see the symbol shown on the right
(Figure 8-1.2).

View direction boxes: -
The checked box indicates which way the elevation tag

is looking. You can check (or uncheck) the other boxes. o
Each checked box relates to an elevation view in the
Project Browser.

Rotation control: &
Allows you to look perpendicular to an angled wall in
plan, for example. m]

FIGURE 8-1.2 Selected elevation tag
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e e e
Adjusting elevation tags:
While selected, you simply drag the tag to move it.

11. Press the Esc key to unselect the elevation tag.

12. Select the “pointing” portion of the elevation tag.

13. In the Properties Palette, set Far Clipping to “Clip without line” and then click OK.

Your elevation tag should look similar to Figure 8-1.3.

-}

Far clip plane Adjustment grips

Cutting plane/

extent of view
& s
-

#—— ey

FIGURE 8-1.3 Selected elevation tag

The elevation tag, as selected in Figure 8-1.3, has several features for controlling how the
elevation looks. Here is a quick explanation:

e Cutting plane/extent of view line: This controls how much of the 3D
model is elevated from left to right (i.e., the width of the elevation).

¢ Far clip plane: This controls how far into the 3D model the elevation can
see.

[ ]

Adjustment grips: You can drag this with the mouse to control the features
mentioned above.

14. Select the view label South Temp in the Pryject Browser; now look at the Properties
Palette settings for the view (see notes on the next page).
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You have several options in the Properties Palette Piperiies X
(Figure 8-1.4). Notice the options under the Extents
. . R Elevatio
heading; below is an examination of three of these ﬁ B et -
) uilding Elevation
settings:
Elevation: South Temp w Edit Type
e Crop View: This crops the width and height | Reference Label A
. . . . Sun Path
of the view in elevation. Adjusting the width of |7 . A
. . . . . En it
the cropping window in elevation also adjusts the Cimp Vi
“exctent of view” control in the plan tiew. Crop Region Visible
Annoctation Crop J
C R . V bl . Th d 1 Far Clipping Clip without line
d Top Region visible: 1hts displays 2 Far Clip Offset 20" 4637128
rectangle in the elevation view indicating the | Scope Box None
extent of the cropping window (described Associated Datum None
above) . Ide.nt|ty Data 2
. . . View Template <MNone>
When selected in elevation view, the rectangle can be T i Sovuth Terp
aaﬁmz‘ed with the aaﬁmz‘mem‘grz’p;. Dependency Independent
Title on Sheet
.o . Referencing Sheet
. . . 111 2
e Far Clipping: If this is turned “off,” Revit Bk g Bkl
will draw everything visible in the 3D model  [phasing A
(within the “extent of view”). Phase Filter Show Al »
Dhar= P e N P Ta e} =
Properties help Apply

FIGURE 8-1.4 Elevation view:
South Temp - Properties

You will manipulate some of these controls next.

15. With the elevation tag still selected (as in Figure 8-1.3), drag the “cutting plane/
extent of view” line up into the atrium as shown in Figure 8-1.5.

5
I
1
|
|
I
|
|
I
|
|
I
|
|

4

FIGURE 8-1.5 Revised cutting plane
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16. Now switch to the Elevation vien: South Temp.

Your elevation should look similar to Figure 8-1.6. If required, click on the cropping region
and resize it to match Figure 8-1.6.

The atrium curtain wall and roof are now displayed in section because of the location of the
“cutting plane” line in the plan.

i

—- o
O 000 0 0 ’m O 00 0 0 0

— L B g
0o o oo oo ’m U 0o g o

— [ : — - — — IR
U o oo g o ’m U U o oo n

—- e

Cropping window

FIGURE 8-1.6 Elevation with cutting plane thru atrium

Notice that the roof is not fully visible. This is not related to the cropping window shown in
Figure 8-1.6. Rather, it is related to the “Far Clip Plane” set in the plan view.

17. Adjust the “Far Clip Plane” in the Level 1 plan view so that the entire roof shows in
the South Temp view.

Next you will adjust the elevation tag to set up a detail elevation for the atrium curtain wall.

18. In Level 1 plan view, adjust the elevation tag to show only the atrium curtain wall
(Figure 8-1.7).

19. Switch to South Temp view to see the “detail” elevation (Figure 8-1.8).

20. Adjust the South Temp view’s Properties to turn off the crop region's visibility; this
can also be done via the View Control Bar.

21. Save your project as ex8-1.rvt.
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— —

FIGURE 8-1.7 Atrium curtain wall detail elevation

— |

Crop region: visibility should
be turned off in Step 20.

—

_ .0. Masonry
o

_ Level3
24'-0"

_ Level2
12'-0"

_ Level1
o- 0"

DETAIL ELEVATION:
A detail elevation like this
would be used to
dimension the curtain wall
member spacing (not
drawn yet) and add notes
about glass types and finish,
etc. This might be placed
on a sheet with the window
types or on the sheet with
the curtain wall details.

FIGURE 8-1.8 Atrium curtain wall detail elevation
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Exercise 8-2:

Modifying the Project Model: Exterior Elevations

The purpose of this exercise is to demonstrate that changes can be made anywhere and all
other drawings are automatically updated.

Modify an Exterior Elevation:
1. Open ex8-1.rvt and Save As ex8-2.

2. Open the East exterior elevation view.

3. Use the Window tool and select Fixed: 32" x 48" in the Type Selector.

You will insert a window in elevation. This will demonstrate, first, that you can actually add a
window in elevation not just plan view, and second, that the other views are automatically

updated.

Notice, with the window selected for placement, you have the usual dimensions helping you
accurately place the window. As you move the window around you should see a dashed
horizontal cyan colored line indicating the default sill height.

4. Place a window as shown in Figure 8-2.1; make sure the bottom of the window
“snaps” to the cyan sill line.

_ T.0. Masonry_
o @

Level 3
'—_—_—_—_—_—_—_—___‘TOTG

_ _level2_
12 - o"

_ _Level1_
oo

;i "
4'-g" l 10'- 3 818"

FIGURE 8-2.1 Placing a window
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5. Switch to Level 1 plan view; notice the window is added (Figure 8-2.2).

T1P: If the window is towards the inside, use the
control arvows to flip the window within the wall. It
should look like the window in Figure 8-2.2.

FIGURE 8-2.2 Level 1 — south-east corner

6. Switch back to the East elevation view.

7. Add windows as shown in Figure 8-2.3.

_¥ T.0. Mg;o_nroy_ﬁ
AN L
— - - - . — — | teer g
L ]
— - —— —-——- —r——- - e
- ‘ . : o _L%\VI?IC:H_G
g-8 |5-4"

FIGURE 8-2.3 East elevation —
windows added
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If you laid out the interior walls as described in Lesson 3, you should get a warning message
when inserting the windows on Level 1, towards the North side of the building. This is
because the interior wall for the room in the north-east corner conflicts with the exterior
window. Revit is smart enough to see that conflict and bring it to your attention. In this case

you probably want the windows to be uniformly spaced, so you will ignore the conflict and
move the wall in the plan view.

8. Click the red X (in the upper right) to ignore the wall/window conflict warning
(Figure 8-2.4). If you did not get this warning, skip this step.

Warning

Insert conflicts with joined Wall.

P

FIGURE 8-2.4 Conflict warning

9. Switch to Level 1 plan view and revise the wall as shown in Figure 8-2.5.

T1P: You will need to use the Split tool to break the wall where it offsets. You can then select the wall (just
the wall; the doors will automatically move with the wall) and use the Move tool to move it north (check
Disjoin on the Options Bar). Also notice that the windows on the east wall need to be flipped.

§ = ] g:y:zzl:g = =

Move (horiz.) wall so it
does not conflict with
exterior window

NS

|

===

FIGURE 8-2.5 Level 1 — north-east corner

89
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10. Switch to the Level 1 RCP view. Fix the ceiling.

NOTE: The cetling grids are likely not aligned with the revised walls. If this is the case, see the explanation
below (Figure 8-2.6).

Most of the time, when you move a wall, Revit will automatically update the ceiling grid to
fit the new room. However, occasionally the definition of the room boundary is lost while
making modifications. In this case, you will have to delete the grid and reinsert it - or select it
and “edit sketch.”

Deleting a Ceiling Grid:

When selecting a ceiling grid, Revit only
selects one line. This does not allow you
to delete the ceiling grid. To delete,
hover cursor over a ceiling grid line and
tap the TAB key until you see the ceiling
perimeter highlight, then click the
mouse. The entire ceiling will be
selected. Press Delete.

“““““““““““““““““““““ FIGURE 8-2.6 Level 1 RCP -
north-east corner

11. Add the same layout of windows (Figure 8-2.2) to the West elevation.
T1P: Mirror the windows in plan view, each floor.

12. Save your Project as ex8-2.rvt.

T1P:  ENTERING DIMENSIONS IN REVIT
As your experience with Revit grows, you will want to learn some of the shorteuts to using the program. One of
those shorteuts is how you enter dimensions when drawing. Y ou probably already know, maybe by accident, that if
you enter only one number (e.g., 48) and press enter, Revit interprets that number to be feet (e.g., 48-07). So, if
you want to enter 48", you may be typing 0'48” or 48”. Both work, but having to press the Shift key to get the
inch symbol takes a little longer.

Here are some options for entering dimensions:

0 48 Revit reads this as 487 (zero space forty-eight)

48 Revit reads this as 48 -0”

5.5 Revit reads this as 56"

055 Revit reads this as 5 72"

201/4 Revit reads this as 202" (two space sero space fraction)
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Exercise 8-2:
Creating and Viewing Interior Elevations

Creating interior elevations is very much like exterior elevations. In fact, you use the same
tool. The main difference is that you are placing the elevation tag inside the building, rather
than on the exterior.

Adding Interior Elevation Tag:
1. Open project ex8-2.rvt and Save As ex8-3.rvt.
2. Switch to Level 1 floor plan view, if necessary.
3. Select the Elevation tool.

4. Select Elevation: Interior Elevation from the Type Selector and then place an elevation
tag, looking Fast, in the atrium area (Figure 8-3.1); place as shown in the center of

the room.
REMEMBER: The first thing you should do after adding a
new view is 1o give it an appropriate name in the Project =
Browser list. —
©
5. Change the name of the elevation to East L
— = =
F O ]
6. Switch to the East Atrium view. T7y ‘ :

Elevation 1

double-clicking on the pointer part of the elevation
tag to open the tiew.

Initially, your elevation should look something
like Figure 8-3.2. You will adjust this view next.
Notice how Revit antomatically controls the line weights of FIGURE 8-3.1 Level 1 - Atrium
things in section ts. things in elevations.

FYI: The elevation tags are used to reference the sheet and drawing number so the client or contractor can find the
desired elevation quickly while looking at the floor plans. This will be covered in a later lesson. It is interesting to know,
however, that Revit antomatically does this (fills in the elevation tag) when the elevation is placed on a sheet and will
update it if the elevation is moved.
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7. Switch back to the Level 1

view.
8. Pick the “pointing” portion of
the elevation tag, so you see o Tio. Masorry g
the view options (Figure 8- w0
3.3). _ -
BETE
You should compare the two HH TR Ll
drawings on this page (Figures 8-3.2 - — T T N N 20
and 8-3.3) to see how the control lines _ .
in the plan view dictate what is HEIC- T 1IH
generated/visible in the elevation ﬂ I S A 1
view for both width and depth. - I e Sl
| ]
% =[] = e
_ = B0 A= Lo Ay

FIGURE 8-3.2 East Atrium — initial view

The goal is to set up an interior elevation of the entire east atrium wall, with the floor
structure and roof shown in section.

Elevation 1-a '

FIGURE 8-3.3 Elevation tag selected
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9. Adjust the control lines for the elevation tag as shown
in Figure 8-3.4. Drag the “cutting plane/extent of
view” line to the location shown. Make sure the “far
clip plane” extends past the door alcove, otherwise it
will not show up.

10. Switch back to the East Atrium view.

Other than adjusting the height of the view, you have the

view ready.

11. Select the cropping region and drag the top middle
grip upward, to increase the view size vertically
(Figure 8-3.5).

Top middle grip

- T0. Mﬁaﬁglo_gg, G
E BB
| NS ‘7777777%%%\‘
] SAFTIE
H H
o =2l ,';” 777777%@%5
\\\ /7‘ E
=
ﬂ ]‘ 1E Level 1 )

FIGURE 8-3.5 East Atrium
Elevation — crop region selected

8-13
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East Atrium

FIGURE 8-3.4 Elevation tag
adjustments
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If the ceiling were drawn for the third floor (your instructor may have assigned this), you
would probably stretch the crop region down to it. Interior elevations don’t normally show
walls, roofs and floors in section. An atrium elevation like this could be an exception for the
floors.

12. Now stretch the top of the crop region down to approximately 9'-6" above Level 3.
(Go to the ceiling if you have drawn one for Level 3.)

13. Stretch the bottom of the crop region up to align with the top of the Level 1 floor
slab.

14. On the View Control Bar, set the scale to ¥4"=1"-0".

Your elevation should look like Figure 8-3.6.

L £
L 10—

FIGURE 8-3.6 East Atrium Elevation

You can leave the crop region on to help define the perimeter of the elevation. You can also
turn it off. However, some lines that are directly under the crop region might disappear. You
could use the Detaz/ Line tool to manually define the perimeter.

Also, notice the level datum automatically resized to match the new scale. When space
permits, most interior elevations are /4" = 1'-0".

15. Save your project as ex8-3.rvt.
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Modifying the Project Model: Interior Elevations

This short exercise, similar to Exercise 8-2, will look at an example of Revit’s ability to
change anything anywhere. All drawings are generated from one 3D model.

Modify the Interior Elevations:
1. Open ex8-3.rvt and Save As ex8-4.rvt.
2. Open the East Atrium elevation view.
You will move two doors and add one.

3. Select both of the single doors on Levels 2 and 3; use the Ctrl key to select multiple
objects at one time.

4. Use the Move tool to move the door 6-0" to the right (South).
(Figure 8-4.1)

5. In the East Atrium elevation view, use the Door tool to place a Sg/ Flush: 36" x 84"
door on Level 2 to the far left (North). (See Figure 8-4.1.)

”— Relocated doors

2'-0
LI
[T

[T

i1 Level 3
/ R

1
]
INEEE
NNERN

|
[

|  Level2

A Il 12'-0"
1 1]
130"

g — =

% ) o

)/ \\ %|; \\ [ I
_ j L B[ =] Imsiie() = Level 1
1 0o

Added door FIGURE 8-4.1 East Atrium - modified
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Now it’s time to see the effects to the plan views.

6. Switch to Level 2 floor plan view (Figure 8-4.2).
You can also see a similar change on Level 3.

:/ i +—————1 Added door

1 14

/— Relocated door

) -

v

FIGURE 8-4.2 Level 2 plan with changes

When placing a door in elevation, you may have to switch to plan view to verify the door
swing is the way you want it; you cannot control the door swing in elevation (well, actually,
you can via a right-click on the door in elevation, but you would first need to know which
way it is swinging).

In elevation, you can adjust many things this way. Some examples are ceiling height, interior

and exterior windows, wall locations (perpendicular to the current view), etc.

7. Save your project as ex8-4.
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Exercise 8-2:
Adding Mullions to a Curtainwall

This exercise will cover the steps involved in designing a curtainwall system (only from an
aesthetic viewpoint, not structurally). This is surprisingly simple to do.

Adding Curtain Grid:

First, you draw a grid on your curtainwall. This sets up the location for your mullions, which
you will add later.

1.

2.

Open ex8-4.rvt and Save As ex8-5.rvt.

Switch to your South Temp view.

Curtain
Select Architecture = Build 2 Curtain Grid.  Grid

Draw the grid as shown in Figure 8-5.1.
Be sure to add horigontal grids at Levels 2 and 3.

T.0. Masonry
36'-0" G

__Level3_
24'-0"

| _ _Level2_

5 oz
=

__Level1_
0-0"

5| _ 4|| 5| _ 4" 5| _ 4||

FIGURE 8-5.1 South Temp view — curtain grid added
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If a curtain grid line did not land in the correct place, you can select it and adjust the
dimensions that will appear on the screen. To select the grid you need to place your cursor
over the grid line and press the Tub key until the curtain grid is highlighted, and then click to
select.

5. Select the Curtain Grid tool and then click on the One Segment option on the Ribbon
(Figure 8-5.2).

. Modify | Place Curtain Grid L=
[

All One | All Except
Segments |Segment| Picked

Placement

FIGURE 8-5.2 Ribbon options for Curtain Grid tool

6. Draw two vertical lines to set up the main entry door location (Figure 8-5.3). You do
not need to draw the dimensions shown.

_Level2_
12-0"

__lLevelt_
0-0"

g L3 g

FIGURE 8-5.3 Curtain grid for door location

Notice that the One Segment option limits the grid to the “cell” you clicked in, rather than
extending from top to bottom as the others did.

Next, you will set up the curtain grid lines around the corners. This can be done from the
East or West views, similar to the previous steps. However, this can also be accomplished in
a 3D view.

7. Click on the 3D icon on the Quick Access Toolbar.

8. Using the Curtain Grid tool, add the grid lines shown in Figure 8-5.4. Starting at
the outside corner, space the grids 5-4" (the last space will be smaller).

8-18



INTERIOR and EXTERIOR ELEVATIONS

As you move the cursor while placing the
horizontal grids, you should see the grid “snap”
to the grid around the corner; that is when you
click the mouse.

Drag your cursor on the ViewCube to see your
project from different views. Clicking the
“Home” icon (visible when your cursor is over
the ViewCube) will reset the view.

FIGURE 8-5.4 Curtain grid — 3D view Modify| | [TH TR e ‘
& M o e za  *
Select « | Properties | Clipboard Geometry
Madify | Curtain Panels 1
. Properties x 4
Adding Doors: | i
. System Panel - b
. . Glazed
9. Switch back to South Temp view and :
select one of the 3'-4" wide cells; place your oot - ‘fl
cursor over the cell [edge] and tap the Tab &y curtain o ]
key until that cell is highlighted and then & euerior Giazing 1
click to select. & i
Storefront
10. With the cell selected, pick Door-Curtain- ) Door-Curtain-Wall-Single-Glass H
Wall-Single-Glass from the Type Selectoron | o Siisgesm ¢ | {
the Properties Palette (Figure 8-5.5). _ B i
Empty System Panel -
TIP: Per the steps outlined in chapter 3, load the gy 4
door family into your project from the Door folder. S
‘ [P TP
11. Repeat the previous two steps for the Mest Retendly e Tyes
roan . . Door-Curtain-Wall-Single-Glass : Door-Curtain-Wall-Single-Glass
other 3"-4" wide cell (Figure 8-5.6). i e e
Basic Wall : Interior - 4 7/8" Partition {1-hr)
Basic Wall : Generic - 87
o B Floor Plans L“].

FIGURE 8-5.5 Type selector with
curtain wall cell selected
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_ __Level2
12! - 0ll
iy . ﬂ " . |
. B 5 __Level1_
0l - 0ll

FIGURE 8-5.6 Curtain grid with doors added

Adding Curtain Wall Mullions:

Thus far you have simply set up the spacing for the curtain wall mullions. Next you need to
place the curtain wall mullions. This involves selecting a size for the mullion, as they typically
come in many shapes and sizes. (The depth is usually related to the height of the curtain wall,
as the mullion acts as the structure for the glass wall.)

12. Switch to the 3D view.

Properties

13. Select Architecture 9 Build 9 Mullion. Rectangular Mullion

2.5" x 5" rectangular

14. Select Rectangular Mullion: 2.5" x 5" rectangular

from the Type Selector (Figure 8-5.7B). B

| - .
Circular Mullion

15. Select all the grid lines you previously placed ‘ 2.5" Circular
and the perimeter (excluding the outside | L Comer Mullion
corners and the bottom horizontal member on 5" % 5 Corner
the south face). | Quad Corner Mullion

5" x 57 Quad Corner

‘ Rectangular Mullion

€ Modify | Place Mullion L= = - 1" Square
| E ‘ 1.5" x 2.5" rectangular =
2.5" % 5" rectangular k-

Grid Line| All Grid

| Trapezoid Corner Mullion

Segrnent| Lines

5" Trapezoid
Placement ‘
V Corner Mullion
FIGURE 8-5.7A 5"\ Corner
Ribbon for Mullion tool; changed in step 16 FIGURE 8-5.7B

Type selector for Mullion tool
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Next, you will add the horizontal mullion at the bottom, on the south side. You need to
place this mullion so it does not extend through the door openings.

16. With the Mullion tool selected, click Grid Line Segment from the Rzbbon (Figure 8-
5.74).

17. Click on the bottom edge of the six cells (skipping the two door openings), to place
the horizontal mullion (Figure 8-5.8).

FIGURE 8-5.8 3D view with mullions added

18. Click on the two verticals next to each door to place a mullion (Figure 8-5.8).
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In this example, you will not place a corner mullion. This will be a butt-joint condition where
the two panes of glass are held together with silicon in the corner. However, figure 8-5.7B
shows corner mullions that can be added.

All views will now be updated to show the curtain wall mullions.

19. Switch to the Level 1 plan view to see the added curtain wall mullions and doors
(Figure 8-5.9).

—
@

9

East Atrium '

A

FIGURE 8-5.9 Level 1 plan view with curtain wall mullions

20. Save your project as ex8-5.rvt.
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Exercise 8-6:
Design Options

This exercise will explore a feature called Design Options. This feature allows you to present
two or more options for a portion of your design without having to save a copy of your
project and end up having to maintain more than one project until the preferred design
option is selected.

This feature can be used during the early design phase of a project or to manage bidding
alternates all the way through construction documents. Design Options are different from
phasing, which manages changes on the model over time, in that it manages changes to the
model within the same time frame.

Design Options Overview:

A Revit project can have several design option studies at any given time. You might have an
(A) entry canopy options study, (B) an executive board room options study, and a (C) toilet
room layout options study in a project. Each of these studies can have several design options
associated with them. For example, the entry canopy study might have three options: 1. flat
roof, 2. gable roof, and 3. sloped glass roof.

A particular study of an area within your project is called a Design Option Set, and the different
designs associated with a Design Options Set are called Options. Both the Design Options Set and
the Options can be named.

One of the Options in a Design Option Set 1s specified as the Prizmary option (the others are
called Secondary options); this is the option that is shown by default in all new and existing
views. However, you can adjust the Visibility of a View to show a different option. Typically
you would duplicate a zew, adjust the V77sibility, and Rename it to have each option at your
fingertips.

When the preferred design is selected, by you or the owner, you set that Option to Primary.
Finally, you select a tool called “Acept Primary” which deletes the Secondary Options and the
Design Option Set, leaving the Primary Option as part of the main building model.
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Design Option Set

The following image (Figure 8-6.1) is an overview of the Design Options Dialog:

— Design Option Sets

—{ Options
Design Options *
Mow Editing: Edit
|| Main Model / / | [ Edit Selected ‘
— ‘ __|
(= Entry Canopy / Finish Editing
i i Fat Roof (primary)
i (33ble Roof :
Option Set
i “Sloped Glass Roof S
(= Executive Board Room ﬂ New
- Traditional Layout (primary) ) »
: .. Rename
= Toilet Room
[ 8 Fodures - Spacious (primary) Accept Primary...
“u 10 Fidures - Tight
Delete...
Tools to manage Option Sets. Buttons Dyt
available when an Option Set 1s selected. u = T
ew
ﬂ Make Primary ‘
Fename ‘
Tools to manage Options. Buttons ” R [
available when an Option is selected. ﬂ Delete |

| Cloze I 1 Help i

FIGURE 8-6.1 Design Options Dialog; Modern Layout Option selected
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Notes about the Design Options dialog box:

Edit buttons:

You can edit a Design Option by selecting an Option (in the window area on the left) and then
clicking the “Edjt Selected’ button. Next you add, move and delete elements in that Design
Option.

When finished editing a Design Option, you reopen the Design Options dialog and click the
“Finish Editing’ button.

If you are currently in an Option Editing mode, the Now Editing area in the Design Options
dialog displays the Option name being modified, otherwise it displays “Main Model.”

Option Set buttons:
The New button is always available. You can quickly set up several Option Sets. Each time you
create a new Option Set, Revit automatically creates a Primary Option named “Option 1.”

The other buttons are only available when an Option Set label is highlighted (i.e., selected) in
the window list on the left.

The Accept Primary button causes the Primary option of the selected Set to become a normal
part of the building model and deletes the Set and Secondary Options. This is a way of
“cleaning house” by getting rid of unnecessary information which helps to better manage the
project and keeps the file size down.

Option buttons:

These buttons are only available when an Op#on (primary or secondary) is selected within an
Option Set. You can quickly set up several Options without having to immediately add any
content (1.e., walls, components, etc.) to them.

The Make Primary button allows you to change the status of a Secondary Option to Primary. As
previously mentioned, the Primary Option is the Option that is shown by default in existing and
new views.

The Duplicate button will copy all the elements in the selected Option into a new Option (this
makes the file larger because you are technically adding additional content to the project).
You can then use the copied elements (e.g., walls, furniture, etc.) as a starting point for the
next design option. This is handy if the various options are similar.
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Now you will put this knowledge to use!

Setting Up a Design Option Set:

In this exercise you will create two Design Option Sets: one for the curtain wall and another for
the roof area above the curtain wall. You will create an alternate roof and curtain wall design
for the oftice building project.

You could just create one Design Option Set and have two design options total. However, by

placing the curtain wall options in one Option Set and the roof in another, you actually get a
total of four design options. You can mix and match the curtain wall and roof options.

Setting Up Design Options in Your Project:
First you will set up the Option Sets and Options.
1. Open ex8-5.rvt and Save As ex8-6.rvt.

2. Select the Design Options icon on the Stzus Bar (see image below).

viain Moae

i g 0

Design Options X
Now Editing: Edit
You are now in the Design Options [Fanvioae it Selected
dialog box (Figure 8-6.2). Unless you —
have modified your file to have Option :
Sets, your dialog will look like this one. it
New
Rename
3. In the Option Set area click AcceptPrimry...
New. Delete...
Option
New
Make Primary
Rename
Duplicate
Delete
[ Goe ][ reo |

FIGURE 8-6.2 Design Options Dialog; initial view
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Notice an Option Set named Option Set 1 has been created. Revit also automatically created
the Primary Option named Option 1 (Figure 8-6.3). Next you will rename the Opiion Set to
something that is easier to recognize.

Design Options >
Now Editing: Edit
|| Main Model Edit Selected
=) Option Set 1 Finish Editing
Option 1 {primary)
Option Set
New

Rename

Accept Primary...

Delete..,

Option
New
Make Primary
Rename
Duplicate
Delete
Close Help

FIGURE 8-6.3 Design Options Dialog; new option set created

4. (See warning below.) Select the Option Set currently named Option Set 1 and then
click the Rename button in the Option Set area.

WARNING!/ Be sure you are not renaming the Option but, rather, the Option Set.

5. In the Rename dialog type ekl Oy
Curtainwall (Figure 8-6.4). Now Editing: Ed
|| Main Model Edit Selected
6. Click OK to rename. = Option Set 1 Finish Editng
Option 1 {primary)
Option Set
New
Giving the Option Set a name that is easy . < §
. . . Ename ¥
to recognize helps in managing the L
. . B . : . i ry.o.
various options later, especially if you ks [ty | B
have Several. Mew: |Curtainwa|| | 4
Cancel
.
Make Primary

FIGURE 8-6.4 Rename Option Set Dialog;
enter Curtainwall
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. _________________________________________________________________________________________________________]
Next you will create a Secondary Option for the Curtainwall Option Set.

7. With the Curtainwall Option Set selected (or any option in that set), click New in the
Option area.

Notice a secondary option was created and automatically named Option 2. If you have

descriptive names for the options in a set, you should apply them. In this example you can
leave them as they are.

Design Options

Mow Editing:

|| Main Model

(= Curtainwall
-Option 1 [primary)
i Opption 2

““‘

FIGURE 8-6.5 Design Options Dialog;
secondary option created

. Design Options X
8. Create an Option Set for the
roof (Figure 8-6.6): e by i
h || Main Model Edit Selected
a N’ar.rle the set ) Curtairwal Finish Editing
Atl‘lum ROOf. Option 1 {primary)
- Option 2 .
b. Create one secondary & Option set
q Option 1 (primany) New
Optlon. Option 2

Rename
Accept Primary...
Delcte..
Option
New
Make Primary

Rename
Duplicate

Delete

FIGURE 8-6.6 Design Options Dialog
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The basic thinking with the Design Options teature is that you set up the Option Set and Options
and then start drawing the elements related to the current Option. So, you select the option
you wish to edit via the Design Options drop-down list on the Status Bar, make the additions
and modifications relative to that Design Option, and finally set the drop-down list back to
“Main Model.”

However, in your case, you want to move content already drawn to Option 1. Revit has a
teature that allows you to move content to a Design Option Set, which means the content gets

copied to each Opiion in the Set you select. This option will work for the curtain wall because
the second option will be similar to the first one.

Curtain Wall Design Option:

You are now ready to set up the different design options.
9. Switch to the Default 3D view.

10. Select the three curtain wall sections (three major areas around the atrium) and the
three short walls above the curtain walls.

TIP: Make sure you click when the entire curtain wall area is selected, not just an individual mullion or cell.
You may need to use the Tab key to cycle through the available options below your cursor.

11. Select the Add to Set icon on the Status Bar.

ﬁﬂ
L
>
J o0 [E B Main Model « [F]Bxclude Options T £ S B 8 Fa
12. Select Curtainwall from the dialog and Add to Design Option Set w
then click OK (Figure 8-6.7).
Add selection to:
. . . Curtainwall ~
The selected items are now in both Option 1 and
Option 2 under the Option Set: Curtainwall. Ee
Option 2
From this point forward you can only modify the
curtain wall when in Opzion 1 or Option 2 “edit
mode” (in which case the tables are turned and
you cannot edit the main building model; this is
because “exclude options” is selected on the
Status Bay).
Cancel Help

FIGURE 8-6.7 Add to Set Dialog
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13. Select Curtainwall: Option 2

(1.e.,‘Opt10n ‘Set: Curtainwall, Mo Modd

Option: Option 2) from the -

Design Options list on the Status Option 1 (primary)

Bar. See image to right.

Atrium Room b‘

Now you should notice that the main Option 1 (primary)
building model is slightly grey and not Option 2
editable. (It is not editable because 21 Main Model |+ [ Exclude Opic
“active option only” is selected on the
Status Bay).

14. Zoom in on the curtain wall area in your 3D view.

15. Using the Curtain Grid tool on the Modeling Tab, add horizontal lines equally spaced
between the larger vertical spaces as shown in Figure 8-6.8 (you should be able to
place all the grid lines from this one view angle).

T1P: Use the “All except picked” setting on the Ribbon when placing the grid on either side of the doors on
Level 1.

FIGURE 8-6.8
3D View: horizontal
curtain grid lines added

16. Select the Mullion tool from the _Architecture tab.
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17. Select Rectangular Mullion: 2.5" x 5" rectangular from the Type Selector (Figure 8-6.8).

18. Select each one of the gird lines to place the horizontal mullions (Figure 8-6.9).

FIGURE 8-6.9 3D View: horizontal mullions added

19. To finish editing the design option select Main Model from the Design Options list on
the Status Bar.

It now appears like all your changes disappeared, right? Well, if you recall from the
introduction to this exercise, the Primary Option is displayed by default for all new and
existing views. So when you finished editing Curtainwall:Option 2 the Default 3D View
switched back to the primary option (which is currently set to Option 1).

Next you will create a new view and adjust its V7Zsbzkity to display Option 2 of the Curtainwall
Options Set.
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First you will create a duplicate copy of the 3D view.
20. In the Project Browser, under 3D Views, right-click on the {3D} label.
21. Select Duplicate View = Duplicate from the pop-up menu.
You now have a copy of the 3D view named Copy of {3D}.
22. Rename the new view to Curtainwall Option 2.
23. Switch to your new view (if required).

24. Type VV on the keyboard to open the Visibility/ Graphics Overvides for the current

view.

25. Click on the Design Options tab at the top of the dialog. Note that this tab did not
exist until you created Design Options in the project.

26. Change the Design Option parameter tor Curtaimwall to Option 2 (Figure 8-6.10).

Visibility/Graphic Overrides for 3D View: Curtainwall Option 2 *

Model Categories  Annotation Categories  Analytical Model Categories  Imported Categories  Filkers  Design Options

Design Option Set Design Opticn ~

Curtainwall Option 2 ~
Atrium Roof <Automatic>

The default setting is “<Automatic>,” §
which means the Primary Option for that

Design Option Set will be displayed.

el it et 4 i, w — et e i

FIGURE 8-6.10 Visibility/ Graphic Overrides dialog: modified Curtainwall design option visibility

27. Click OK to close the dialog.

Now, with the {3D} view and the Curtainwall:Option 2 view, you can quickly switch between
design options. Both views could be placed on the same sheet and printed out for a design
critique. FYI: When a design option is “hard wired” in this way you cannot ever edit any other curtain wall options
in this view as they are not vistble in this view (this only works when the view is set to antomatic).
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Atrium Roof Design Option:

Similar to getting things ready to create the second option for the curtainwall, you will do the
same for the atrium roof. However, the second roof option is totally different from the first
option, so it does not make sense to move the current roof to each option in the A#rium Roof
Option Set; you would end up completely deleting the roof from Atrium Roof:Option 2 (deleting
the roof would be no problem in this case, but another scenario might have hundreds of
entities that need to be moved to Option 1, which would be more difficult to delete from
Option 2). Next you will explore how to move content to just one Option in an Option Set.

28. Switch to the Defanit 3D view.

29. Select the roof over the atrium and curtain Add to Design Option Set X

wall area. Add selection to:

Atrium Roof ~

30. Again, select Add to Set from the Status —
Option 1 {primary)
Bar. O

You are now able to specity the Option Set and the
specific Options to copy the selected elements to
(Figure 8-6.11).

31. Select Atrium Roof from the drop-down
list (Figure 8-6.11).

32. Uncheck “Option 2” from the list. e Help

FIGURE 8-6.11 Add to Set dialog
33. Click OK to close the .4dd o Set dialog.

You have now copied the roof into Option 1
tor the Opiion Set named Atrium Roof, and

Option 2 1s still empty. r':ﬂalm il:fﬂm.jfl
urtainwa
Option 1 (primary)
You are now ready to create the roof for Option 2
Option 2. Atrium Room

34. Select Atrium Roof: Option 2 from _ k
the Design Options list on the Status Bar. (A Main Model -
See image to the right.
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Your view should now look similar to the image on
the left. The roof is gone because A#ium Roof:Option 2
does not currently have a roof in it.

35. Switch to the South elevation view.
36. Zoom in to the area above the curtain wall.

Next, you will create an In-place Family to represent a
curved roof option over the atrium area. Basically,
you will create a solid by specifying a depth and then
drawing a profile of the curved roof with lines.

37. Click Architecture 2 ([
Build 9 Component 9 Comp:oment
Model In-Place.

@ Place a Component

r1 Model In-Place
Immediately, you are prompted to select a Family Category. This allows Dr

Revit to understand how other elements should interact with the
object(s) you are about to create and helps control visibility.

38. Select Roofs from the Family Category list (Figure 8-6.12).

39 Clle OK i Family Category and Parameters 4
Family Categary
Now you are prompted to provide a name for Filter lst:
the new Family.

-~ Railings

------- Structural Columns

s

Family Parameters

Parameter Value

FIGURE 8-6.12
Family Category and Parameters dialog
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For the Family name, type Atrium Roof (Figure 8-6.13).

Mame >

Mame: | Atrium Roof |

FIGURE 8-6.13 Family name prompt

You are now in a mode where you draw the Atrium Roof. Notice that the Architecture tab on
the Ribbon has changed (Figure 8-6.14) which has all the tools available to create a Famzly.
You are continuously in the Family edit mode until you select Green Check Mark (to finish the
roof) or the Red X (to cancel) from the Ribbon.

A G e s Ex-6.rvt - Elevation: South ‘,‘—;,::.‘,,f_.,j,:,.n‘,,,iff |9€ £ ¢ 2 Signin B RO

AT Vel
@Jﬁ v X

:3@%@1&@ B [ _

n Blend Revolve Sweep Swept Void _| Model Compon Opening  Model _ Reference Reference
Blend Forms™| Line Group Line Model Model

Forms Model Control Connectors Datum Work Plane In-Place Editor

FIGURE 8-6.14
Model In-Place active; Create tab on the Ribbon

40. Select Extrusion from the Ribbon (Figure 8-6.14).

Finally, you are prompted to select a plane in which to start drawing the profile of the solid
to be extruded. Even though the view is a 2D representation of a 3D model, Revit needs to
know where you want the 3D Solid created. You will select the wall above the curtain wall as
a reference surface to establish a working plane.
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41. Select Pick a Plane and click OK (Figure 8-6.15).

Work Plane

Current Work Plane
Mame:
<none =

Show Dissodate

Spedfy a new Work Plane
(O Name “none >
(®) Pick a plane

() Pick a line and use the work plane it was sketched in

FIGURE 8-6.15 Work Plane dialog; select Pick a Plane

42. Move the cursor over the upper edge of the wall above the curtainwall and press the

Tab key until a dashed line appears around the perimeter of the wall, and then click
the mouse to select (Figure 8-6.16).

Hover cursor here and press
the Tab key until the wall is
highlighted as shown.

D&

o e e e e e s e e |

FIGURE 8-6.16 South Elevation; select wall to establish work plane

Next you will draw an arc to specify the bottom edge of the curved roof design option.

Notice the Ribbon changed again to show tools related to drawing an extruded solid (Figure
8-6.17).
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= \f‘ a A -0 :-/E @‘ Pﬁ' = Ex8-6.rvt - Elevation: South
. Create nsert \nnotate Vanage \dd-Ins | Modify | Create Extrusion (=]
O O A B Rl ose ee B o— =Y ICI 1 =
b L o B &P e = ) X £2860- @ B [@
Modify |[THI] | I <G| oy O =, b A S 7| st Show Viewer |8
slcE - v P o IEEEINaN ) X ‘
Select ¥ | Properties ‘ Clipboard Geometry Madify Measure | Create | Mod®® Draw Work Plane
Depth | Dlawn ome[0 0 |[Cledus 10"
X

Properties
8 -y . i F - Y

FIGURE 8-6.17 Create Extrusion contextual tab

43. On the Options Bar, enter -40'-0" for the Depth (Figure 8-6.18).

FYI: A positive number for the depth would cause the solid to project out from the curtain wall
rather than back over the atrium.

44. Click Arc (Start End Radius) from the Draw panel on the Ribbon (Figure 8-6.17).

45. Pick the three points shown in Figure 8-6.18 to draw the arc. The angle 71.847° is
not critical; get as close as possible.

TIP: Zoom in on each arc endpoint to accurately select the corners.

71847

Third pick

First pick

FIGURE 8-6.18 South Elevation; drawing arc to define roof
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Now you will draw another arc 1’-0” above the previous one.

46. Select Modify on the Ribbon.

47. With the draw arc tool still selected, on the Options Bar, enter 1'-0" for the Offset.
48. Pick the same three points shown in Figure 8-6.18.

Notice that an arc 1s drawn offset 1'-0" from the points you picked. If you pick the first two
points in the other direction, the arc would be offset in the other direction (downward in this
case).

Next, you will draw two short lines to connect the endpoints of the two arcs. This will create
a closed area which is required before finishing the sketch. Think of it this way: you need to
completely specify at least two dimensions before Revit can create the third.

49. Click the “straight” line icon on the Draw panel. This will switch you from drawing
arcs back to drawing straight line segments.

50. Zoom in and draw a short line on each end of the arc as shown in Figure 8-6.19; try
typing SE before picking to make it easier to snap to the arc’s endpoints. (Make sure
Offset is set back to zero.)

ESEs] i I I I I ==

FIGURE 8-6.19 South Elevation; two arcs and two short lines define roof profile

51. Click the green check mark from the Ribbon to finish the solid extrusion.

TIP: If you get any warnings, it may be because one or more of the profile’s corners do not create a perfect
intersection. Zoom in to see and use the Trim tool to close the corners.

8-38



INTERIOR and EXTERIOR ELEVATIONS

You are still in the Create Family mode. Before you finish you will apply a material to the roof
element.

52. Click the new roof to select it.

53. On the Properties Palette, click in the Material value tield and then click the “...” icon
that appears.

The Material dialog opens.

54. In the AEC Material library, under the Metal heading, double-click Roofing,
Metal from the list of predefined Materials and then click OK.

FYI: Notice the rendering material is set to an Aluminum Anodiged Bronge for Roofing, Metal on the
Render Appearance tab.

55. Click Apply to close the Properties Palette.
You are now ready to finish the Family.
56. From the Ribbon click Finish Model (Green Check Mark).
You are now also ready to finish editing the current design option for the time being.
57. Select Main Model from the Design Options list on the Status Bar.
As before, the option you were just working on was not the Primary Option in the Atrium Roof

Design Set, so the current view reverted back to A#rium Roof: Option 1 (which is the Primary
view).

You will create a 3D view that has Option 2 set to be visible for both the Curtainwall Option Set
and the Atrium Roof Option Set.

58. Duplicate the Defanit 3D view.
59. Rename the duplicated view to Atrium — Option 2.
60. Switch to the new view (Atrium — Option 2).

61. Type VV to access the Visibility/ Graphics Overrides.
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62. On the Design Options tab, set both Opizon Sets to Option 2 in the Design Option

column.
63. Click OK to close the dialog.

You can now see a 3D view of your new roof
option. However, you realize that the walls
above the curtain wall need to be modified
based on the roof option; so it would make
more sense to have the walls in the Atrium
Roof Option Set rather than the Curtainwall
Option Set.

Next, you will make this change and then
modify the wall to conform to the curved roof
option.

64. In the Default 3D View open each of
the two Options (i.e., enter edit mode) in
the Curtainwall Option Set, select the

three walls above the curtain wall and
Cut to Clipboard.

65. Now open each of the two Options tor
the Atrium Roof Option Set and Paste the
three walls using Paste Aligned\Same Place.

FIGURE 8-6.20 Atrium — Option 2 view

The three walls should now exist in the A#rium Roof:Opition 1 set and the Atzum Roof-Opition 2
set. Next you will modify the Option 2 walls.

66. Enter edit mode for Atrinm Roof:Option 2.

67. In your newly created 3D view “Atrium Option 2,” zoom in to the South wall above
the curtain wall that needs to be extended up to the curved roof.

68. Click on the wall to select it.

69. Click the Attach Top/Base from the Ribbon (Figure 8-6.21).

Medify | Walls

B [ + g &
020 Edit ttach  Detach

Profile Profile

Mode

e op/Base Top/Base
Medify Wall

FIGURE 8-6.21 Ribbon with wall selected
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This feature allows you to .A#ach a wall to another object. In this example you will pick the
curved roof which will cause the wall to extend up and conform to the underside of the

curved roof.

The Edit Profile button (also visible on the Ribbon when the wall is selected) would allow you
to achieve the same results. Using that tool you sketch a new perimeter for the wall in an
elevation or 3D view. This is particularly handy if you do not have another object to
conform to; you simply want the top of the wall to do something unusual.

70. Hover the cursor over the
curved roof until it highlights,
and then click to select it.

Immediately the wall is modified; it
should look similar to Figure 8-6.22.

71. Finish editing the current
Design Option — switch to
Main Model.

72. Save your project as ex8-6.rvt.

T1P: The Design Options feature can also be used
to manage alternates, where both the base bid and
the alternate(s) need to be drawn.

S |

T
FIGURE 8-6.22 Atrium — Option 2 view;
Wall attached to curved roof
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Self-Exam:

The following questions can be used as a way to check your knowledge of this lesson. The
answers can be found at the bottom of this page.

1. The plan is updated automatically when an elevation is modified but not the other
way around. (T/F)

2. You can use the Elevation tool to place both interior and exterior elevations. (T/F)
3. You can rename elevation views to better manage them. (T/F)

4. You have to resize the Level datum symbols and annotations after changing a view’s

scale. (T/F)

5. How do you enter 5 /2" without entering the foot or inch symbol?

Review Questions:

The following questions may be assigned by your instructor as a way to assess your

knowledge of this section. Your instructor has the answers to the review questions.
1. The visibility of the crop region can be controlled. (T/F)

2. You have to manually adjust the line weights in the elevations. (I/F)

3. As you move the cursor around the building, during placement, the elevation tag
turns to point at the building. (T/F)

4. There is only one part of the elevation tag that can be selected. (T/F)
5. You cannot adjust the “extent of view” using the crop region. (T/F)

6. What is the first thing you should do after placing an elevation tagp

7. Inaddition to the Window tool, if one window is already placed, you can use

the tool to place additional instances of that window.

8. With the elevation tag selected, you can use the to adjust
the tag orientation to look at an angled wall.

9. You need to adjust the to see elements, in elevations that
are a distance back from the main elevation.

10. What feature allows you to develop different ideas?

SELF-EXAM ANSWERS:
1-F,2-T,3-T,4-F,5-0 55
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Lesson 9
Annotation

This chapter covers annotation in Revit: text, dimensions, tags, shared parameters and
keynotes. In printed form, the drawings are often not enough to convey the design intent.
These tools provide for effective communication to those using the final printed drawings to
both bid and build the building. Several of the chapters following this one will utilize many
of these concepts.

All of the tools covered in this chapter are found on the Annotate tab. Three of the tools on
this tab are also on the Quick Access Toolbar because they are used often; they are

Dimension, Tag by Category and Text.

TIP: It is interesting to note that every tool on the Annotate tab is 2D and view specific.

Annotate | A

S CHARS <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>