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Module 1:

The Basics of Revit Structure

This module contains:

B Section 1: Introduction to Revit Structure

What is Revit Structure?
Revit Structure Projects
The Revit Structure Interface

B Section 2: Setting up Levels and Working with Views

Creating and Using Levels
Creating Elevations
Creating Sections
Creating Callouts



Revit Structure 2009 Fundamentals

Section 1:

Introduction to Revit Structure

In this section you will learn:

®  About Revit Structure and what it can do
B An overview of the interface

m  How to start Revit projects

®m About General drawing and editing tools
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The Basics of Revit Structure

What Is Revit Structure?

Revit Structure is a modeling program. This means that everything placed
into a model simulates a true building material. It is important to note that
there is a distinct difference between the term modeling and the term 3D.
While Revit Structure has many advanced 3D capabilities, it is foremost a
modeling program. Most of your modeling occurs in a 2D environment,
with 3D views easily accessible at any time.

BIM and Structural Engineering

BIM stands for Building Information Modeling. BIM is the process of
creating a single, database-driven model by placing actual building
components and materials.

Therefore, for the structural engineer and designer the BIM model does
not stop at the actual building. Since the components used in the model
represent real-life members, you can design for stresses as you draft and
vice-versa. Additionally, in a Revit/BIM environment when beams are
attached to columns, and columns to grids, the application understands
that these items belong together. In plan, if a gridline moves, so do the
columns and subsequently the beams. In elevation, if a level moves, the
columns increase in length and any framing on that floor moves with it.
Revit also automatically updates the column schedule to reflect the
change.

Drawings are now based on a model that is as close to an actual building
as possible. A design change can influence the building in another area.
This is known as parametric design. The move to this kind of modeling is
becoming the industry standard. As BIM applications become smarter, so
does the industry.
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Revit Structure Projects

A project is a complete description of a building and the information
associated with it for displaying 2D and 3D views, as well as schedules.
When you open a Revit Structure project file, it opens the entire project or
building model. You can then work in different views, such as plan,
section, elevation, and 3D model, all within the same project.

m  All of the views are associative. What you change in one is
automatically updated in all of the others. For example, if you add an
opening to a wall in a plan view, it also appears in the related elevation
view and possibly in a lintel schedule.

B You create construction drawings on sheets in a Revit Structure project
using the various views. Callouts of details and elevations are
automated with tags and titles on the sheets.

File Types
The following explains each Revit file type:

RVT | The file format of a Revit model. There are three separate Revit applications:
Revit Structure, Revit Architecture, and Revit MEP. Each of these applications
saves as the RVT format. Each file can be opened directly in any of the three
applications. RVT files can also be inserted and linked into one another. This is
crucial for coordination between disciplines.

.RFA | The file format of a Revit Family. These files can be opened directly, inserted,

or loaded into an RVT file.

.RTE | The Revit template file. When a new model is started, an RTE file is used to

create the model. When you save the file, it is saved as a new RVT model. This
file contains all of your company’s standards and settings. Views, sheets, and
families should be set up and ready to use.
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Types of Elements

There are five main types of elements in a Revit Structure project, as
explained below:

Host

Host elements are the built-in-place construction objects, such as
floors, walls, roofs, ceilings, stairs, and ramps. They can stand alone in
the project.

Component

Component elements are objects that need to be attached to host
elements, such as doors, windows, and railings, as well as stand-alone
items, such as furniture and equipment.

View

Views enable you to see and manipulate the project. For example, you
can view and work in floor plans, ceiling plans, elevations, sections,
schedules, and 3D views. You can change a design from any view. All
views are stored in the project.

Datum

Datum elements define the project context. These include levels for the
floors, column grids, and reference planes that help you draw.

Annotation

Annotation elements are 2D objects that you place on views to define
the information drawn in the project. These include dimensions, text,
tags, and symbols. The view scale controls their size.
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Families

You create a Revit model by adding pre-defined items (e.g., columns,
beams, joists, trusses, footings, pile caps, doors, windows, openings, brace
plates, detail components, and even items such as annotations). These
items are called Families and they are a single file (RFA file extension)
that can contain hundreds of choices when being added to the model. For
example, one type of column family file is called W-Wide Flange-
Column.rfa, as shown below. This file is broken down into multiple sizes
for wide flange columns. When creating a Revit model family, members
are selected and loaded as needed to create the model.

RS x]G @ & B
:D HP-Beating Pile-Colurnin.tfa Preview

I H5-Hollow structural Section-Column, rFa

I Hs5-Round Hollow Structural Section-Column, rFa
I v-Miscelaneous wide Flange-Column.rfa
BP\pe—Column‘rfa

I wrF-welded Reduced Flange-Caluran.rfa

File name: ‘w-wide Flange-Column.ifa .-. w |
a
Files of twpe: | Family Files [ fa] - v|
Type W | A | d | [T
[ T T D
442335 335 0.635 5F 3 &5/256" o 13j128"
i 445290 290 0.60 5F 3 7159j256" 0 022125
H4RZ62 262 0.54 5F 3 779/256" 0 0201/25
45230 230 0.47 5F 3 B233(256" 0 091/128"
402593 593 1.21 5F 3 625%256" 0 11010128
40503 503 1,03 5F 36 13/256" 0 1 137256

m  Revit Structure includes many families in its Library. You can also
create your own family types.

Items such as walls, floors, and roofs are called system families. This type
of family is not loaded as a separate entity but is inherent to the project. To
create a new system family, an existing item is copied and re-defined to fit
the project’s specific needs. System families can also be copied to the
Windows clipboard and pasted into another project.
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The Revit Structure Interface

Revit Structure models are entirely driven by placing components;
therefore, the interface is different from the AutoCAD interface. There is
no command prompt, no layers, and fewer icons. Revit Structure is an
application designed solely for structural design.

| T P Shrcture 2000 =g
T G e Mg Dufirg Ba Tok e Wrde sdmmreeed feb |
DFda Bx mteoetmW || BQLEQEYT £ feme
Erwe B T S APDD OO N & Ommba | Tidn sifon plm Fouw PERED P ] EIx
T es
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Modeling  Drafting  Site

Draar
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Floor by Face
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Ramp
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Curtain Grid

Mullion

Host Sweep b

Cpening »
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Massing b Brace BR.

Lines LI

RGeSl Group Beam System BS

Create...
Truss
Slab SE
Loads LD
Boundary Conditions
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Menus in Revit Structure are similar to standard Windows menus. The
Revit menus include the common File, Edit, and View menus. In addition,
you can access more commands in the Design Bar.

Hint: Menu Shortcuts

Revit has a file called Keyboardshortcuts.txt, located in C:\Program
Files\Revit Structure 2009\Program)\. This file is similar to the
Acad.pgp file in that you can create shortcuts to your favorite
commands.

For example, if you wanted a shortcut to the Copy to clipboard
command, open the Keyboardshortcuts.txt file and scroll down to the
following line:

;""" menu:"Edit-Copy to Clipboard"
Replace the ; """ with “CL” so the string appears as follows:

"CL" menu:"Edit-Copy to Clipboard"

L]

i menu: "Edit-undo” 4-‘
H menu: "Edit-redo” "

: menu: "Edit-cut " o
= menu: "Edit-pelete"” f 2

L menu: "Edit-Copy to C1iphoard”

L menu: "Edit-Paste from Cliphoard”

General Toolbars

|Rs Revit Structure 2009 - [Project1 - Structural Plan: Level 2]

L2 File Edit View Modeling Drafting Site Tools Settings Window Help

[RVT

O & 4 B X e ¥ [=| W2 @!Qi§é®®3D M Move  [H] Copy
o Plane EH W |1 A OF & [H |8, Demolish | *& Aign =3 Splt #fF Tam 5| Offset | g o) [0 [0 | |

Many of the toolbars available in Revit v Standard
Structure are different from most other CAD o View
applications. Right-click on any toolbar to see o Edit
a list of toolbars. You can toggle their display T
on and off by adding and removing the check
marks in the shortcut menu. - Tools.2
v Worksets
v Design Options
v Track Changes
v REX
v Text Labels
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Standard
[ W S [2=| K2

The Standard toolbar consists of the basic tools found in any PC-based
application. This toolbar includes the following options:

®  File management tools: New, Open, Save, and Print
m  Clipboard tools: Cut, Copy, Paste, and Delete

® Undo/Redo

®  Project Browser (toggle on and off)

m  Help by selection

View
@LQLED @D

The View toolbar enables you to control the visual movement of the
model. This toolbar includes the following options:

MM m  Steering Wheels

m Zoom

®  Thin Lines (Used to display line thickness. With this function off, the
model can be viewed with all lines and objects on the same line
weight.)

m  Show Mass

m 3D View

Edit

o] ove (B Copy O3 Rotate [[J[) Aray [ Mimor &7 | E0F Group & P

The Edit toolbar enables you to modify your model using a variety of
manipulation techniques.
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Tools

Jf Plane 8 e A0 o AR R [ | <& Demolish

The Tools toolbar aids in the placement and aesthetic modification of
items in a model (e.g., work plane creation and visibility, spell check,
measuring tools, etc.). This toolbar is often overlooked, but can provide
some very powerful tools.

Tools 2

L] K Ix

The Tools 2 toolbar is designed specifically to copy framing members and
setting rebar cover to elements. It is crucial to the drafting process.

Worksets

B | vwiorkzett w | | é"@

The Worksets toolbar enables file sharing among multiple people who are
working on the same project. When more than one person is working on a
project, worksets and file sharing are enabled.

Design Options

= i%¥ 7 Edit Option

The Design Options toolbar enables the design team to keep their design
changes and possible design options in one model.

Options Bar
Bazic wall : Generic - 3 | Frezz + Drag Editable Only

The options available in the Options Bar depend on the component or
command you are currently operating. Refer to this toolbar for additional
functionality to manipulate your model.
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The Basics of Revit Structure

Design Bar

The Design Bar is the backbone of Revit. Most commands are initiated
from this toolbar. Once a command is initiated, you can set options in the
Options Bar.

The Design Bar is divided into nine categories (tabs). When Revit is first
loaded, not all categories are visible. To view all of the available
categories, right-click on any visible column header and select the tab you
want to add to the Design Bar.

Basics

View
Architectural
Crrafting
Rendering
Site

Massing

Modelling

[:E- Muodify I"n‘as
& wal

L A A . T 4

Canstruction

The header of each category is called a tab. Each tab contains a number of
commands related to the tab’s description. For example, you can find the
Elevation, Section, and Camera commands in the View tab. You might
run into the same command on different tabs. These commands are
identical and are only duplicated for convenience.

To Use the Design Bar:

1. Select the Basics tab in the Design Bar.

2. Start a command by clicking the button, such as F Structural Column

Options Bar now opens to aid in the placement of a structural column.

3. The first item in the Options Bar is called the Type Selector. When a
command is activated, Revit provides a type for the specific command.
This list reflects the items that are currently loaded into the model.
Select a column from the list.

wWide Flange-Column ;w049 |

Concrete-Rectangular-Column : 12 % 18
Concrete-Rectangular-Colurn : 18 » 24
Concrete-Aectangular-Column : 24 % 30
W Afide Flange-Calumn ;- WE=10

W Awide Flange-Column ;w1033
Winide Flange-Column ;w1049
WwAwiide Flange-Calumn ;w1 2440

W ide Flange-Column ;w1443
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4. To the right of the Type Selector, click (Element Properties).

Study some of the items, and click ,

-

Element Properties
F arnily: Wi-wfide Flange-Calurn V [ Load... l
Tope: w1043 v [ Edt/Mew. |

Type Parameters: Control all elements of thiz bype

Parameter Yalue | Radl
b1} 0.10 5F
Wy 49, 000000
bF o1 fal

5. Select a spot on the screen for the placement of the column. The
command keeps running.

6. Click in the Options Bar. You should be directed to the
Imperial Library or your company’s default library.

7. Select Structural>Columns>Steel and select (do not double-click)
one of the column types.

|5 Imipernial Library
[ Structural
I Colurnis
) Steel

Notice the list of columns within that category.

Type W | & | d Bw |
@ ¥ @~ @b v @)
Wa4x335 335 0.65 5F 3 a5izea" 0 13Mza"
Wi x2a0 290 0.60 5F 3 7 159fzee" 0 0Z221)25E
Wadr2ns 262 0.54 5F 3 FTF9zEe" 0 0201/25€
Widdx230 230 0.47 5F 3 B 233fz56" 0 091)128"
WidOxRa s 293 1.21 3F 3 B 253z 0 1101128
W40x505 503 1.03 5F 3 e 132" 01 13?,!'25!5?\#?
£l | | >
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The Basics of Revit Structure

8. Click ﬂj In the Options Bar, you can place the columns

freely or use an existing grid system. You can place an architectural
column and change the height and depth.

Place By: E:?’k: -I'_,'\I Depth:”v’f :I__evel 'IV
Drepth;
Height:

Revit always remains in a command. There are three ways to exit a
command:

- Press <Esc>.

- Start another command.

- Click |l Modfy in the Design Bar (recommended).

9. Click | b Modfy in the Design Bar or press <Esc> twice to exit
the command.

The Project Browser

Revit, like any drafting program, deals with plans, elevations, sections,
details, schedules, and sheets. Most of these items are at different scales.
Revit organizes them in the Project Browser. To go to one of the items,
double-click on it in the Project Browser. These views all reside in the
same file.

Projectl - Project browser I:I
=G Wiz [all]
= Structural Plans
Level 1
Level 1 - Analytical
Level 2
Level 2 - Analytical
= 30 Wiews
Wiew 1 - Analutical
= Elesvations [Bulding Elevation]
Building Elewation
Legends
B Schedules/Quantities
(B Sheets [al]
+- {8 Families
+ E[Ij Groups
1 Revit Links
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Views

A Revit Structural project is one model. All plans, elevations, sections,
and details are contained in the model. Revit breaks each of these items
down into views.

Based on what the view represents, Revit includes it in the appropriate
category. For example, Level 1 is categorized under floor plans. If you
were to create an elevation, the new view is placed under the Elevations
category.

Views can be created using the View tab in the Design Bar, by copying an
existing view, or by adding a level in the elevation.

The view categories that are available include the following:

Structural Plans

3D Views

Elevations (Building Elevation)
Elevations (Interior Elevation) - This includes bracing elevations.
Sections (Building Section)
Sections (Wall Section)

Detail Views

Drafting Views

Renderings

Graphical Column Schedules
Walkthroughs

Legends

Schedules/Quantities

Sheets

Families

Groups

Revit Links
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The Basics of Revit Structure

Some of the less common categories are not shown if that type of view
does not exist. For example, if no renderings of the model have been
created, there the Renderings category is not shown.

The Project Browser is set up as a tree similar to Windows Explorer,
where categories can be expanded and collapsed. This is useful when you
have a large project and are accumulating a large number of views.

To Navigate the Project Browser:

1. Find and expand a category, such as Elevations (Building elevation).

2. Double-click on a view (e.g., Building Elevation). The building
Elevation View is now open, as shown below.

3. To open another view, double-click on the name in the Project
Browser. The views shown below are the default views supplied with
Revit Structure. You can also create and name your own views based
on your project.

=} Elevatinns [Building Eleation]
i v Building Elevation
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View Windows

As views are opened from the Project Browser, a new view window
appears. Each window contains its own view properties. It is here that you
can apply aesthetic properties.

& Phasing.rvt - Section: Second floor addition E]@ =
! A

‘ 5" COMCRETE ON 1 o

d DECK ils 4
‘ T
L T T T

|

I

i

Wi 0XS4

.
!

= (4) BETM 5/8" j

BOLTS EACH
BEAM

W 2H2E

=10 A@ 0B H» K Bl m=re O@ 0 8 &€& @<
=] =]

e'=1-0" B0 H Hw» Y > g'=1r O 0 H £ ¥

Window Pull-down Menu

- Structural Plan: Level 2]
bite  Tools  Setktings | Wind o |extensinns4revit Help

Each model that is open can each have multiple windows open, which can
affect the speed at which Revit performs functions. It is recommended that
only the necessary windows are open. To control this, select the Window
pull-down menu and notice the list of open views at the bottom of the
menu. Select Close Hidden Windows to reduce memory usage.
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Window  extensionsdrewvit  Help

Cascade Wi

Tile WT
Arrange Icons

Close Hidden Windows "

Toolbar »
Design Bars. ..

v Status Bar

v Project Browser

1 Project1 - Struckural Plan: Level 2

Z Projectl - Struckoral Plan: Lewvel 1

3 Projectl - 30 Wiew: Yiew 1 - Analykical
v 4 Projectl - Elevation: Building Elewation

The remaining options in the Window pull-down menu enable you to
configure the window display (Cascade, Tile, Arrange Icons), control the
toolbars that are displayed, and navigate between active windows.

View Control Bar

ys'=10" O LK@ ¥|)g

nselects,

The View Control Bar is at the bottom of the view window. This toolbar is
mainly responsible for the display of the model for a particular view.
These settings are permanent, and affect the plotted results of your model.
Select these settings with careful consideration.

Scale: Controls the size of annotations and symbols at the specified scale.
Click this button to select from a list. If you change the scale, you need to
inspect the view. You might need to rearrange some items based on the
new scale value.

1" = 400"
1" = 500"
1" = 600"
164" =1-0"
1" = go-0"
1" = 160-0"
1" = zo0-0"
1" = 300-0"
1" = 400-0"
e =1-0" O 4 L
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Detail Level: Determines the level in which the finite graphics of an item
are viewed. There are three detail levels: Coarse, Medium, and Fine.
Viewing a model at a Fine detail level shows everything about the
components, but affects the speed at which you can pan and zoom the
model.

L Coarse
1 medium
[ Fine

[ 0

Model Graphics Style: Determines the display style of the model. There
are four model graphics styles to select from: Wireframe, Hidden Line,
Shading, and Shading with Edges.

T Wireframe

2 Hidden Line

» shading

- ] Shading with Edges

EEEER

B Wireframe: Default style for a new view.

®  Hidden: Typically the first choice for plans and elevations. Any
obscured objects show as hidden line, while objects that are not
obscured show as continuous lines. Different displays in a typical
foundation plan view are shown below. One is shown wireframe and
the other is shown as hidden.

I B

-5 -

Wireframe
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Shading: Shown for 3D illustrations. It shades the model but does not
show the lines defining the objects being shaded. It can also be shown
in elevation and plan, but becomes cumbersome when it comes time to
plot the model. Shading in plan or elevation using the Display toolbar
is not recommended.

——
————

Shading with Edges: The natural choice for 3D. It shades the model
and leaves the outline edges. This mode is also not recommended for
plan and elevation. You can use a simple hidden view on 3D and
perspective views.

>
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®  Shadows: Used for presentations. Showing a shadowed model slows
the system dramatically.

Advanced Model Graphics. ..

' shadows OFf
[k shadows ©n

[T & T

® Do Not Crop and Hide Crop Region are designed to behave similar
to viewports in AutoCAD. Cropping a plan region involves showing
the crop region and moving the boundary to the desired location.
Column bubbles and grids still display if this is done properly.
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® Temporary Hide/Isolate and Reveal Hidden Elements are used
frequently. In some cases, you need to hide specific elements from
view to enable you to work on the model more efficently. You might
also be required to see which elements have been turned off in the
view. These two options enable you to toggle through the visibility
modes to see what has been turned off. It also enables you to select
items to be removed from view. This function only hides items in a
view; it does not remove them from the actual model.

Isolate Category
Hide Cateqory
Isolate Element
Hide Element

| & (€]

When an object is hidden from view, the Sunglass icon turns to a turquoise
color. A turquoise band around the entire view indicates that some
elements are temporarily turned off.

e =10 B 0 B O §(<]

To reveal hidden elements, click the Lightbulb icon. It turns to a magenta
color and the hidden elements appear in the same color. You can then
select the Sunglass icon and reset the view. You can also make the hidden
objects become permanently hidden.

3

ys'=10" B @ 0 H & W&ﬁ_(_
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View Properties

Each view has independent properties, enabling different graphical
representations based on that view’s function. Views can also be
duplicated, enabling different sets of information to be displayed on a
sheet. For example, a foundation plan can be copied to show slab
reinforcing next to a dimensional plan on a sheet.

There are two ways to access the properties of a view:

®  One way to access view properties is to right-click anywhere in the
view window and select View Properties...

Cancel

Select Previous

Find Referting Yiews

Zoom In Region
oo Cuk (2
Zoom To Fik

Previous Scroll/Zoom
Mexk ScrollfZoom

Yiew Properties. .. h|

The properties of the view are displayed. Some of them are a duplication
of the View Control toolbar.

Element Properties
F arnily: System Family: Structural Plan V
Type: Structural Plan V Edit # Hew... l

Type Parameters: Contral all elements of thiz type

Parameter Walue | Rad
allout Tag Callout Head w 1/8" Corner Radius
Reference Label =
Views Direction Donn ™

|nztance Parameters - Contral gelected or to-be-created instance

Parameter YWalue -

Graphics ) H
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m  The second way to access view properties is to select a floor plan in
the Project browser, right-click and select Properties. This is the same
as right-clicking in the view window.

The shortcut menu also has an option of duplicating a view. This makes
a copy of the view. You can then add annotations and display
configurations independent of any other view.

Create Wiew Template From View. ..

Duplicate Yiew ¥ Duplicate
Duplicate with Detailing
! i Y Duplicate as a Dn.apenu:lent
Duplicating Types:

Duplicate: Creates a copy of the view with only the building elements
included. Building model objects change in all views automatically, but
view-specific changes made to the new view are not reflected in the
original view.

Duplicate with Detailing: Creates a copy of the view and includes
view-specific elements (such as tags). Any new annotation and specific
objects in the new view are not reflected in the original view.

Duplicating as a Dependent: Creates a copy of the view and links it to
the original view. Changes made to the original view are also made in
the dependent view and vice-versa. Use dependent views when the
building model is so large that you need to split the building up on
separate sheet, with views that are all at the same scale.
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& & & Practice - Introduction to Revit Structure

In this practice you will open an RVT file from the class directory and
explore the tools used to navigate a Revit Structure project. This practice
is designed for you to explore the functionality of the Project Browser and
the command interface.

¥4 Revit Structure 2008 - [Syracuse Suites.rvi - Structural Plan: 1 FIRST FLOOR] [9[=1%]
[ Fle Edt View Modeling Orafting Ste Tools Settings Window estensionsdrevit Help NEE]
DeEE&E i) o D 3| | &2 HEQALE@@D k
U Plane % & & [ [H | & Demoish | “Ealgn 3ESpit s Tim S| ofet | | f || B Y| E || 3 TrackChanges
L
) Press + Diag [ ]
Basics ] ~
view (=@ Views [al] |~
Architectural 5 Structural Pl
Drafting 00 GRC ?
0.0
Mod
[ Moy 1FIRS T ©
& Dimension 2 SECD I - = - o
4 Spot Dimension 3THIRI = = = = -
4FOUF
T Text = o = = =
SFIFTE o Y B - - HEEE = i O
{9 arid B SIXTH
7 SEVE,
BEIGH = o = = 5 = O
7 Ref Flane IMINTI o £SY - = = -
(3 scope Box 10 TEN! A ':_ : : i : i :
3> Keynote » PZ Eb\i - - = - -
& Tag» 13 PEN R = = o ©
B Tag Al Nok Tag 14 ROC - =y - = iy
155K A L N
1S
> Span Direction e o v Yiam = = = i
- Area Reinforcer View 1 - B G = e i o o
" Path Reirforcer a0} = - = = - -
- Elevations (| . oo e B W - g
I BeamSystem T Elovatic il
= = = = = = ©
¥ symbal Elevatic - o = - =
Elevatic| - | - [ -
= Sections [Ex = =
LaTITU =l —=
More Tocls » TYPICE —— B
Rendering Legends
ot =B Schedules/
Faalting Sch
Massing Pier Sched. O o 800 05 O?) ©0 0o o o
Madeling nen e [ v
Construction < > ya'=1-0" O & 0 3 B9 &g >
Click to select, TAB For altemates, CTRL adds, SHIFT unselects. F

Task 1 - Navigate Revit Structure

1. Open the project file Syracuse Suites.rvt, found in your class
directory. The project opens to the 1 FIRST FLOOR framing plan.

2. If the Project Browser is not displayed, click 3= in the Standard
toolbar.

Syracuse Suites.rvt - Project bro... D
=@y Wiews [all] ~
= Structural Plans

00 GROUMD FLOOR

00 T.OFOOTIMG

1 FIRST FLODR

2 5ECOMD FLOOR

A THIRD FLOOR

4 FOURTH FLOOR

R FIFTH FI NNR o’
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In the Project Browser, double-click on the 00 GROUND FLOOR
structural plan. It opens to a plan showing footings and foundation
walls.

In the View Control toolbar, locate the Model Graphics Style icon and
change the model graphics to Hidden Line.

G Wireframe
|@ Hidden Line "
Shading k
] Shading with Edges
> | ysr=10" O)@[0 B & W[

In the Project Browser, double-click on the 00 T.O. FOOTING
structural plan. Notice that the foundation walls are in-filled with the
appropriate concrete hatch. The strip footings and spread footings also
show as continuous lines because there is no slab to obscure them.

Type ZE. This zooms the extents of the view. (ZA zooms all). Find the
section marker that extends vertically along the model.
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7. Double-click on the bubble. This opens the LATITUDINAL
SECTION.

8. In the Project Browser, navigate to the Sections (Building Section)
category and notice that LATITUDINAL SECTION is bold. You can

navigate Revit by either double-clicking on the item in the Project
Browser, or by using the graphical annotation elements in the model.

9. Zoom in on the area where the callout has been placed.

10. Double-click on the bubble. This opens the TYPICAL EDGE
DETAIL.

11. Select the reinforcing. It is not just donuts and thick polylines.

12. Click (Element Properties) in the Options Bar. Remember that
when an item is selected, the Options Bar changes to aid you in the
design of that specific element.
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16.

17.

18.

19.

20.

The Basics of Revit Structure

Scroll down to the Instance Parameters of the area reinforcing. The
choices made here will drive the model. When it comes time to label
the sections and details, these values become annotations. If these
values change, they only need to be changed in one place. The new
values are then propagated to all the views. Any change made here is
only applied to the element that is selected. In this case, only the first
floor area reinforcement changes.

Instance Parameters - Control selected or to-be-created instance

Parameter | Walue | L
Construction A
Layout Rule [Maxirmurn Spacing |
Structural 7
Layers ]
Taop Majar Direction
Top Major Bar Type *4
Top Major Hook, Type MNone
Top Major Hook Qrientation Dowen
Top Major Spacing 1o
Tap Minar Direction
Top Minor Bar Type *4
Top Minor Hook, Type Mone
Top Minar Hook Crientation Down i

. Edit £ Mew...
Click I

I to access the Type Parameters. Any change
made to these parameters changes all area reinforcing in the entire
model. In this case, the area reinforcing is changed for all floors.

Clle Cancel

Press <Esc> twice to clear the selection.

Select one of the bolted connections. This is a detail component.
Look in the Options Bar. It has loaded the options specific to this item.
Press <Esc> to clear the selection.

Double-click on the first floor datum mark. This up the 01 FIRST
FLOOR structural plan.

___1FIRST FLOOR
15-0" N

|Gut|:| the Floor plan that corresponds o this Ievel|
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21. Expand the Window pull-down menu. There is a growing list of
opened windows. This can quickly become a management issue once
the model starts growing in size. You can select Close Hidden
Windows so that only the current window remains open.

Wifind extensionsdrevit  Help
Pl hin o
Cascade Wi
Tile: WT

Arrange Ioons
Close Hidden wWindows I

Toolbar |} 4

Design Bars...
v Status Bar
W Project Browser

1 Syracuse Suites.rvk - Skruckural Plan: 1 FIRST FLOOR
2 Syracuse Suites.rvk - Struckural Plan: 00 GROUMD FLOOR, |

3 Syracuse Suites.rvk - Struckural Plan: 00 T.0,FOOTIMNG
4 Syracuse Suites,rvk - Section: LATITUDIMAL SECTION
5 Svracuse Suites.rvt - Section: TYPICAL EDGE DETAIL

. b . .
22. Click o in the View toolbar. Type WT. You now have two
visible windows. This view configuration is useful when placing items
in a model.

23. Click in the 3D view.

24. Press and hold <Shift> and then press and hold the wheel button on
your mouse. Move the mouse to dynamically view the 3D model.

25. Click (Close) to exit the 3D view (this also works when many
views are open).

[ Syracuse Suites.rvt - 3D View: {30} E]@

.

ye'=10" B W) B E S Y[ >
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26. Select File>Close to exit the project. Do not save changes.

File Edit Wiew Modeling Drafting Site

Mew 3
Qpern. .. Chrl+0
| Close

Save 1} Chrl+5

Task 2 - Create a Project

1.

2.

6.

7.

8.

Click B (New) and then ™ (Save).

Browse to your class directory.
Click (New Folder). Label the new folder with your name.

In the lower left corner click .

In the File Save Options dialog box, set the Maximum number of
backup(s) to 1.

-,

File Save Options

1| marimumn number of backuplz]

Presiew

I zing: Active view/sheet v

[] Generate graphics if wiew/sheet iz not up-to-date,

Thiz may take a moment.

[ OF. l [ Cancel

Click ke 0K ]

Name the file Class Model.

Click S J.
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Self Check:
Introduction to Revit Structure

1. What is the name of the toolbar on the left side of Revit Structure that
contains the design tabs?

2. What is the name of the dialog box that enables you to access the
project and its views?

3. What is the name of the toolbar that changes according to the current
command?

4. Can you change how Revit controls the display of a view? How?

5. When a component is brought into a Revit model, what is this
dynamic component called?

6. Can you open views by double-clicking on a datum or section?
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Section 2:
Setting Up Levels and Working with
Views

In this section you will learn how to:
m Create and use levels

m Create elevations

m Create a section view

m Create callouts
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Creating and Using Levels

One of the greatest benefits to using Revit is the ability to control datum
elevations in real-time by using levels. Having this functionality in a single
model without the need for external referencing systems is also
advantageous. From a simple tool shed to a skyscraper, Revit is designed
to manage an entire project, not just parts of a building. By adding and
managing all of the building’s levels in a single file, Revit increases
efficiency in the typical workflow of a project. More time can be spent
designing and less time spent managing files and folders.

13TH FLOOR

194'- 0"

T2TH FLOGR

180-0"

TITHFLOGR

1645 - 0"

10TH FLOOR

180°- 0"

To Create a Level

1. Create a new model in Revit Structure.

2. Double-click on the South Elevation under the Building Elevations
category. Two elevations are present. This is typical of a default Revit
template. Your company might have set up a different project

template.

Click % tevel in the Basics tab in the Design Bar.

4. Click H (Pick) in the Options Bar.

5. Type 12 in the Offset field in the Options Bar.

ﬂlﬁ Make Plan Yiew | Plan View Types Offset: | 12 0
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Move your cursor over the Level 2 elevation line. A blue alignment
line appears. If you move your cursor to either side, the alignment line
moves with it. When you see the alignment line appear above Level 2,
select it. Level 3 appears.

Level 2
e ———- L

[Levels : Level : Level 2 : Reference |

Notice a new floor plan has been created for this level. Click

[y Madify and select Level 3.

Level 3

=

\‘ 200"

& &

The following items that appear enable you to do the following:

The Checkmark icon that appears above the bubble is a toggle that
controls whether the bubble is shown at that end of the level.

38 The 3D icon controls whether any movement or adjustment is
pushed down to other elevations. If you select this icon, it displays as
2D. This is highly recommended in elevation, as it has a negative
effect on other views.

i The Padlock icon controls whether the level datum is positioned
next to other datums. If the lock is on, you should see the blue
alignment line. If the datum is moved, all datums move. This helps
maintain conventional drafting standards. If the lock is shown
unlocked, the datum moves independently of the other levels.

¥ The Blue circle icon at the base of the datum enables you to drag
the datum to a new location.
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®  The blue dimension that appears between the levels can be edited. This

is called a temporary dimension. Remember that any blue item can be
modified.

12'- 0"
)

m = The Dimension icon makes the temporary dimension permanent. If
this occurs, you can still modify the increment by selecting the level.
The permanent dimension temporarily turns blue enabling you to edit
the value.

®  Additionally, the actual datum elevation can be selected and modified.
Note that doing do affects the entire model. Be careful if you have to
change the distance of an elevation. If it is late in the project,
non-parametric drafting items might exist. Changes might leave these
items in undesirable locations. Be sure to do a review of the project to
ensure that all is as required.

Level 3
PO! _ OH

Edit: Parameter

m “ The Add Elbow icon enables you to add a jog to the level line. In
tight spaces, this becomes crucial.

8. Select the 12°-0” dimension and change it to 10’-0” (You can just type
10). The level and anything associated with that level moves.
9. Rename Level 3 as Roof.
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10. A message appears, asking if you want to rename the corresponding

views. Click &2

i ]

Revit

H_?/ Would wou like to rename corresponding viewsy?

£ fes | [ Mo ]

The Level 3 view under Structural Plans located in the Project Browser
has also been renamed as Roof.

11. Select the Level 1 level line.

12. Click [+ Cory and select a point anywhere along the Level 1 line.
Move your cursor straight down.

13. Select the Constrain and Copy options in the Options Bar. Clear the
Multiple option.

Zaonskrain Copy [ |Mulkiple

14. Type 10°-0” at the cursor.

0 -0

15. Once the level is copied, rename it as T.O. footing.

16. No additional floor plans have been added to the Project Browser. This
is because you only copied a level. You did not create it using the
conventional Level command. Therefore, you need to create a floor
plan based on the new level.

17. Select the View tab in the Design Bar. Click L2} Floor Plan...
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18. Select the T.O. Footing level in the New Plan dialog box.

i; -\
Mew Plan
Family;
Type: Structural Plan [v]

Select one or more levels For which vou want to
creake new

Flaar Plan wigws
T.3, Foating

Do not duplicate existing views

[ (8] 4 ] [ Cancel ]

19. Click . A new floor plan now appears in the Project

Browser
20. Close the project without saving.
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Creating Elevations

Two kinds of elevations can be created in Revit: Building elevations and
Framing elevations. Each one is similar, but serve a different purpose. A
building elevation can be placed freely, whereas a framing elevation
requires you to select a specific framing bay.

To Create Building Elevations

1.

2.
3.
4

Open the file Bracing.rvt.
Select Level 1 in the Project Browser.

Click & Elevation in the View tab in the Design Bar.
Select a location west of the building to place the elevation. The arrow
points toward the building.

° 9 o

o
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5. A building elevation now appears in the Project browser. Right-click
on the new building elevation and select Rename... Rename it as
West Elevation.

bracing.r¥t - Project browser =
=0 Wiews [all]
= Structural Plans
Bazement
Level 1
Level 1 - Analwtical
Level 2
Level 2 - Analwtical
Level 3
Level 4
Level B
Level B
Level 7
Level 3
Level 3
Level 10
T.0. Foating
=l 3D Views

30 Yiew 1
Wiew 1 - Analytica
{300

= Elevations [Building Elevatiun]
et Elevation

= Elevations [Intenior Elevation)

6. Select the section you just added in the Level 1 floor plan. The section
consists of two different parts. One is the bubble. The bubble holds the
sheet information when the view is added to a sheet.

@ > (-

The second is the target. The target holds the physical properties of the
view that it is calling out. The elevation markers are not just symbols.
They hold the information for the corresponding view. If an elevation
marker is deleted so is the view to which it was pointing. Additionally, if
the target is moved, it must be selected using a window. Both items must
move together or unexpected results occur.
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7. Press <Esc>. This time, only select the bubble. The familiar blue
checkmarks appear. If you turn on the other three targets, you create
three additional views.

8. Clear the West Elevation target.

a

a

9. A Warning dialog box opens indicating that you are deleting a view.

Click [_cencel |

L S

Revit

L] E YWiew Wesk Elewvation will be deleted.
[ ]

[ Ok H Cancel ]

10. If you accidentally delete the view, click _ (Undo).

11. Select the bubble again. The Rotate @ icon appears. Use it to rotate
the position in which the view is being taken from.

Be careful when using this functionality. This determines the exact
rotational value of the elevation. If this is not accurately perpendicular to
the structure, the view is off. If an elevation on an angled or radial surface

is required, click 4P Elevation and hover your cursor over the

side of the building on which you want the elevation. It automatically
positions itself perpendicular to the geometry of the building.
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12. Press <Esc>.
13. Select the target. Notice the blue line with the blue grips on the end. A

14.
15.
16.

17.

dotted line forms a box around a portion of the model. These are your

view extents, which indicate exactly where the perimeter and depth of
your elevation are going to land. The resulting elevation is cropped at

these extents.

L1
© o O
Q]
Al ____(3:
— —&
D &
{
-- -G
wra ! , ___@
. A O

&

Select the blue grip () at the top of the line.

Move it down closer to the area on the west side of the building.

A Drag icon («») appears in the middle of the line to indicate the view
depth. By default, this lands directly on a framing member. It
determines the depth to which the elevation clipped. You can adjust it
as needed. Press <Esc>.

Double-click on West Elevation in the Project Browser or double-click
directly on the elevation target in the floor plan to open that view.
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18. In this elevation view, the default detail level is Coarse. At the bottom
of the view, change the detail level to Fine B

O Coarse
E medium |
E Fine

e =1-0" (O 3 2w § <]

19. Notice a line at the perimeter of the view. This is called a crop region.
The rectangle directly relates to the grips at the end of the elevation
target in the plan view. By moving the crop region in elevation, you
are moving the extents in plan.

20. Type WT to tile the elevation and the plan.

21. In elevation, select the crop region.

22. Click in the plan view. The elevation and elevation boundary lines are
selected. Remember that changes in one view have a direct effect on
many other views.

@ bracing.rvt - Structural Plan: Level 1 [Z]@ @
~

Ll

-

O

&

ye'=1-0" OEE2E M 2 Q< _)_' ye'=1-0" BE2E B @ Q<

23. Maximize the west elevation (.g.).
24. Define the crop region using the View Control toolbar. You can define
it using the following tools:

m B (Do not crop): Turns off cropping. If you select an elevation
marker in plan, you do not see the blue grips and the extent arrows.
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m BB (Hide/Show Crop Region): This retains the cropping but
removes the box.

25. Click ¥ (Show Crop Region) to show the crop region.
26. Right-click anywhere in the view and select View Properties...

Zancel
Select Previous
Find Referring Yiews

Zoorm In Region
Zoom Dok (2
Zoorm To Fit

Previous PanjZoorm

L View Properties. .. |J

27. Additional Instance Parameters pertaining to the extents of the view
appear in the View Properties dialog box. Crop View and Crop
Region Visible are both controlled by the icons in the View Control
toolbar.

28. The Annotation Crop enables the designer to retain text and symbols
outside of the area that shows the lines of the building. Toggle this

parameter on and click lLJ.

Instance Parameters - Control selecked or bo-be-created instance

Parameter | Yalue |
Defaulk Yiew Template Struckural Framing Elewvation
Extents x
Crop Yiew
Crop Region Visible
annokation Crop ]
Far Clipping Clip without line N
Far Clip Offset 45' 099/123"
Scope Box MNone
Associabed Dakum Mone
Phasing &
Phase Filter Shows &l
Phase Mew Conskruckion

v.
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29. Select the crop region. There is an additional region. Only annotative
items appear in the area between the annotative region and the crop

region.

S A __ __

| L4

' @ ®

|

| | | |

| i j |

| P I A |
| | v :

| 1 1

! | | |

e— e —  ——— R -

| I |

|

| | |

30. Right-click and select View Properties again.

31. Clickl— Cliowithoutline  Ito open the Far Clipping dialog

box.

32. Select the No Clip option.

Far Clipping

-,

X

%
a

Mo clip

[ clip without: line

[ clip with line

Cancel

| |

33. Click .
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34. Click lLJ again. The elevation now looks at the entire

structure.

ko

ko

-+«

-

-

o

-

€«

]

-

- R

To Create Framing Elevations

A framing elevation is set up to capture an elevation of a single area in a
building. The most common use for a framing elevation is to generate
bracing elevations and schematics. The output is the same as a building
elevation. Both are views generated from a plan and both have the same

properties.

1. Select Level 1 under Structural Plans in the Project Browser.
2. Zoom the area along column line 6 between column lines 2 and 3.

W 2H2E

Tt

W12H26
s

W1 2526
WY 2K 26
WW12X 26

WY 225

WY1 2K 26

WY 2K 26

L1 226 |

WW12K26

@ VI 2326
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Click < Framing Elevation in the View tab in the Design Bar.
Hover your cursor over column line 6 between 2 and 3. An elevation

appears.
Once the elevation marker appears, select the line (you can adjust it
after placement if needed).

LELW%MEJ%@
& O

|
Select the target. The extents focus only on the bracing bay.
A new interior elevation appears in the Project Browser. Right-click
on it and rename it as Bracing Bay A.
Double-click on Bracing Bay A to open it.

= Elevations [Building Elewvation)
Elevation1 - b
West Elevation

= Elevations [Internior Elevation]

Legends
B Schedules/Quantities

=R Sheets [al]

The crop region is too tall in the default view. Select it and stretch it
down to a reasonable area. The grid bubbles move with it, keeping
them visible.

10. Change the detail level to B (Fine).

O Coarse
1 Medium

Eee |
O 8§ [«

P P
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11. Drag (= ») the crop region to the left to show both bays.

_ Lewel3
T

-
Bazement
—-—- | H | e
+ : Lewel| 2 _ _ T, Footiae
A N =T

12. The framing elevation has been created. Remember that you can drag
the elevation datum lines out of the way for a more organized view.
Also remember to switch them to 2D, so that you do not affect the
other elevations.

§ AN

A

N
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Creating Sections

Creating sections is almost identical to creating an elevation. The same
concept of creating a new view still applies. Sections are controlled by the
crop region, as well as depth clipping. A section is simply an elevation
taken through the middle of a building.

To Create a Section
1. Open the first floor plan.

2. Click -2 Sediion in the View tab in the Design Bar.
3. Select a point to the right of column line 1 and above column line 8.

Wy 2

W12 26

4. Select a second point parallel with column line 1 and below column

line 6.
O

4
‘erkical -
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5. The extents of the section are probably outside a reasonable range.
Select the drag (« ») icon to the right of the view range window and
drag it back to between column lines 1 and 2.

6. With the section selected, you see the following blue icons:

m  ** The Cycle icon enables you to toggle through the head, tail, or
blank options. The cycle icon appears on both sides of the section line.

m = The Flip arrow changes the direction of the section.

m & The Break icon enables you to break section lines to avoid clutter
and multiple annotation lines in the model. Once the Break icon is
selected, you can slide the section lines to clear the building using the
newly formed grips.

7. Click the € (Break) icon. This joins the lines back together.
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8. With the section selected, click |l S=gment | in the Options Bar.

9. Your cursor turns into the 'ﬁ symbol. Select the section line
anywhere along its length. The segment of the section now follows the
movement of your cursor.

12526

10. Exit the command. If the line was split, you can drag the split section
and realign it.

11. A new building section appears in the Project Browser. Rename it as
Col A Section.

= Elevations [Intenior Elevation]
Bracing Bay &

= Sectionz [Building Section]
Col A Section

Legends
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12. Double-click on Col A Section to open it.

O

S ommesmmess RSN ARSNGB 4

13. Change the detail level to B (Fine).

14. Zoom in on any area. The 1/8” line weight seems heavy.
15. Click = (Thin Lines).

16. Close the section.
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Creating Callouts

Another way to generate a view is to create a callout. This command clips
a region, copies it to a new view, and increases the scale by a factor of 2.
Revit Architecture uses this feature predominantly for plan work, while
Revit Structure uses it for sections and elevations.

To Create a Callout

1. Open the Bracing Bay A elevation.

2. Click 1 Calleut in the View tab in the Design Bar.
3. Draw a window around a single bracing occurrence, as shown below.

N\
X

Level 3
20'-0"

1 b
| |

[ —
VR | 76 Y
4. Place the callout bubble in an appropriate location. Notice the blue
grips. This indicates that you can control the size and positioning of

the bubble after placement.
5. Select the Callout of Brace Bay A clevation in the Project Browser.

Level 2
10'- 0"
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6. Select the crop region and adjust it so that only the pertinent framing
displays. You can also drag the elevation and grid lines out of the way.
When you select them, the default changes to 2D.

Level 2
’]0' = DII

Callouts and sections contain text and dimensions that are unique to these
views only, while the physical geometry is shared throughout the model.
Any modification to the actual model requires an investigation of these
views to determine if the text still applies, or if the text is still appended to
the model.
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& & & Practice - Creating Levels, Sections, and Callouts

In this practice you will add levels to your model. Levels can be linked
from a Revit architectural model, or they can be added one by one in the
structural model. Care should be taken either way in regards to that
level’s actual height. Copying the architectural levels would put you at a
finish floor system rather than a top of steel elevation.

Task 1 - Create Levels
1. Open the file Syracuse Suites - Structural-01.rvt.

Projects

bracing

2. Activate the South Elevation.

3. Zoom in on the 1st Floor elevation. This has been brought in from the
architectural model.

4. Click "% tevel in the Basics tab in the Design Bar.

5. Click (Element Properties) in the Options Bar.

Edit / New... |

6. Click I
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7.

10.

1.

12.

13.

14.

15.

16.

Toggle on the Symbol at End 1 Default option.

Click ILJ twice.
Click M (Pick) in the Options Bar. Type 6” for the Offset.

f m Make Plan VYiew | Plan Yiew Types Offsek: | 0 8"

Select the architectural 1* floor level. Your structural level is the top
of steel.

Select the blue alignment line once it appears below the level.

1STFLOOR _[Z
< 155=D

Rename the new level as 1ST FLOOR.

Repeat the process for all of the floors. You can skip the parapet level.
Do not forget the 00 GROUND FLOOR and the T.O. FOOTING
levels. These levels do not require an offset.

Select the 00 GROUND FLOOR plan.

Right-click on one of the foundation walls and select Select All
Instances.

Click (Element Properties).
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17. Change the Base Constraint to T.O. FOOTING and the Top
Constraint to Up To level: 00 GROUND FLOOR.

Instance Parameters - Conkral selected or to-be-created instance

Pararneker

| Yalue -~

Constrainkts
Location Line
Base Constraint
Base Offset

Top Conskraink

Top Offset

Room Bounding

Struckural
Rebar Cover - Exterior Face
ek e e Tk E=-m

18. Click L& |

ol

wall Centerline
T, FOOTIMG
l:ll l:lll

[Up ko level: 00 GROUND FLOOR — »]

oo

o]

Exterior - #3 to #5 <0'-1 1)2"=

T N R | P G A S R TP

19. Right-click on a column and select Select All Instances.

Cancel

Change wall's orientation

Select Joined Elements

Hide in wigw r
Cverride Graphics in Wiew  »

Creake Similar

Select Previous

Select All Instances

Delete

20. Click (Element Properties).

21. Set the Base Constraint to 00 GROUND FLOOR and the Top

Constraint to Roof.

22 Click b2 |

23. Activate to the South Elevation.
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24. Delete the existing Level 1 and Level 2. You have replaced them with
new levels.

Revit Structure 2009

Warning - can be ignored

Wiew Level 1 will be deleted,
Wiew Level 1 - Analytical will be deleted,

(]9 | [ Cancel ]

25. Save the model.

Task 2 - Create Sections
1. Select the 00 GROUND FLOOR in the Project Browser.

2. Click -2 Sedion in the Basics tab in the Design Bar.

3. Place a horizontal section through the middle of the building from left
to right.

4. Select the section and break (%) it in the middle.
5. Select the blue grips () and drag the lines to an appropriate position.

6. On the right side of the section, select the Cycle icon (*¥) to turn the
right grid bubble on.

7. Right-click on the new section in the Project Browser and name it
Longitudinal Section.
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8. Add another section from top to bottom through the middle of the
building.

9. Break the line (*v).

10. Drag the grips () to an appropriate position.

11. Cycle (£*) through the bottom tail until you see the target.

12. Rename the section as Latitudinal Section.

13. Open the Longitudinal Section.

14. Turn the detail level to B (Fine).

15. Select the crop region, and stretch it up so all of the levels are visible.
16. Stretch it to the left and right, as needed.

17. Type VG to open the Visibility Graphics dialog box.

18. Select the Revit Links tab. Clear the Syracuse Suites Architectural
item.

19. Click L% |
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20. Stretch the grid bubbles to the top of the view by selecting them and
moving the blue grip.

21. Open the Latitudinal Section. You can double-click it on the section
marker or in the Project Browser.

22. Repeat the previous steps to clean up the view.

23. Click & Callout in the View tab in the Design Bar.

24. Draw a window around the lower left end of the foundation wall. This
is the defining window for a callout. After the callout is placed, several
blue grips appear. This enables you to stretch and manipulate the
callout window.
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25. Rename the callout as Typical foundation Detail.

26. Save the model.
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Self Check:
Setting up Levels and Working with
Views

1. Levels can be created in a plan view. True or False?

2. Ifan elevation symbol is deleted from the plan, what happens to the
elevation view it corresponds to?

3. How do you break a section line after you have placed it in the model?

4. How do you create a framing elevation?
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