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Introduction

This student workbook contains exercises that clarify in a practical way the concepts explained in the Building Information Modeling with Revit® Architecture
Lecture Notes by Simon Greenwold.

The exercises cover the basic principles of the Revit Architecture technology and the building information modeling (BIM) approach. For more training information,
see the official Revit Architecture training manuals and the tutorials available from the Help menu. This workbook explains the different functionalities through
various exercises, but the emphasis is on the workflow rather than on the tools themselves.

Because this workbook is a companion to the lecture notes, it is organized roughly to correspond to the organization of that document. The difficulty of the
exercises increases as you proceed through the units, so it is recommended that you do them in sequence. However, each exercise has a corresponding starting
point Revit Architecture file and can be completed independently. Files representing the ending point of each exercise have also been provided in the Completed
folder along with the rest of the data sets and can be used to check your work. Because each exercise can stand alone, you can work through them in any manner
you see fit. The following table organizes the units to give you an idea where you might find information particular to a given operational task.

Interoperability Design Model Visualization Documentation
Unit 5: Using Revit with | Unit 6: Design Unit 1: Walls, doors, Unit 1: Navigation, Unit 5: Views
3ds Max Constraints windows Working with Views,
Camera
Unit 9: Im%orting Unit 7: Groups Unit 2: Object Unit 5: Shade/Shadow Unit 5: Linework
SketchUp™ files Properties Control
Unit 12: Importing and Unit 9: Massing Unit 3: More Walls, Unit 5: Solar Studies: Unit 7: View Templates
exporting DWG™ Doors, Windows Creating Sheets
Format Files

Importing Revit
Architecture Files

Unit 17: External Unit 9: SketchUp Link Unit 6: Extruded (with Unit 11: Family Materials | Unit 7: Graphic
Databases Curve) Roofs Overrides
Unit 12: Site Unit 8: More Roof Unit 18: Color Fills Unit 14: Drafting/
Tricks plus Gutters, Linework
Soffits
Unit 19: Phasing Unit 10: Family Unit 5: Using Revit with Unit 18: Schedules,
Components 3ds Max Legends, and Material
Takeoffs

Unit 20: Design Options Unit 11: Family
Constraints and
Advanced Parameters,
Nesting Families

Unit 16: Formulas in
Families
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The workbook is structured in a three-column format (see following image):

Student Workbook Autodesk

The first column contains an explanation of all
steps necessary to complete an exercise.

Add a Floor slab on the newly created Level

10, Open Floor Plan Level 2.

11. RMC on the Floar plan Lewel 2 in the Project
Browser and open the Properties window.
Change the Detail Lewel from Coarse to
Medium.

12, Change the Underlay field to Hone

The middle column contains the images that

clarify visually the tasks to accomplish.

| Vi J -
=T —
10
g il
Ceplary Model Npretd
1 Cenad Lo L] I
Siefe racrs) Shaet Eearne
A | |
s Mg, i E
okl Ex
ool G agphucs, Sy icken, Lrm
2 irachmerly -
e g i

ol sl

The third column contains notes on the features and tools
that are being used, as well as a few helpful tips.

Views hawve many different properties that filter the
information of the underlying data model and define
how it wiill be displayed.

We have prepared the following data for you:

« Workbook (this document).

« Workbook data sets (placed in a folder that contains all necessary files, families, and the template prepared for your use).

Before starting the exercises, change the following settings to simplify use of this workbook and provide faster access to the data sets.
These steps create a library using the Revit Architecture Option settings. A library is a shortcut that appears in any Revit Architecture dialog box that asks you to
browse for a file. This includes the Open and Save As commands as well as others.

Create a Library (Shortcut) to the

Workbook Files

1 Copy the provided Workbook Data
Sets folder onto your desktop.

Settings, Window Help
Praie%[nfarmatian. .

Proirrt PAarametars. ..

You can copy the data sets from the
provided CD or download to any
location you choose.
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2 Open Revit Architecture.

3 On the Settings menu, click Options.
4 Click the File Locations tab.

5 Click the Add Library button.

6 Click the New Library 1 name field.

Rename the newly created New
Library 1 to Workbook Data Sets.

7 Click in the blank Library Path field
next to it, and then click the Browse
icon at the far right of the row.

8 Browse to the path where you saved
the data sets. Click OK.

9 Click the Workbook Data Sets field,

and using the upper flash sign |ﬂ
move it up to the first row.

Student Workbook

Options

General | Graphics | File Locations | Speling | Fenderin

Drefault template file:

Lretault path for farmily templabe nles:

C:ADocuments and Settingshall Users\Application Data“Autodes

Libraries 4|+
Library Mame | Library Path 3 |

Imperial Library CriDocuments and Settings)all Userstapplication

Metric Library Ci\Documents and Settings)All UsershApplication

i m———— R

Imperial Detail Library D
Metric Detail Library D
Mew Library 1, ]

Me;tric Detail Library . C:II;DDCLIITIEHtS and Settinés'l;.ﬂll Users'l;.ﬂi:i:nlicatian
Workbook Data Sets |

| Browse for Folder

Seleck Library Path

O e &
{5 Systemn Yolumne Information
) kest

Libraries

Library Mame |
‘workbook Data Sets
Imperial Library
Metric Library

Library Path
lCRevit Workbook),
C:\Documents and Settingsiall UsershApplication
C:i\Docurnents and Settingsiall UserstApplication

FELIC LiDrary
Imperial Detail Library
Metric Detail Library
workbook Data Sets

s

LI
CADocume
C\Docurme

Autodesk
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Now each time you go to the File
@l menu to open or save, you see the

Open
o e Josom R folder in the Browse window on the
= Presiew left so you can access It qwckly.
o 5 s
Unit: 1 - Complete. vt Unit 1 - Start.rvt Unit: 2 - Complete. rvt
o
ey
Unit Z - Start.rvt Unit 3 - Complete.rvt Unit 3 - Start.rvt
et il B e e
Flemane: | V| [Lastviewed .
: RO Fis of pe: [ 4l Suppotted Files [t rfa” te] v [apen ][ Cancel

Note: Exercises for some lecture note units are not available here and in some cases have been grouped into a single exercise. The reason lies in the workflow
approach that does not meet specific feature training requirements. For more information, see the Autodesk Official Training Courseware and the help file.

We hope you enjoy learning the principles of Revit Architecture and the BIM approach.

Have fun!



Unit 1
Theory: CAD Versus BIM

Revit Architecture: Introduction, Interface, and Sketching

This unit has two exercises. The first is an introduction to the terminology of the Revit Architecture interface, and the second exercise creates a new project, using
a template.

Exercise 1A: Interface and Terminology

This first exercise is provided for anyone new to the Revit Architecture environment. This is not an exercise as much as an introduction to the locations and names
of the various Revit Architecture tools and functions that are used throughout the workbook.

Revit Architecture Environment

When you open Revit Architecture (16 Ravi Archilocture 2008 - Praview Bata - [Projectz - Floor Plan: Lawal 1] 9 51X
! . ! b Eit Von Moty (ritng Stz Dok Sotings Wedow bep - A
you see a window that looks like the | Deuma Bt || BQtE@@® »
image shown here. When working | mre @ P A CDBOG N R Omen B sk Tm o AE T 7|
through the workbook, you are asked (] | G0 [T] g,
to perform functions such as: o S 5 1
o [ Pt
5 Poer Lovel 2
« Using the menus. e o
Levell
E;:I. = EI&\':;?::‘.M
« Using the design bar tools to add b o X o
things to the project. s, Buws
More Took » 3 Sheets o]
& g Frda
. . L] # 8l Groon
« Using the toolbar tools to modify I I
things with Copy, Move, Align, and arerg
Split tools. e o
—E:E—( 2| aam O 0 M8 &« )v
) ) |Cich 1o select, TAB for akermates, CTRL adds, SHOFT ursclects, £
« Using the project browser to
change views or set views current.
Menu System ; i i c i . i - ilevel 1]
The men% Snytem is®like mogt [ Bl Edit Wew Modeling Drafting Site Tools Settings  window  Help
Microsoft™ Windows —compliant - =
software. Click the menu item to view bz & 2= W7 =HALEQ
a list. . .
JfPlane BE B I A8 (B & [H |4, Demalish | % Align =& Spit
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Many of the menu functions have
flyout functions as well.

Within the workbook, any menu flyouts
are noted with a “>” character.

Example:

On the File menu, click New >
Project.

This format indicates that you use the
File menu to select New and then
Project.

Toolbars

Again, as most Windows programs,
Revit Architecture includes a series of
tools on toolbars immediately below
the menu system. In Revit Architecture
these toolbars provide access to
common functions such as New,

Save, and Print as well as modify
functions such as Copy, Move, and
Trim.

Design Bar

The design bar is the area on the far
left of the Revit Architecture drawing
window. The design bar contains most
of the tools to add components such
as walls, doors, windows, desks,
chairs, and so forth as well as
schedules, tags, and section or
elevation marks.

Student Workbook

f& Revit Architecture 2008 - Preview Beta - [Project? - Floo
[5 Ele Edit Yiew Modeling Drafting Site Tools  Settings  Wwindoo

[Ew 2 Project...
Qpen. .. Chrl+0 Farmily. .. %
Close Titleblock. ..

Y T S S

f&l Revit Architecture 2008 - Preview Beta - [Project? - Floor Plan: Level 1]

[ File Edit ¥ew Modeling Drafting Site Tools Settings Window Help

DSEWS e[ | mQrEGQD
JF Plane H# (% (I A AR b O [H | 4% Demalish | & Align =& Split =fF Trim 5] Offset

C] Press + Drag D

TEd o WosEgae
At W T EAPDROD R A B ek = E= PO

S [ T i — e |
= i._, : ¥

Autodesk

10



Revit Architecture

The design bar has many tabs. Each
tab (Basics, View, Modeling, and
more) appears as a rectangle with the
title on it. Each tab contains its own
set of tools.

Change to a different tab by left-
clicking the tab.

Within the workbook, exercise steps
tell you which tab to find the tool on.

Example:

On the Basics design bar, click Door
and place two doors M_Single Flush
0864 x 2134 mm.

Options Bar

The options bar is where you adjust
properties of the objects as you are
drawing them. You can also use the
options bar to modify an object’s
properties after it is in the project.

The options bar can be confusing to
some new users. Appearing
immediately below the toolbar, it may
look like just another toolbar.

This image shows the options bar
while adding a wall.

Student Workbook

Lingar Dimension Style : Diagonal - 2| w | lE

Basics

View

Modelling
Drafting

[ Modify

= Dimension

=& Wiews [all]
= Floor Plans
Lewvel 1
Lewvel 2
Site
= Ceiling Planz

}'q; Spok Dimension

T Texk

Basics |

[,\g Madify
i wal
@ Doar

Window k
’
More Toos =

Wiew

Modelling

Drafting

Lewvel 1
Lewvel 2
=1 Elewationz [Buil

M_Single-Flugh : 0915 » 21 3dmm d

=iy

A Pere % W AFD DG E L || Demdish

=0 Wiews [all] ”

= Floor Plans
Level 1
Level 2
Site

= Ceiling Plans
Level 1
Level 2

= Elewations [Build
East
Marth

Y Mign S Spit SE Tim 5] Offsst

Basicwall : Generic - 200mm

v WM @ Height: | Unconn|+ | B000.0 | | Loc Line: |wall Centeriin[v| | [7] Chain FE ﬂ j Dffset:| 0.0

T Basis i f 7%
% Modify =& Views [all] 9]
W g P

Autodesk
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The contents of the options bar are Plne B (S A F R E Q@ M| & Denolsh | slign 3 Splt i Tim 5] Ofset | @ ) B [ | B [ | [
fluid. What appears on the options bar

iS determined by the Command or tOOI |M_Sing\e-FIush 0915« 2134mm [V] [Create in place...] [¥] Tag on Placement ]EL [ Leader

H Basics
you are currently using. IS ety o o
@ wall 1=~ Floor Plans |
This image shows the options bar e e— Level 1
@ Door | Level 2

while adding a door.

As you are learning Revit Architecture,
pay attention to the options bar. It
provides a convenient location to
modify the common properties of the
tool you are currently using.

Revit Architecture Workflow

This section describes adding objects
using the design bar and the options

bar in sequence. = \ e
Haogordsl | | Tage. |
When you add an object to the project, T
. . = Vel s T
you pick an object to add from one of = Floor Pl
the design bar tabs (area 1). Before el
you click in the drawing window, you LB
set the variables in the options bar Lewal 1
(area 2). Then proceed to use the tool S Eliions B 3
in the drawing window (area 3). rd
This is a general rule, and as you o o <
become familiar with Revit — e
Architecture, you may find it easier to e e i :
add the objects directly into the Carmnaton | 14175 » i D0 MR e

drawing window, skipping the options Ok e phecn Do Fpece e i i et o)

bar and modifying the elements after.

As you are learning, at least look at

what variables are presented in the

options bar as you use the design bar

and the toolbar commands.

Status Bar oo end Ares H LT sheets (o] uuan[v

At the lower-left corner of the screen is N Goretueton. | Nel o | Lon O© 0 H E O
a portion of the window that is the
status bar. Again, as a new user you
may find it beneficial to watch what is
happening at this area of the window.

ICIick to enter veall start point,
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The status bar serves two purposes.

The first function is to alert you to what
you do next. This works while you are
adding objects such as a wall, as well
as when you are using the other tools
such as Copy, Trim, or Align.

The second function is to alert you to
what you are selecting. If you are not
in a command and you hover your
cursor over an object, the status bar
displays what that object is. If you
have several objects in the same
location, you can use the TAB key to
cycle through the objects at that
location.

Workspace View Bar

The Drawing View menu is also
located near the bottom-left side of the
screen just below the drawing area.
The Drawing View menu provides
access to some of the view's
properties such as intended plotting
scale, detail level, and the Hide/lsolate
Objects in Current View functions.

Project Browser

The project browser is located
between the design bar and the
drawing area.

B scheduless
[0 Sheets [all)

el -

<

Student Workbook
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1:100
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Autodesk
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The project browser is the navigation Flor Plan v| &
Conltr0| Of the prpject. EaCh Vlew Olf the Basics | Project? - Project browser [ B
project is listed in a tree organization. [ Modiy =@ Views (3] -
You access these views by double- & wal
clicking the view name. [ oo Level2 [y

f window ”Site
Below the views are listed the families  |g, component B foing Plars
(building component definitions) that (K Room Level 2
are currently loaded into the project for |+ roof » Elevations [Building Elev

t Legends 3

yOU O use. @Floor B 5chedules/Quantiies |

Q9 Grid [ Sheets [al])

I\\« e 1= ﬂﬁ F amilies

+- Annotation Symbolz

Exercise 1B: Starting a New Project
In this unit you start a new project using a template.

Templates are prepared drawing files that contain data according to office or project standards, helping to ensure that all team members working on the same
project are using the same objects and standards. You can create these templates on your own, according to your office or project requirements.

Create a New Project from the
Provided Template

In this exercise you add walls, doors, Posanaiisennim e [sainwes [Hi

. Wfws BT OB Ok | Fsin ek T Toem P
windows, floor, and roof to create a 2] o (T .
simple building that you will work on in 3

units 2-5.

el

Exercise Start Exercise End

1 On the File menu, click New >
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Project.

2 Click the Browse button. Click the

Revit Workbook library shortcut icon.

3 Select Workbook Metric
Template.rte.

4 Click Open.

Click OK.

Student Workbook

Choose Template

New Project

Template file
O None

@ [C:\Documents and Seltings\AX Users\Applcati |

Create new

® Project

x| oo I ]

Look, in: | |9 Rievit Metic Workbook D atasets

) Completed Data
[CS)Extra RFA Files
Warkbucnk Metric Template,rte

£

O Project template

Autodesk

In the default folder are templates for
commercial and residential, as well as
other specialized templates you can
choose to start from. Each of these
templates has unique families, views,
and possibly sheets already loaded for
you to work with.

15
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A new project file is created

Add Exterior Walls

On the Basics design bar on the left of
your screen, click Wall.
On the options bar set:

e Type = Generic - 200 mm.
« Height = Unconnected 8000.
« Shape = Rectangle.

Student Workbook
I Ele Bt e ool Draftng Ste Jook et wedow Heb *
[R-3° 150 e EQrE@ee i
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[E] | EIrvens e [
Baskcs 1B et bir_ 3 ~
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3:: = -4 le\e:\: R
Lewvel 1
1 oo Lol
[ wrsow Sie
o Gl Flars
neorenk Lavel 1
[Edeeon Level 2
g Rond 5 Elevations [Buldng
e ey o ©
FF o St
T s o
L W i
LT el o B screduenburie
£ Demeercien O3 Sheets ol
5 g8 Fandar
L8 St s :ﬂl s
Vi
el A
naftig 0]
Fenderng -
s ¢ ¥ e O 0 M ¥

ek e select, Tk Fox lteeristns, CTHL ackhs, SHFT urnsbects. [

In this section you add four exterior walls and two interior
walls.

e oo v H LH R U L

M |7 5@
Basics x|

[ Modify =8 Views (all
= Floor Plans
wall
? 3 | Level 1

8000.0 Loc Line: | ' all Centerlin V

Bazic Wall : Generic - 200mm

il

Autodesk

You can set the path to the default
template used for all projects on the
Settings menu: Options > File
Locations > Default Template file. This
determines which template is used
when you click the New Project button
on the toolbar.

After you select the Wall tool, the
options bar displays the different
options for drawing the wall segments.

Zla || et oo [ Or

Select the rectangular shape to draw
the external walls, and then switch to

the linear tool to draw the interior walls.

16



Revit Architecture Student Workbook Autodesk

6 To draw the four exterior walls, left- o
click at a point within the four elevation
markers in the drawing area. Holding
the mouse button, drag your cursor to 14000.0
the lower right and release the mouse
button.

4

o
%

The rectangle should be about 12 x 10
m but does not have to be exact at this .
point. O i

&
Draw the Interior Walls
7 Without exiting the Wall command, in
the OptiOnS bar Set: er\. gz m v 11-“-‘- ﬁ/ i‘_'j_ I_l_l I_l_l w LL‘L_J_] | | "\b LAciiidien ,:HIIHII —:"— -Jl_llll Ir [ YIRTS
+ Type = Interior Blockwork 100. Basic Wall : Interior - Blockwork 100 v gm@ Height: Uncnnnlv: 0.0 Lo Line: |
« Height = Unconnected 8000. ' r
e Shape = Line. :
« Clear the Chain check box. wall Centein v | | [Jchan [~ 0] ¢ | offser| 00 [JRa
8 Draw two interior walls, as shown in
the image.
Add Doors and Windows In this section you add doors and windows to the project. There are some door definitions in the

project. You use the Load function to
add more definitions.

17
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10

11

12

13

On the Basics design bar, click Door
and place two doors M_Single Flush
0864 x 2134 mm, as shown in the
image.

With the Door tool still active, on the
options bar, click Load.

In the Open dialog box:

o Click the Metric Library shortcut.

« Browse to the Doors folder.

o Selectthe M_Double Flush door
type.

e Click Open.

Change the door type on the options
bar to Double-Flush. Position an
1830 x 1981 door on the left wall, as
shown in the image.

Press ESC twice to exit the command.

Student Workbook Autodesk

As you add these two doors, press
SPACEBAR before you select a point
to flip the swing before the door is

1 placed.
o - Many other door types are installed
| | Creat lace...| |Load... ) ; .
b I == nees ] I = —J with the software but not available in

vt - Project b... X % the general template you started with.
Views (Al A W_hen you load fr_om library, you are
bringing in a family of doors and all its

types.

To end a command in Revit
Architecture, either press ESC two
times, or right-click and then click

18
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14

15

16

17

18

To change the swing direction of a
door:

o Select the door.
o Click the flip arrows that appear.

On the Basics design bar, click
Windows.

On the options bar, select M_Fixed
0915 x 1220 mm.

Position some windows on the exterior
walls, as shown in the image, by
clicking the exterior walls.

Right-click anywhere in the drawing
window. Click Cancel. Repeat this
again to exit the command.

In the next section you add a floor to
the project.

Sketch Mode Introduction

Before you start drawing the floor,
read this overview of Sketch mode.

A wall is a linear element and can be
defined by two points in the drawing
window. Doors and windows have
discrete geometry, and this geometry
is stored in the family definitions either
within the project or outside the project
as RFA files that you load as needed.

c)]
)]
i
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When you add floors you use Sketch mode to draw linework

that defines the edges of the floor slab.

The design bar changes to the Sketch design bar with tools to

help you draw the series of 2D sketch lines. When you end

Sketch mode, the linework you have drawn is converted to the

the building component and the design bar returns to its

normal state.

You use Sketch mode for many things in Revit Architecture.

When creating floors, roofs, railings, stairs, solids, and voids,
you use Sketch mode to establish the geometry of the building

component.

Autodesk

Cancel two times.

The horizontal arrows mirror the door
along the wall it is positioned on. Both
vertical and horizontal arrow symbols
appear in doors, windows, furniture
components, and in all families that can
be mirrored or reversed without
changing their geometry or function.

Windows and doors are tagged
automatically if Tag on Placement is
selected on the options bar. To avoid
automatic tagging, clear the option.

The tags that appear when placing the
components are set on the Settings
menu: Annotations > Loaded Tags.

Sketch mode lines have a few simple
rules:

« Sketch lines must not overlap.

e Sketch lines must usually form a
continous shape without breaks or
gaps in the linework.

« Sketch lines must not form T
intersections.

Each of the different building

19
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Tip

19

Some building components such as
floors and roofs cannot be stored with
predetermined geometry. For these
elements, you draw lines to establish
the base geometry. Revit Architecture
then uses these lines as the base
geometry to create the building
component.

When you pick a tool from the design
bar that depends on a series of sketch
lines, the tool starts Sketch mode.
While you are in Sketch mode, you
draw a series of 2D lines.

Tab to Select Chain of Walls or e
Lines —
To select all the exterior walls or a [
connected chain of lines in Revit

Architecture, you can use the “Hover-
TAB-click” method. This method ivalls : Basic Wal : G2
enables you to select the connected

)

Student Workbook Autodesk

components that you create with
Sketch mode varies slightly in its
requirements for its Sketch mode
linework.

(or chained) set of walls with one click  Hover cursor TAB (press the TAB key) then left-click
rather than clicking each wall
separately. to select all the connected walls or lines.

(note the tab key is just pressed and released, not held down like the shift and ctrl keys)

Add a Floor

On the Basics design bar, click Floor.

You are now in Sketch mode, and the
design bar has changed. The default
method for creating floors is by
selecting existing walls (Pick Walls).

Sketch

I} Madify

Dimension

[\ Lines

/7 Ref Plane

[< Pick wals

& Slope Arro

JR7 Set Work

Pick Walls

You can draw the desired shape of
your object (floor in this case) using the
Lines tool, but often it is much faster
and easier to accept the default
proposed mode.

The Pick Walls function automatically
recognizes the boundary of the
connected walls and generates a
closed loop of lines that represent the
shape of the floor.

20
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20 Hover-TAB-click to select all
connected walls at once:

« Place the cursor over the inside
edge of one of the exterior walls
(without clicking).

« Press TAB to highlight all four
walls.

« Left-click to select the highlighted
walls as the floor boundary. Make
sure you click the interior side of
the walls.

21 On the design bar, click Finish
Sketch to accept the floor sketch.

Student Workbook

Extend into wall [to core)

" E xtend into wall (to core)

AR Set Work Plane

% Floor Propertie:

@@ Finish Sketch

Autodesk

The side of the wall your cursor is on
when you select a wall determines
which side of the wall the sketch line is
placed on.

When you use Pick Walls to define
your sketch, Revit Architecture snaps
either to the exterior/interior faces of
the wall or to its structural core layer,
as set on the options bar.

When you click the mouse button, the
software reads the geometry into the
command and creates a magenta
sketch line at each wall.

You can reenter Sketch mode any time
after designing the component by
selecting the component and clicking
the Edit button on the options bar.

21
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Open a 3D view by clicking the 3D
view icon on the toolbar.

3D View Navigation

Rotate the model in the 3D view by
pressing SHIFT and the middle button
of the mouse at the same time, and
then move the mouse.

Alternatively, click the icon on the
View toolbar to open the Dynamic
View dialog box. Then select Spin
mode.

Model Graphic Style

Student Workbook

BQASE@@R || Hyvoe

"E Mlign =& Spit #fF T{Default 30 View

 ®QrE@ @

it =i Trim 5| Offset | 25 §¢
[Dynamically Modify View (F8))

You can use several different methods to change from Shade
mode to Wireframe to Hidden mode.

Autodesk

The cursor changes to the 3D rotate
cursor.

Drag mouse to change view via indicated mode

Scroll Zoom Spin
(Ctrl) (Shi

Wheel zooms. Without dialog use miden Butto

Examine | %
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26

Model graphic style by keyboard
shortcut:

Press the SD keys (in sequence) to
activate a shaded view.

Model graphic style by view
properties:

Right-click the view. Click View
Properties.

In the Properties dialog box, change
the Model Graphics Style to
Wireframe.

Model graphic style by Workspace
View toolbar:

Click the model graphics tool at the
bottom-left of the workspace. Click
Shaded with Edges.

Modify Position of Components
with Temporary Dimensions

Inztance Parameters - Contral selected or to-be-created instance

Student Workbook

1:100

B (cplly B B W

Parameter Value | ~
Graphics -4
Wiew Scale 1:100
Detail Lewel Tedium
Wisihility fiar aphics Overrides | Edit I
Model Graphics Style Wireframe |
Advanced Model Graphics ireframe n
iscipli Hidden Line
Discipline phdder | L\%
wireframe
€2 Hidden Line
) + Shading
| 4 chading with Edges

Autodesk

The other keyboard shortcuts for
graphic style are as follows:

e  WF = Wireframe.
e HL =Hidden Line.
e AG = Advanced Model Graphics.

You can customize keyboard shortcuts
by editing the keyboardshortcuts.txt file
in the program folder.

Like any wall or door, the view itself
has properties. The properties page of
a view controls many aspects of how
the model is represented.
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In the project browser, open Floor
Plans Level 1 again by double-
clicking Floor Plans: Level 1.

Select the left exterior wall. A
temporary dimension appears.

Drag the square middle grip to the
right exterior wall.

Click the dimension text.

Type 12000 to change the building
width to 12 meters.

Repeat to make the North-South
dimension 10000.

Select the interior wall. Use the
temporary dimensions to set the
interior vertical wall to 6000 from one
of the end walls.

Student Workbook

11700.0

G000.0

G000.0 T

T
=

Autodesk

The temporary dimension may not
have the witness lines in the location
you want. Drag the middle square grip
on a temporary dimension line to a new
location.

Revit Architecture uses real-world
units: you can set them to metric or
imperial. You can access the dialog
box for setting units by clicking Units on
the Settings menu..

Notice that you have just defined a new
position of the wall, but all other
components adjusted accordingly.

Temporary dimensions appear
whenever you select a component. Edit
these dimensions on the fly by clicking
the text and typing the desired value.

You can transform these dimensions
into permanent dimensions by clicking
the icon that appears below the
dimension line.
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33

Add walls and doors to create a few
more rooms, always using the image
as a guide.

The interior walls are:
e Interior - Blockwork 100.
e Unconnected, 8000 tall.

The doors are M_single flush: 0915 x
2134 mm.

Select the double-entrance door and
change its position by changing the
value of the lower temporary
dimension: Type 2000 in the
dimension text.

Add Ceilings

In the project browser, double-click
Ceiling Plans > Level 1.

Student Workbook
®
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Autodesk

By right-clicking a component, you can
use the Create Similar function, which
activates insertion mode for the desired
component. This command
automatically inserts an object of the
same type as the one selected.
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Add ceilings to the rooms:

« On the Modeling design bar, click
Ceiling.

« On the options bar set ceiling type:

Compound Ceiling: 600 x 600
mm grid.

« Click once inside each room to
automatically generate the
ceilings.

Selection Tip

Hold your cursor over the object, and
press TAB:

« Sometimes selecting objects that
are colinear with other objects can
be difficult.

« Hold your cursor over the edge of
a ceiling (which is also the same
location as a wall).

o Press TAB a couple times to cycle
through the objects that are at the
cursor location.

Add a Roof

You can create roofs by footprint or by
extrusion. This exercise walks you
through creating a roof by footprint. A
later unit illustrates roof by extrusion.

In the project browser, open Floor
Plans > Level 2.

Student Workbook

Walls : Basic Wall : Generi

Chain of walls or lines}

Autodesk

Although added with just a single click,
ceilings, like floors, are also sketch
based. The Autogenerate tool is
helpful, but if you need to change the
shape, you must select the ceiling and
click Edit on the options bar.

St

_Wv'
2IREY 1:100
: 600 w2 600mm grid

Room and Area
Structural
Caonstruckion

Ceilings : Compound Cailin

Anything that you select with a left
mouse-click is available as a tooltip and
at the lower-left corner of the window at
the status bar.
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36 On the Modeling design bar, click
Roof > By Footprint.

You are in Sketch mode. The default
Sketch mode is Pick Walls.

37 On the options bar in the Overhang
box, type 500, and make sure that
Defines Slope is selected.

38 Highlight any exterior wall. Press TAB
to highlight all four. Click to create the
roof footprint.

39 On the design bar, click Finish Roof.

Student Workbook

Sketch
|} Madify
A Dimension
I\M Lines

Z7 Ref Plane

lF Pick walls |

T

@ Slope Arrow
A5 Set Wark Plane
@ F.oof Properties
@|@ Finish Roof

& Quit Sketch

l Defines slope I| IDverhang: 500.0 || Extend to wall ¢

Autodesk

If the Pick Walls option is selected, the
roof boundary follows the wall's
position, and any further changes to the
wall location are automatically
propagated on the roof shape.

Pick Walls is equivalent to assigning a
constraint to maintain design intent or
structural sense.

When clicking, make sure your cursor
is positioned on the exterior side of the
wall or the overhang will be on the
wrong side.

Using TAB to select is a convenient
way to select chains of components
with a one-click operation. It is widely
used in Sketch mode.
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A dialog box asks if you want to attach
the highlighted walls to the roof. Click
Yes.

By clicking Yes, you are attaching the
walls to the roof and thus defining an
explicit relationship: if the roof
changes height, the attached walls
follow accordingly.

Open the 3D view by clicking the 3D
icon to see the roof.

Make Gable Ends and Adjust
Roof Slope

In this section you reenter Sketch
mode to modify the slope of the sketch
lines.

Go back to Floor Plan Level 2.

Select the roof.

On the options bar, click Edit.

Student Workbook

Revit
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o

:{) ‘Would you like to attach the highlighted walls to the roof?

You eliminate the slope from the east and west sketch lines to

create gable ends on these sides.

You change the slope of the north and south lines to a lower

pitch.

CoJN rane R |7 | et g7 (37 R 1B || YR Yemansn

Basic Roof : Generic - 400mm

V| [+] Press + Drag |
T

= Algn_=EE 2pic
.

Autodesk

The view cuts the roof because the
view range the second plan is set to
show a floor and the cut plane is set at
1200 mm. You change this in the next
exercise.

The 3D view category is automatically
created once a 3D view is opened. You
can customize view grouping so the
project browser can display the view
groups in many different ways.
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Select the left and right roof footprint
lines.

On the options bar, clear the Defines
Slope check box.

Clearing the Defines Slope check box
tells Revit Architecture that this edge
of the roof does not slope and is
therefore a gable end to the roof.

To select more than a single item, hold
down CTRL as you select the objects.

Select the top magenta line.

Text displaying an angle value
appears.

Click the blue text. Change the value
to 12.

Repeat for the bottom roof sketch line.

On the Sketch design bar, click Finish
Roof.

Add a Camera (Perspective
View)

Open Floor Plan: Site.

Student Workbook
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Revit Architecture manages the slopes
by automatically adjusting most
geometrical data. If the eaves are not
correct, use the Align Eaves tool to
correct the problem. See Unit 8 for
more information on the Align Eaves
tool.

Hold down SHIFT to remove objects
from an existing selection set.

Sketch lines are displayed in magenta,
which you can change to any other
color: Settings > Line Styles >
Lines(Sketch).

Change the value of the roof slope by
selecting the slope-defining line and
opening its Properties dialog box,
where you find the angle parameter.

While lower in height, the roof is still cut
by the view range of level 2.

29



Revit Architecture

49

50

51

52

On the View design bar, click Camera.

Select a point at the lower left to place
the camera (camera icon in image).

Select a point at the upper right to
establish the direction the camera is
pointing.

Once you have placed a camera, the
building displays in a 3D view (press
SD to shade the view).

Student Workbook

Y Callouk
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Legend. ..
EEI Matchline

Cameral

|

T

Autodesk

The camera creates a perspective view
that is automatically placed under the
3D group in the project browser.

Once the camera view is generated,
the camera itself is no longer displayed
in plan views or sections/elevations. To
display it, right-click the 3D perspective
view in the project browser. Click Show
Camera.

An easy way to reposition your camera
directly in perspective view is by
opening the Dynamically Modify View
dialog box and applying the different
options available for navigating in the
3D workspace.

Note that you can change or modify
elements directly in 3D perspective
views only by selecting the component
and opening its Properties dialog box.
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Unit 2
Theory: Objects

Revit Architecture: Walls, Floors, and Ceilings

In this unit you cover wall, floor, and ceiling basics.

This exercise adds a level 3 to the
project and moves the roof up to the
new level. A deck area and curtain wall
are added to the second level.

Unit 2 Exercise Start Unit 2 Exercise Complete
Add a New Level
1 Open file M_Unit 2 — Start to the 3D
view.
2 Open Elevation East. Revit Architecture allows editing and
oS, creation of most components in all
T Ty e available views
S R e e ~ .
|7 Leve; ﬁ
3 Adjust the length of the level markers by
dragging the ends toward the building: O S -
2
e Select a level line. :|Mu:u:|i|‘y the level by dragging its model end|
=t
o Left-click and drag the open blue o é_ |.

circle at the left end of one gridline
toward the building.
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« Repeat with the right side.

Add a new level 3 to the project:

e On the Basics design bar, click
Level.

o Draw a level above Level 2 by
drawing a horizontal line from left to
right.

Click the elevation text of the level
mark, and type 8m.

Modify the Roof Position,
Changing Its Level from 2 to 3

Right-click the roof. Click Element
Properties.

Student Workbook
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- — = — — — =% Zoom Quk (Zx)
Zoom To Fit

w  Previous Scroll/Zoom

View Properties...

= %Element Properties. ..

Autodesk

Note how Revit Architecture helps
you snap to the beginning and end
of the other level lines.

Some annotations allow direct editing
of their properties (in this case: level
height).

Revit Architecture automatically
recognizes the different units used
for editing if the unit suffix is added
after the value.

Levels are managed as any other
entity. Levels are a data element in
Revit Architecture. Although they look
like a standard annotation, they are
the basis for vertical control for most
components in the building model.
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Change the roof Base Level to Level 3.

Click OK to return to the drawing
window.

Adjust View Range

Open the Level 3 view.

Right-click in the drawing view. Click
View Properties.

Click the View Range Edit button.

Student Workbook Autodesk

Change component constraints at

Instance Parameters - Control selected or to-be-created ingtance . . .
any time during the design process.

Parameter Walue | |
Constraints S
Base Level eyl 3 ol
Roarm Bounding Level 1

Level 2
Base Offset Fram Lewvel el Ay
Cuboff Level Mone b

While a 2/12 slope roof is contained within the view range of
the view, anything steeper would show the roof cut. Now that
the roof is on its final level, you can adjust the view range to
show the full height of the roof.

Zoom To Fit

Wiew Properkies. ..

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

Parameter | Yalue
Graphics ¥
Identity Data b
Extents A
Crop View F
Crop Reqgion Visible IF|
Annotation Crop IF|
Yiew Range [ Edit.. . |
Scope Bo Mare
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12 Change Top and Cut Plane offsets to
10000 mm.

Change Wall Type

13 Open the 3D view.

14 Select the four exterior walls (hold your
cursor over one wall and press TAB,
and then left-click the chain of walls).

15 On the options bar, change the wall type
to Exterior — Brick on Mtl. Stud.

Student Workbook

Primary Range

Top: Azsociated Level (Level 3) M Offset:
LCut plane: Associated Level [Level 3) Offset:
Eotton: Azsociated Lewvel [Level 3] ™ Offzet: 0.0
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Chain of walls or lines

Autodesk

The template contains many different
wall types: walls, roofs, floors,
ceilings, stairs, and railings are
system families and cannot be loaded
from an external file except by using
the Transfer Project Standards
command on the File menu.

Note that you must have at least two
projects open in the same session for
the tool to be available.

To transfer system families from one
project to another, it is generally easier
to copy an instance of that object from
one project to another. The system
family of the instance is then also
copied into the target project. Just use
CTRL+C to copy and CTRL+V to
paste.
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Zoom in the 3D view to see the
different finishes and material of the
wall type.

Add a Floor Slab on Level 2

For this floor you extend the floor into
the walls to the outside edge of the
stud. To do this you need to watch
where the cursor is pointing as you are
picking in the drawing area.

Open Floor Plan Level 2.

Change the view’s detail level and
underlay for the second level:

« Right-click the Floor Plan Level 2
in the project browser, or right-click
in the drawing area. Click View
Properties

« Inthe View Properties dialog box,
change the Detail Level from
Coarse to Medium.

o Change the Underlay field to None.

o Click OK to return to the drawing
window

Extend into we

Student Workbook

| @ Estendinto:

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

Parameter Walue
Graphics A
Wigw Scale 1:100
Display Model Mormal
Detail Level Medium
Wisibility fGraphics Cverrides Il Edit |
Model Graphics Skyle Hidden Line
advanced Model Graphics [ Edit. . |
Urderlay [More |

Crientakion

Proiect Morth

Autodesk

The brick hatch appears as you
zoom closer into the building. The
hatch does not appear in SHADING
mode, only Shading with Edges.

With the options bar set to “extend
into wall (to core)” as you move
your cursor pointer over the walls, it
highlights either side of the stud
rather than the finish face of the
walls.

Views have many different
properties that filter the information
of the underlying data model and
define how it is displayed.

You are setting the detail level to
Medium here to allow you to see
the stud when you place the floor in
the next step.

35



Revit Architecture Student Workbook Autodesk

. When clicking the wall-defining line for
; Extend into this floor slab, make sure that:
Extend into we

You are in Sketch mode. « The option Extend to Core is
: selected on the options bar.

- e The green lines that appear while
l highlighting the walls are in the
% [% middle of the wall (or slightly off

center). This is the exterior face of

the core (the stud) of the wall, or if

the cursor is inside the building, to

the location between the gypsum
finish and the stud.

19 On the Basics design bar, click Floor.

20 Verify that Pick Walls is set on the
Sketch design bar.

On the options bar, set:

e Offset =0.0.
e Extend into wall(to core) is
selected.
21 Hold your cursor over the outside -
edge of a stud of one exterior wall,
and press TAB. Extend into wz
Click to select the four exterior walls. . il
{ When you created the first floor,
‘ ’ Pick Walls created a sketch line
%- either inside or outside the wall.
bt Now that the wall is of a different

type (Brick on Stud), the definition
has changed. Part of the definition
is a core (or structural core). For
this wall type the stud has been
defined in the core and the brick
defined as a finish on the core
(outside the core of the wall).

22 On the design bar, click Finish
Sketch.
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23

In the dialog box that appears when
you finish the sketch, click Yes.

J i I 1 T

uﬁ:ﬁﬂv&m&h%ﬁduﬂs}.%mhhmm and cut the overlapping volume out of
57

This prompt is asking if you want to cut
the geometry of the floor from the
geometry of the wall. Click Yes.

e L e |
Is

T W T Tar

This option extends the floor into the
wall to create a bearing condition that
you see when you start working with
the sections.

When you are creating floors, you Revit B.':.J This prompt is asking if you want to
may also see a similar dialog box. —| establish a relationship between the
This dialog box appears if you have interior walls and the new floor. Click

drawn walls that extend their tops to Yes.

the level you are drawing your floor

on. Because the building you are [oves | [ blo This option cleans up the

working on has the walls extending to intersections among walls and the
8m (created in Unit 1), you should not floor.

see this dialog box.

Constrain Walls to a Different
Height

The interior walls were set to the 8m
height when they were drawn. When
you created the roof, all of the walls
extended to the underside of the roof.
In this section you manually adjust the
tops of the interior walls to the
underside of the floor you just drew.

Exercise Section Start Exercise Section result
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24 Hide the outer walls and roof in the 3D
view:
« Open the 3D view.

« Select the two visible exterior walls
and the roof.

« On the View toolbar, click the
Hide/lsolate icon.

Hide/lsolate is a view-specific tool that
is useful when working in a 3D view
displaying a lot of data.

25 Select all the interior walls:

« Right-click an interior wall. Click
Select All Instances.

26 On the options bar, click Attach.

Click the floor located on Level 2.

Student Workbook

Reset Temparary Hide]
Apply Hide/Tsolate bo i

Isolate Category
Hide Cateqary
Isolate Element

Hide Element

1100 B0 ﬂt?[@wi@

EQIE Earniy
Select Previous
Select all Instances
Delete

Find Referring Views

Zoorn In Region
Zoom ouk {2x)
Zoom To Fit

Previous ScrollfZoom

&, Demalish | " dlign == Splic = Tim

1ag @ | Top/Baze: k ‘ |,.

I Attach Top/Base

Autodesk

1:100 B0 HES Y

When the tool is active and a
component is hidden or isolated, the
icon on the View toolbar changes color
to indicate that the view contains
hidden data.

i U T [ [

‘ Attach Wl ) Top () Base
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27

28

Click the Temporary Hide/lsolate icon
on the Workspace View toolbar. Click
Reset Temporary Hide/lsolate.

Add a Deck and Curtain Wall at
the Second Floor West Side

The next section takes you through
adjusting the west wall to be a balcony
height wall, and then adding a curtain
wall to the second floor.

Rotate the 3D view, as shown in
images.

Student Workbook

Reset Temporary Hide/Isolate
Apply Hide/Isolake bo Wiew

Isolate Category
Hide Cateqgory
Isolate Element
Hide Element

TR

Exercise Section Start

Autodesk

An explicit relationship between the
interior walls and the slab above is
established.

The interior walls no longer extend
all the way to the roof but are
attached to the underside of the
floor.

Exercise Section Result
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29

30

31
32

Remove the wall's attachment to the
roof:

« Select the front wall (containing the

double door).

« On the options bar, click Detach.

+ Click the roof.

Move the top of the wall 1500 mm
above level 2:

« Right-click the western wall. Click

Element Properties.

« Change the Top Constraint value
from Explicit to Level 2 and the Top

Offset field to 1500.

Add a Curtain Wall

Open Floor Plan Level 2.

On the Basics design bar, click
Wall. Change the wall type on the
options bar to Curtain Wall:
Exterior Glazing.

Before you start drawing, set the
height to Level 3 on the options bar.

Student Workbook

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

Parameter

Walue

Consktraints

»

Lacation Line wall Centerline
Base Constraink Level 1

Base Offset 0.0

Base is Attached

Ease Extension Distance 0.0

Top Conskraint

Unconnecked Height

Top Offset

Top is Aktached

Autodesk

You can remove explicit relationships
at any time.

While a curtain wall in architectural terms is a specific term that You can use Revit Architecture
applies to a glazing system, in Revit Architecture the Curtain
Wall object is not limited to this strict definition.

Curtain wall : Extenor Glazing

v (&

Easics

Wiew

Modelling

% Madify

i wal

m_Unit 2 Complete.r

EI@ Wiews [all)
: EI ----- Floor Plans

Level 2
Lewel 3

curtain wall objects to define many
grid-based construction
assemblies, including curtain walls
and interior modular partitions.

Curtain walls are considered as
wall families. Most of the Instance
parameters are the same as for the
basic wall families, but the Type
parameters are completely
different.
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34
35

Draw a vertical wall, as shown in the
image.

Open the 3D view.

In the project browser, right-click
Families > Walls > Curtain Wall >
Exterior Glazing. Click Properties.

Student Workbook

}J@ Height: | Level 3 Iﬁ Lo

&500.0

[T

= wialls
4 Basic wWall
=l Curtain ' all
Curtain *wall
Estenar Glazin Duplicate
Starefront
+- Stacked Wwall Delete
- wiindows Copy to Clipboard
Groups Rename

Select aAll Instances
Create Instance
Match

Vi

There are many different ways to
access a family’s Properties dialog
box.

Autodesk
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36 Change the pattern to the spacing
as shown:

« Vertical Grid: Spacing: 2000.
e Horizontal Grid: Spacing: 1200.

Click OK to close the dialog box and
see the changes in the model.

Selecting Curtain Walls:

When you are selecting the curtain
wall, as you hover your cursor over
the curtain wall, you see either the
individual grids of the curtain wall
highlight or the outer frame. You are
able to perform different functions
depending what you select. In this
case you want to select the overall
rectangle.

37 Select the curtain wall. On the options
bar, click Attach, and then click the
roof.

Student Workbook

[ ype Farameters:

Parameter Walue |

Construction
¥ertical Grid Pattern

» o«

Layout Fixed Distance

Spacing 2000,0

Adijust Far Mullion Size ]

Horizontal Grid Pattern 2
Layout Fixed Distance

Spacing 12000

Adjust For Mullion Size

¥ertical Mullions 2
Inkerior Type Mone

Curtain wall Grids @ Curtain Wall Gi

Pointer above grid selects individual gridline.

Autodesk

The pattern layout properties refer
to the curtain gridlines.

The available options allow for
flexible editing.

Walls ; Curtain Wall : Exterior Gl

I
Pointer over edge selects the

curtain wall object.

This curtain wall type contains only
the grid divisions. Mullions must be
placed after positioning the curtain
wall.

To add mullions, on the Modeling
design bar, click Mullion and click
any curtain grid. But do so after
completing the next section of the
exercise where you add a door into
the curtain wall.
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39

40

Add a Section

In this part of the exercise you:

« Add a section to the project.

e Add a door to the curtain wall.

Open the view Floor Plan > Level 1.

Place the section mark:
o On the design bar, click Section.

e On the options bar, verify that the
type selector is set to Section:
Building Section.

o Click a point for the section bubble
at the top left of the floor plan.

e Click a point for the section tail
below the first point.

Click a white area of the drawing
window to deselect the section mark
just drawn.

Open the section by double-clicking
the Building Section view that was
automatically created in the project
browser.

Section Mark Toggles

When you select a section marker, you
see blue flip arrows and blue cycle
head/tail markers.

Student Workbook

A section, like a level, also creates a view that represents the
section. In many cases in Revit Architecture, it is convenient to
add a section or an elevation specifically to help you see and
access for selection the objects you are working on.

IC=Tyl= Ew ks S ¥

Section : Building Section [V

Dietail Yiew : Detail
Sechon: Bulding Sechion
Section : Wall Section k

i wal

R

(=) Floor Plans

Level 1

South
Wiest
= Sec__t_ions [Buildi_ng Sechion]

‘5
Legends %
B Schedules/Quantities
A Sheetz (=

.

__1:__ —_'k

Flip Section

Reverse section views by clicking the arrow symbols that
appear next to the section head.

Autodesk

Project shown with curtain wall door
in place.

If you have drawn a section looking
to the left, find the blue double
arrow (the same flip arrow you see
on doors) and pick it to reverse the
direction of the section.

it
ah

&
v ¥ |Cvile Section Tail
1

Section heads and tails can be turned
on or off and toggled among the
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42

Select the floor slabs on Level 1 A
and Level 2 (use CTRL). C 1 ==

On the options bar, change the type
to Generic 300 mm.

[

Add a Door in the Curtain Wall In this section you merge two panels in the curtain wall and
replace the panel with a door.

Remove the segment of the grid where [Add T 5Egmentsl

the door is to be placed:

o Select the first gridline from the - L =
bottom of the curtain wall (use TAB
if needed to select).

e On the options bar, click Add or

Remove Segments m ?iCurtain Wall Grids
V . T

e Click the middle segment to =
remove it. iF:/

-
-t

I

Autodesk

available loaded ones by clicking the
circular arrow symbols next to the
section head and tail.

You can switch between section
and plan views by double-clicking
the blue marker for the level or the
section mark. This method works
only if the mark is deselected, that
is, showing blue rather than red
(selected).

I

The grid is removed from that section
of the curtain wall. This is now a solid
panel that you can replace with a door.
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45

46

Using TAB, select the new curtain
panel that is twice as big as the other
ones (position the cursor next to the
side of the panel and press TAB until
it is highlighted, and then left-click).
Open the Properties dialog box by
clicking the icon on the options bar.

Click Load.

Navigate to Metric Library > Doors >
M_Curtain Wall Dbl Glass.rfa.

Click OK to accept and close the
Properties dialog box.

Open the 3D view to see the change.

Copy Components from One
Level to the Other

On the Window menu, click Close
Hidden Windows.

i

Curtain Panels ; Sys

NI

Element Properties

Student Workbook

Family: |System Parel v| |

Load... |

Tupe: | Glazed v | [

Edit/ New... |

Type Parameters: Control all elements of this tpe

| Parameker | Yalue

Autodesk

| W0 LH LH R
I ‘ [#] Press + Dirag
- Ij %pertlesi

Load family components as needed
during the design process.

As you work with the different views,
they remain open until you close them.
Close Hidden Windows enables you to
free computer memory by closing

45



Revit Architecture Student Workbook Autodesk

those windows that you are not using.
a7 Open the view Floor Plan Level 1.

48 On the Window menu, click Tile. Alternatively, you can press WT on

j PPt bt [ ' : ' | your keyboard to tile the windows.

Tiling windows enables you to work
in more than one view at a time.

This tool is particularly useful for
selecting objects that may not be
available from any one view.

s L I Any windows that you have minimized
at the time do not tile.

b DG g W gk ] w0 D0 NS G

far

Select, Filter, and Copy You use the window selection method (picking a point in the Finally you use Copy and Paste
Components from One Level to screen at left and dragging the pointer right around the objects  Aligned to copy the windows to level 2.
the Other you want to select).

- i You then use the filter function to remove everything from the
In this section you copy some of the selection set but the windows.
windows from level 1 to levef 2. You then selectively remove some windows from the selection

In copying the windows, you use set by selecting while holding SHIFT.
several selection tools.

49 Open Floor Plan 1.
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50 In plan view, draw a selection window
around the building.

51 Filter out everything but the windows:
« With the building still selected, on

the options bar, click the Filter tool.

o Select only the Windows check
box.

52 Remove the western three windows:
o Press and hold SHIFT.

o Click the three windows on the
west side of the building to remove
them from the selection set.

[N [ | %% Demolish
Fress +Drag | 57 Activate Dime

2]

§

I

12

2]

]
Jl;:—
B =

q

4

o]

= |
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st ajgn - | |[]Door Tags
= Al [JDoors
[JFloars
[Jialls
g ’m—lF'lt e [ ]window Tags
— EEE| — | Wfindow
i
W o o
| — | | — | | — |

Autodesk

.

[ [ [

The selection window selects
everything within the box created by
the two picks.

ol o 0o o0
Ay
=L

=

[ .
o o0 oD
-

The default selection with the cursor

movement is as follows:

o Left to right: Include only those
objects entirely within selection
box.

« Right to left: Include any element
that lies within or is crossed by the
bounds of the selection box.

When selecting individual

components:
« CTRL+click adds to the selection
set.

e SHIFT+click removes from
selection set.
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56

On the Edit menu, click Copy to
Clipboard.

On the Edit menu, click Paste
Aligned > Select Levels by Name >
Level 2.

Modify a Wall Profile

In this last section of the exercise you
add a small garden wall around the
building and modify the profile of

the wall to provide a sculpted top.

Open Floor Plan: Site.

Add the site walls:

o On the Basics design bar, click
Wall.

« Wall type = Generic 200.
« Height = Unconnected 1500.
« Shape = Rectangular.

e  Click in the drawing window above
and to the left of the building.

o Click in the drawing below and to
the right of the building.

Open the 3D view.

Student Workbook

Autodesk

You can use Paste Aligned on
multiple levels at the same time by
pressing CTRL and clicking the level
names in the dialog box.

Change wall height as well as any
other wall property after it has been
positioned by opening the Wall
Properties dialog box.
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58

59

Select the north wall.

On the options bar, click Edit Profile
to enter Sketch mode.

Select the top sketch line of the wall
and delete it.

Create a new top profile for the wall
using the Sketch design bar’s Line
tool. Rotate the model for better
visibility; use image as a guide.

Click Finish Sketch when done.

Repeat the process with the south
wall.

)

Student Workbook Autodesk

Edit Profile| Top/Baze: m Dit:

K—

When editing the wall profile, you
are in Sketch mode, and some
specific rules are applied:

« All wall constraints are removed
while sketching.

e The line that is constrained
(usually the bottom and top lines)
displays a lock icon if you select it.

You can create rectangular
openings in curved walls but not edit
the profile. To achieve a different
profile you must cut the wall with an
in-place family.
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Unit 3
Theory: Families and Nested Families
Revit Architecture: Editing Types

Control for how Revit Architecture components are constructed and located in a project occurs at the family, type, or instance levels. In general the family controls
the geometry, the type controls the size, and the instance controls the location in space. In this unit you work with families and types. You create a new wall type
and window type by duplicating existing types in the project. There are two kinds of families in Revit Architecture: system families and component families.

System Families

Walls, floors, ceiling, and roofs all are system families. The definition for system families cannot exist outside the project. You create new types of walls by
duplicating existing ones in your project and then changing the definition of the copy. In this unit you create a wall type with a sweep for a base and a reveal (cut-
out) at the top. You also split the brick, adding a new component to the wall base.

Component Families

As opposed to system families, families such as doors, windows, and furniture can exist outside the project as files with an RFA extension. When you use the
Load from Library command, you are loading one of these families. While the type definitions (sizes) are part of the family definition, you can copy and create new
types within the project file. In this unit you duplicate an existing window type to create a new size window.

This exercise focuses on how to create types within the project. Nested families and the Family Editor for creating new family RFA files are explained in Units 10
and 11.

Duplicate a Wall Type

1 Open file Unit 3 — Complete. Open
the 3D view and orient the view as
shown.

0y /

Starting point of Unit 3 Unit 3 Complete
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2 Right-click one of the exterior walls.

Click Elemental Properties.

3 Click Edit/New.

4 Click Duplicate.

Enter Exterior - Brick on Mtl. Stud
with Base as the new name for the
wall type.

Click OK to return to the Type
Properties dialog box.

5 Click the Edit button next to Structure.

Student Workbook
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Foom Ot (2x)
Zoormn To Bk

Previous ScrollfZoom

View Properties...
lement Properties. ..

Element Properties
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Type Parameters: Control all elements of this wpe - ¥’ ‘

| Daramakar | walie IS

Type Properties

FEamily: | System Family: Bazic Wall

Type: | Exterior - Brick an Mt Stud

Hename...
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Autodesk

To access a component Properties dialog
box, select the component and do one of
the following:

« Right-click the component. Click
Element Properties.

o On the options bar, click the Properties
icon.

.:H-umn

Hame:  Esterior-Biick on MiL Stud with Bae

[_ox J[ come |

It is a good idea to always duplicate an
existing type instead of editing it directly,
which would change the standard Revit
Architecture library. You can easily purge
excess types later.

Every wall component has the following
properties: layer, function, material, and
thickness. Wall components can “wrap”
around the wall end or at inserts.
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6 If you do not currently see a preview at
the left side of the Edit Assembly dialog
box, click Preview in the bottom left of
the dialog box.

Load and Add a Wall Sweep

In this section you load and add a wall
sweep to the wall.

7 Default view is plan structure.

In the View list located on the left
pane, select Section.

8 In the right pane, click Sweeps.

9 In the Wall Sweeps dialog box, load a
new wall style into the project:

¢ Click Load Profile.
« Browse to Metric Library >

Profiles.

e Click M_Wall Sweep Brick Soldier
Course.rfa.

¢ Click Open.

Student Workbook

| << Preview ﬂ\\ [ ok

Both sweeps and reveals (additive and subtractive geometry)
are created and stored as profiles.
A profile is just a set of closed lines saved as an RFA file.
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Autodesk

The preview pane displays the
components in the views selectable from
the drop-down menu below the preview.

The layer determines how wall components
clean up with each other.

The material determines what hatch is
shown when the wall is cut in section or
plan or viewed in elevation along with the
shading and rendering textures. Materials
also affect how walls clean up.

Note that the lower part of the structure
window becomes active only if you switch
the preview to Section.

Wall Sweeps

‘wiall Sweeps
Prafile |

Material | Dist

Sweeps and reveals are profile-based.
The Sweep and Reveal dialog boxes
allow for direct profile loading.
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11

12

13

In the Wall Sweeps dialog box, click
Add.

Use the list to set the profile to the
Soldier Course: 1 Brick.

Click the Material line.
Click the Browse icon.
In the material selection page,

double-click Masonry Brick Soldier
Course.

Verify that the other values default to
the values shown.

Click OK to return to the Edit
Assembly dialog box.

Add a Reveal

Student Workbook
LoadProfie | f[ add || Dupicae | [
’ ] 4 ] ’ Cancel ]
Wall Sweeps
Wwall Sweeps
Profile | Material | Diskance | From
1 M _Wall Swees|Masonry -Bri 0.0 Base
Defaulk
B Wiall Sweep-Brick Soldier Course ;1 Brick
I_Ww'all Sweep-Brick Soldier Course : 2 Bricks

k1 Wall Sieen-Prick Soldier Crnrse © 2 Bricks

Autodesk

1
| Material | Dist
Masonry - Brick Soldier Course Hoo
Laminate - 1vory,Matte
tasonm - Brick
tasonm - Bric dier Course v

Duplicate

3 | Distance| Frarm | Side | Offset |FIi|:|| Setback |Cuts WalllCuttahIel

S 0.0 Base Exteri 0.0 [T oo

= Fomiy Baic ol
w Ty Esarsios - Biick on il Stad With Base
Total hicknesr 3600 Sompe Hesghtt | BI98 11
Layeaz
e EXTERION SI0E
3 yrrs A0 [«]
e Brier Ak In 00 =]
Winod - Sheathing  19.0 =)
Layers Ahove Wr L0
Metal - ShlLaye 1520 |
Layers Below Wra 0.0
Vapow | Masshere 0,0 =)
Irkerir 130 [«]
INTERINA SIDE
| et || Delee | Digen
Defauk Wianpng
At Ipsests A Ends
[ > MNore -
[ Modiy Verbcd Stachune [Sechion Preview onky)
73 a |1 Moty ] [ MeweTiegon: ] Syuneg |
< » 1 :,
: [ Asintowes | [ SeHRegon | [ Tevesls |
= Vitw | Swcin Modtyyoe- | [ Prevews> | [ 0K | Cencel | heo |

A reveal is like a sweep, but instead of adding to the wall form,
it subtracts from it.

2

The brick sweep you applied appears at

the lower-left corner of the wall.

The process and dialog boxes are the

same. However, the profile already exists in
the project because it was loaded into the

original template.
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15

16

17

You should still be in the Edit
Assembly dialog box. Click Reveals.

Click Add and set:

« Profile = M_Reveal-Brick Coarse: 1

Brick.
« Distance = 3200.
« Offset = 20.

Click OK to close each dialog box and
return to the drawing window.

More on Sweeps

Walls cannot have vertical sweeps set
in the type, but they can be added
manually from Modeling design bar >
Host Sweep > Wall Reveal/Wall
Sweep. You can also use this tool to
create a horizontal instance of
sweeps or reveals.

Split the Brick Layer

Return to the Edit Assembly dialog
box for the wall you have been
working with.

Student Workbook

I odify Y ertical Structure [Section Preview only)

[ Modify ] [ Merge Regions ] [ Sweeps ]
[ Aszign Layers ] [ Split Region ]h Reveals h | |
’ Preview »» ] ’ Ok, ] ’ Cancel ] ’ Help ]

i Reveals

Prafile Distance | Fram | Side | Offset |
1 |M_Reveal-Brick Course : 1 Brick 3200.0 Base Exterior 20.0
Bl —
Reveal Sweep

Sweeps and reveals clean up correctly at angles and inserts
unless the inserted family contains specific solid elements in
the family itself (that is, an exterior or interior door frame) that
may interfere with the sweep/reveal.

It is possible to grip-edit sweep at inserts and corners to
redefine them. It is also possible to modify the sweep return
around the corner. Select any sweep, and check the available
options on the options bar.

You can split the vertical components of a wall, adding
different materials.

Right-click the wall with the reveal and sweep. Click Properties
> Edit > New. Click the Structure Edit button.

Autodesk

The profile determines the shape.

The distance determines how high to place
the reveal on the wall.

The offset moves the reveal into or out of
the wall.

The sweep and reveal are applied to the
wall. The sweep adds a soldier course
base. The reveal removes a strip from the
brick at 3200 mm.

A profile is an external family that consists
of linear geometry. You define a closed line
shape (similar to Sketch mode) and save it
as a family. Then you load the profile into
the project as you would a door or window.
However, unlike a door or window family,
profiles cannot be used directly in the
project but must be assigned to a sweep
type definition (applied sweeps, roof slab
edges), or directly to the object (wall and
railing type definitions).
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18 Click Split Region.

Hold your cursor over the masonry
brick exterior layer on the preview.
Click near the bottom of the wall to
divide the brick structure into two
parts.

19 Click Modify.

Click the line dividing the two brick
regions.

20 With the edge selected, use the
temporary dimension that appears to
move the line to 900 mm above the
bottom of the wall. Click the text of the
temporary dimension, and type 900.

Add a New Wall Component

21 Click Layer 1.

Click Insert to create a new layer.
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To select this edge, you probably need to
use the hover and tab process:

Hold your cursor over the split you made in
the brick component. Do not select with the
left mouse button yet. Use TAB to cycle
through the various faces that you can
select. Watch the edges highlight each time
you press TAB. As you do this, watch the
status bar at the lower-left corner of the
application window. The status bar displays
a description of what will be selected if you
click at that time.
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22 Change the new component’s
settings:
« Function: Finish 2 [5].
« Material: Finishes — Concrete
Cast In Situ.

« Thickness: Do not change.

23 Make sure the layer row with the new
component is selected.

Click Assign Layers.

24 Click the lower part of the exterior
brick component in the Preview pane
to assign the new wall component to
it.

25 Click OK to close each dialog box and
return to the drawing window.

26 Select the remaining three exterior
walls.

On the options bar, change their type
to the new type Exterior - Brick on
Mtl. Stud with Base.
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Once the regions are divided, it is not
possible to edit the width of the
component, as the system sets the
default value to “variable thickness”
according to how it is used within the wall
type. That is, you could assign the same
layer material to two different regions,
laying on two different components, each
with a different width.

You can split wall components into as
many regions as you want, but creating
complex walls should be done only when
the design idea and the construction
method are clear. Otherwise, editing the
regions can become difficult when there
are many of them.
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27

The wall you just modified belongs to a
system family. It cannot exist outside
the project (RVT file) as a file you can
edit. You create new types by
duplicating existing types as in this
exercise.

Load a Window Family

On the File menu, click Load from
Library > Load Family.

Navigate to the default Metric Library
> Windows folder.

Activate the preview in the browsing
window to see previews of the
window types.

Select the window family
M_Casement 3x3 with Trim.rfa.

Click Open.

Duplicate a Window Family Type

Student Workbook

External (Hosted) Families: When you load from library, you
are loading a separate file—a family (RFA) file. These files
store the basic geometry and parameters for components such
as doors and windows.
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External families are also termed hosted
families. Although this makes sense for
doors and windows that are hosted by a
wall, other components may be hosted by
different components. For example, ceiling
light fixtures must be placed on a ceiling.
You cannot create an instance of a ceiling
light unless there is a ceiling in the project.
In general, all components that you load
from the library are hosted at least by the
level you place them on.

This is one of many ways to load families. In
Unit 2 you loaded a family directly from the
component’s Properties dialog box. You see
more ways to load families later.
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28 Change windows from Fixed to

Casements family of the same size:

« Inthe project browser, select
Families > Windows > M_Fixed.
Right-click 0915 x 1220 mm. Click
Select All Instances.

« On the options bar, change the
window type to M_Casement 3x3
with Trim 0915 x 1220 mm.

29 Without deselecting the windows,

right-click. Click Element Properties.

30 Click Edit/New.

31 Click Duplicate.
Type 1100 x 1400 mm for the name.

Click OK to return to the Element
Properties dialog box.
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Selecting families from the project
browser is a convenient way to create a
selection set for a specific family type.
Because it is not view specific, it selects
all types contained in the model.

You can also select all instances by right-
clicking one of the windows in any view and
clicking Select All Instances.

The Edit/New button opens the Element
Properties dialog box. You can define Type
parameters and Instance parameters during
family creation.

Duplicating the window type and
modifying the window family do not
automatically update the family file (RFA)
stored outside the project file. You export
the family to your library at the end of this
exercise.

It's a convention to name types using their
size so that other people using families can
easily trace and understand them. In a
team, conventions are a fundamental part of
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32 Change Height value to 1400 and
Width value to 1100.

Click OK to close each dialog box and
return to the drawing window,

Export the Window Family

33 On the File menu, click Save to
Library > Save Family.
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optimizing the design process, making it
easier to share the data consistently.

There are many parameters in this dialog
box that vary in type: length, material, text,
and other component-specific properties.
Try changing the materials to see what
happens.

Remember to save in a location that
makes sense. In this example it is the
Workbook Data folder. It is a good
practice to keep your personal libraries
separate from the default installed library.
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34

In the Family to Save list, select the
family M_Casement 3x3 with Trim.

Student Workbook

File name; Same az family name

Save as type: | Family Files [F.1fa)

Family to zave: |id_Cazement 3x3 with Trim

Autodesk

If you save your libraries in the same
folder as the Revit Architecture libraries,
you might lose all of them if you forget to
pull them out before upgrading to the
next release of the software. So, make it
a habit to create your own library folder.
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Unit 4

Theory: Parameters
Revit Architecture: Dimensions, Doors, and Windows

In this unit you explore dimensioning of doors and windows.

Dimensions for Locating Objects

When you work with doors, you work with both temporary and permanent dimensions. Temporary dimensions appear anytime a model object is selected in a view.
When the object is deselected, the dimension disappears. Permanent dimensions are an annotation placed in the current view. Permanent dimensions are specific
to the view and do not show up in other views. Dimensions are much more than instructions to the contractor to build these elements at this location. Dimensions
in Revit Architecture are one of the mechanisms for locating objects accurately in the building model.

Dimensions for Modifying Subcomponent Locations Within a Family

In the second section of this exercise you work with dimensions within the window family. Many families have parameters that allow control of the relationships and
locations of the subcomponent parts. These relationships are often established by family type. Modifying these parameters affects all instances of that type. Also
defined by the family are instance parameters. A general rule is that the instance parameters control the location of an object within its host. Each of these
parameters is determined by the author of the family. They can differ from family to family, and you quickly become familiar with accessing both the instance
parameters and type parameters when working in the Revit Architecture environment.

Add Doors and Locate with
Temporary Dimensions

1 Open file m_Unit 4 — Start. 9 The highlighted walls have been added
— for you.
Open Floor Plan Level 2.
Zoom into the east area of the E
building.
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2 On the Basics design bar, click Door.

On the options bar, select door type:
M_Single-Flush: 0762 x 2134 mm.

On the options bar, clear the Tag on
Placement check box.

3 Position the cursor over the vertical
wall, as shown in the image.

4 Click to place the door. Try to place it
so that the opening is in front of the
perpendicular wall.

M _Single-Flush : 0813 » 2134mm

b_Double-Flush : 18300« 1387 mm
M _Single-Flush : 0762 » 2032mm

M. SingleFlush ; 0762 » 2134mm

M_Single-Flush : 0813 » 2134mm
t_Sinagle-Flush : 0864 » 2032mm
t_Single-Flush : 0864 » 2134mm
M_Single-Flush : 0315 » 2032mm
b_Single-Flugh : 0915 = 2134mm
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The opening side of the door is
defined while you position the door by
moving the cursor from one side of
the wall to the other.

Pressing SPACEBAR while positioning
the door changes the swing direction.

A Warning dialog box displays if there
is a conflict between the door and the
wall.

If you want, you can ignore this
warning and resolve the problem
later.

Click the Close (X) button to dismiss the

warning, or just proceed to the next
door.
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On the Basics design bar, click
Modify, and select the door.

On the Options bar, clear the Tag on
Placement check box.

Click the text of the dimension that is
attached to the horizontal wall in the
middle. The value becomes editable.
Type 10cm and press ENTER.

Add more doors to the other rooms as

shown:

¢ Type = M_Single-Flush: 0864 x
2134 mm.

Relocate Witness Lines
You can change where the witness

lines of the temporary dimension are
located.

Select the door on the right side.

Temporary dimensions appear, but
they won't help you to adjust the
position for this door, which must be
placed in the adjacent room.

Student Workbook

500.0/613.0

l"7=

=
10cm| L

AV

—

You edit temporary dimensions with the control boxes (blue
squares) on each witness line. Just click a control box and
drag it to a new position, or right-click it and then click Move

Witness Line.
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When you select a door, two symbols
appear. Use them to invert opening
side, swing direction, or both.

)

Invert swing.

Invert side.

Place doors, as shown in the image.
Use temporary dimension to get an idea
of location relative to walls.

Left-clicking a temporary dimension
control box toggles the witness line to
another point on the object. There is a
limited set of points that the witness
lines can find with this method.
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9 Drag the blue square to a new
position (face of the far vertical wall)

and then release to validate the ,eﬁ r ,ﬁ

position, as shown in image.
.
[ -

x
.nL
il

Click blue square (control box) and drag...to the next wall over....... then change the dimension to
Press ENTER. 200mm.

10 Select the door on the left side. —
Use the temporary dimensions to
adjust the position so that the door is

placed 20cm from the vertical wall on
the left to the center of the door.

1

Click the text of this dimension, and
the value becomes editable.
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Type 10cm.

Click horizontal control arrows to flip H
the door. —

11 With the door still selected, click the ___ You can use permanent dimensions
' symbol. The temporary dimension to annotate your design. They can be
becomes a permanent dimension. 1 useful to place a relationship between

200 components.
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12

13

14

On the design bar, click Modify.

Click the permanent dimension that
you just placed.

Click the blue lock icon near the
dimension line.

On the Basics design bar, click
Modify.

Select the three doors (use CTRL to
multiselect).

On the Edit toolbar, click Mirror.

On the options bar, check that Pick
and Copy are selected.

Click the horizontal wall on the right
side.

Load a Door Family and Change
aType

| H ”

= lajﬁ

/]

|
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When you click to lock the dimension,
you are creating an explicit
relationship. If you move the wall, the
door retains its position relative to the
wall.

If you delete a dimension that
establishes a relationship, Revit
Architecture displays a warning
asking what you want to do. You can
delete the dimension and keep the
relationship or simply delete the
dimension and the relationship.

;1 Rotate |]|] Array |] Mirrar [E'ﬂ]} G
E: H

schivate Dimensions

Use the options bar to:

« Draw or select an axis for the
mirror.

Bz ﬁ IE

« Choose if you want to copy the
mirrored objects.

i ﬁlﬁ | [] Copy



Revit Architecture

15

16

17

On the File menu, click Load from
Library > Load Family.

Navigate to the Doors folder in
the metric library.

Select M_Double-Glass 2.rfa
and click Open.

Open the 3D view and rotate the
model so that you can see the
double door.

Select the door, and on the options
bar, click M_Double-Glass 2.rfa:
1830 x 2134 mm in the type selector.

Change Type and Instance
Parameters

Add two casement windows to level 2:

Open Floor Plan Level 2.

On the Basics design bar, click
Window. On the options bar, click
Load.

Navigate to the Metric
Library\Windows folder, select
M_Casement with Trim.rfa, and
click Open.

On the options bar, click
M_Casement with Trim: 0610 x
0610 mm. Clear the Tag on
Placement check box.

Add two windows on the vertical
wall (east side) using the image
as a guide.

o l

/

i
i

Ty
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Autodesk

The easiest way to rotate the model
is by pressing SHIFT and the middle
mouse button at the same time.

You can a load a family in a project in
many different ways:

« On the File menu, click Load from
Library > Load Family.

o Select the corresponding button on
design bar, and on the options bar
click Load.

« Drag a family from Microsoft®
Windows® Explorer and drop it into
Revit Architecture.

The casement window is like the

casement 3x3 window but without the

muntins. Different geometry, different
family.
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18

19

20

21

Using temporary dimensions, adjust
the window’s position at 400 mm from
the horizontal wall.

Zoom in around the windows.

« Select a window, and on the
options bar, click Properties.

« In the Element Properties dialog
box, click Edit/New.

In the Type Parameters dialog box,
change the Window Inset parameter
to 100 mm.

Click OK in the Type Parameters
dialog box.

Click OK in the Element Properties
dialog box to accept change and exit.

4000

7o 0610 % OB1C| % 1 [+] Press +

IFIf PPOJECOAnN - 10C, 14.u
Trim Width - Exterior 9.0
Trirn widkh - Inkerior 9.0
widkh 610.0
Windaw Inset 100|
Rough Width S
R.ough Height

Before After
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The casement window is like the
casement 610 x 610 window, but
without the muntins. Different
geometry, different family.

You can right-click to display the
shortcut menu and then click
Properties.

Window Inset is a type parameter. If
you modify a type parameter, all the
instances in the project that belong to
the same type are modified
accordingly.
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22 Go to Elevation East and select the
window on the right.
On the options bar, click Properties.
23 In the Element Properties dialog box,
change the Sill Height parameter to
1705 mm.
24

Click OK in the Element Properties
dialog box.

Lews | 2 5
000

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

Walue

Constraints
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When you change an instance
parameter, only the selected
components are modified.

Autodesk
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Unit 5

Theory: Representations

Revit Architecture: Views, Visibility, and Sheets

This unit covers the display features and capabilities of Revit Architecture, as well as covering some different presentation methods.
This unit includes five exercises:

« Exercise 5A leads you through adding a section and detail callout. This exercise also covers adding views to sheets.

« Exercise 5B adds some material to the roof of the building.

« Exercise 5C illustrates fine-tuning control over the visibility and cleanup of walls in plan view.

« Exercise 5D demonstrates how to create a sun and shadow study for your model.

« Exercise 5E shows how to import a model created in Revit Architecture to Autodesk® 3ds Max® software for visualization.

Exercise 5A: Sections, Views, and Sheets

In this exercise you add a section to the building. You then adjust the view properties for the section and add a detail callout to the section view. At the end of the
exercise you create a new sheet and composite the views on the sheet.

Add a Section View

1 Open file Unit 5a — Start.

« Open Floor Plan Level 1. =7 —
e Zoom into the two first rooms on the | H H
left side of the building.

2 Right-click in the view. Zoom Qut (2£x) You don’t have to open a view to edit the
Click View Properties. Zaam To Fit properties. You can simply right-click a view in
the project browser and then click Properties.

View Properties. ..
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3 In the Element (view) Properties, dialog
box, change the detail level parameter to
Coarse. Click OK.

Note:
When you set the detail level to medium
or fine, the structure is displayed.

4 Open Floor Plans Level 2.

« Right-click in the view. Click View
Properties.

« Inthe Element Properties dialog
box, change the Underlay
parameter to Level 1.

5 Open Floor Plans Level 1.

On the Basics design bar, click Section.

Select Type Section: Building Section.

6 Draw a line from left to right. Use the
image as a guide.
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Mnl'd
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Revit Architecture allows three different levels of detail (Fine,
Medium, and Coarse). Objects in the project display
correctly for each detail level.
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Note that in coarse mode the wall structure is
not displayed.

The detail level of a view is also available
from the Drawing window View toolbar.

E%@OH"@(

Detail Level: Coarse q

Revit Architecture enables you to choose
which view you want to use as an underlay.
The view is dimmed, but you can use these
elements for alignments or as a reference for
new objects.

1100

unselects.,

Any level in the building can be used as an
underlay, or simply choose the level below or
the level above.

You can choose to view the underlay in plan
or reflected plan (ceiling) view.

The direction used to draw the section line
defines the direction of the section, but it can
be flipped later.
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10

Note:

Adding a section mark to the drawing
adds a new view in the project. This
view is automatically added to the
project browser under Sections.

Click in a white area to end the
command and return to the Modify
tool. This should deselect the section
at the same time.

Double-click in the middle of the circle
of the section bubble in the project.
(The section bubble should be blue
when you do this. In other words, it
should not be selected.)

Use the window view toolbar to select
Shaded with Edges.

Press WT on the keyboard to tile the
windows.

If you have many windows open, either
close or minimize any windows you do
not want to see.

Press WT to tile the windows again.

Make the view Level 1 current by
clicking in the drawing window.

Select the section line (click the line,
not the round head). Some symbols
are displayed next to the section line.

Click the arrow symbols to flip the
section.

Open the section view.
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You can also right-click the section line and
then click Go to View.

Zancel

Flip Section

There are four model graphics style modes:
« Shading with Edges

o Shading

« Hidden Lines

e Wireframe

The section view is dynamic. As you flip the
section marker, the view changes.

‘H\ Flip the section. t:}*Cycle through
different symbols for the section line. Change
the symbol at each end of the section line.
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11 In Floor Plans — Level 1 view, select
the horizontal section line.

Drag the blue double arrow (in the
middle of the green dashed line) so
that this point is above the exterior
south wall.

12  Make the section view active.

Add a Detail Callout

13  On the design bars View tools, click
Callout.
e On the options bar, change the Type
to Detail View: Detail.
e Check that Scale is set to 1:20.

14  Draw a detail frame (click and drag)
around the intersection between the
floor and the exterior wall on the right
side of the building, as shown in the
image.
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A detail callout like a section mark creates its own view in the

project browser.
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BeaT Vi Dl b | - —
Section ; Building Sec:tiu:un/ st Ed
Section : Wwall Section T -
L& section
W Callout
# Drafting &%«v

Autodesk

When you move this point, you change a
view parameter value: Far Clip Offset. You
can change it in the view properties by
assigning a value in the field.

Crop Region
Crop Region Yisible
Far Clip Ackive
Far Clip Offset 1745.2
Scope Box Mone

The section view is now cut by the far clipping
plane.

You can modify the scale later in the callout
view properties.
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15

16

Note:

Adjust the size of the frame and
location of the bubble by dragging the
blue grips.

Double-click the bubble that is attached
to the callout frame.

Select the frame around the view. Use

the blue grips to resize the view so that
you see only what you want to show in

this callout.

Note:
There are two different crop regions
associated with the view.

The crop region limits the visible extents
of elements in the view.

Duplicate a View
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Plan view can only be placed on a single sheet. Often, there is
a need to have multiple views of a plan that present different
information for the same floor plan.

Autodesk

[HIEIT (ml

A callout view can be opened like the section
view. Right-click the symbol. Click Go to
View.

Cancel

e

For further exploration of detail views, refer to
Unit 14.

The annotation crop region is used primarily for
dependent views and can be turned off for your
detail. The width of this crop region affects the
extents of the view as it is placed on a sheet.

You might want to present one plan with a
colored fill and another with your dimensions
tags and notes.
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17

18

19

20

In the project browser, right-click Floor
Plans - Level 1 > Duplicate View >
Duplicate.

In the project browser, right-click Copy
of Level 1. Click Rename.

In the Rename dialog box, enter a new
name for the view: Level 1 — Area.

Click OK.

On the Window menu, click Close
Hidden Windows.

« Inthe project browser, open Floor
Plans —Level 1.

« Onthe Window menu, click Tile.

You can now see the views side by side.

In any view, move a wall. Notice that in
all other views, that wall moves
accordingly.

Work with Shade and Shadow

Create Yiew Template From Yiew, ..

Duplicate Yiew 4
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Duplicate

Duplicate with Detailing
Duplicate as a Dependent

MNelaka

Rename View

Autodesk

Duplicate a view with detailing (Duplicate
with Detailing) or without (Duplicate). If you
click Duplicate, then none of the detail
components (those that are view specific,
such as dimensions, tags, annotations) are
duplicated.

Mame: |Lewvel 1 - Area
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Keep in mind that it's the same wall in the same building.

When you move that wall in any view, all other views where

that wall is visible automatically update.

Revit Architecture provides the ability to work with shade and

shadow directly in any view.

Even if you copy a view, you can choose to
display it with a different scale, different
detail level, different shading mode, and so
forth.

This is part of the view properties called
advanced model graphics.
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21

22

23

24

Set the West Elevation current.

On the Drawing Window View toolbar,
click the Shadow icon.

Click Advanced Model Graphics.

In the Advanced Model Graphics dialog
box:

« Select the Cast Shadows check
box.

o Click the Browse (...) button for Sun
and Shadows Settings.

Change the preset to Sunlight from
Top Left.

Click OK to close each dialog box and
return to the drawing window.

0 shadows OFf
(L shadows Cn
I —

| % Advanced Model Graphics. ..

B0 | ES 7]
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Advanced Model Graphics

Syle; <Hidden Lire >

Shadows Properties

Sun and Shadows Settings
[ 5till Solar Study ] - Sunlight from Top Right

Sun and Shadows Settings

Marne

Stil Single-Day | Mulki-Day

Sunlight Fram Top Right

‘Sunlight From Top Left

Sommer Snletire

&0

L

%

Autodesk

The sunlight from top left is in relationship to
the plan view of the building.

The shadow is now generated on the
elevation.

If the shadows do not show up immediately,

change to a different view and return to this,
or press the refresh key (F5).
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Create Sheets

25 In the project browser, right-click
Sheet. Click New Sheet.

26  Inthe Select a Titleblock dialog box,

click OK (use the default A1 metric).

27  Inthe project browser, drag Floor
Plans — Level 1 onto the sheet.

Student Workbook

In Revit Architecture, a sheet is another view of the building
model. Sheets are listed in the project browser in their own
category directly above the family list.

B Schedules/Quantities

Mew Sheet, ..

a
mlli Grow  Properties...

nin
Wi

Autodesk

The overall flow is as follows:
« Create a sheet.
« Place any of the views (plans, sections,

elevations) on the sheet by dragging it onto

the sheet view.

« Adjust the properties of the plan view to
meet your presentation needs.

To choose another title block, you have to
first load them in your project. To load a title
block, click the Load button in the Select a
Titleblock dialog box and load a title block
RFA file as you would any other type of Revit
Architecture family.

Revit Architecture won't let you place the
same view twice on a sheet or the same
view on two separate sheets. Instead, you
duplicate the view you want to place on two
separate sheets.

The crop region determines the size of the
view on the sheet. By default, the view is set
to the extents of the objects in this view.
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28 In the project browser, right-click Floor
Plans — Level 1. Click Properties, and
change View Scale Parameter to 1:50.

Click OK.

29 Open Floor Plans Level 1:

« Select the elevation marker by
dragging a window selection with
the cursor.

« Drag the west elevation marker
away from the surrounding low wall.

« Repeat with the other markers but
move them toward the wall.

30 Open the sheet:

« Notice that the size of the view now
incorporates the new location of the
elevation markers.

« Move the view into the middle of the
sheet by left-dragging the view.

Note:

As you hover your cursor over the view
on the sheet, you get two different
options, depending on whether your
cursor is over the boundary of the view
or the title of the view.

Student Workbook

Click the viewport to move the view, activate the view, or

resize the title mark.

h—— |

|\.-'iewpnrts ! Wigwpart ¢ Title w Liner

Autodesk

The view'’s scale determines how large an
area it takes up on the sheet.

The elevation mark has two pieces: the circle
and the triangle. Select them both.

¥

.

&

A

The title of the view also moves with the plan
view.

Click the title mark if you want to move the
title mark.
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31

32

33

Move the title mark:

e Click the shape handle (the title
mark line).

« Left-drag the line into place on the
sheet.

Adjust the title mark length:
o Click the view border to activate the
blue grips.

e  Grip-stretch the right grip to make
the title line shorter or longer.

Adjust the Crop Region for the
View

In the project browser, right-click Floor
Plans — Level 1. Click Properties.

Select the Crop Region and Crop
Region Visible check boxes to turn on
the crop region for the view.

Set view Floor Plans > Level 1
current.
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If you cannot get the tooltip to appear with
Viewports: Viewport: Viewport 1: Shape
Handle, watch the status bar at the lower left
for the same information.

The view now has a visible crop region.
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34  Select the crop region, and drag the
blue grips toward the building.

35 Open the sheet view.

The drawing sheet now reflects the
smaller bounds established by the crop
region.

Select the viewport in the sheet.
Click the Properties button.

Change the scale of the viewport to
1:100.

36  Complete the sheet:

« Move the Level 1 view on the sheet
in the upper left and resize the title
mark.

e Turn on the crop region for level 2,
verify that its scale is 1:100, and
drag it from the project browser onto
the sheet to the right of Level 1.

« Inthe same way, place elevations
(west/north) and the Section 2 onto
the sheet, adjusting the crop regions
and scale as needed to fit.
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The properties of the viewport are linked to the
properties of the view, in this case Floor Plan
Level 1. When the view scale changes back to
1:100, the size on the sheet changes.

Take a look at the symbol of the section line.

C Section 4
1100

Yiew nurmber on sheet.

=-[A Sheets [al]
= A101 - Unnamed

Sheet number in the project.

Revit Architecture recognizes what sheet this
section is positioned on and automatically
fills in this information in the section bubble.
Place the section on any other sheet, and
the bubble updates. Section bubbles are
families that can be customized to display
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other information.

Exercise 5B: Display Control of Materials

This exercise takes you through creating a material for the roof in the project from the last exercise. In creating the roof you create a new Revit Architecture
Material. Material definitions control the color of the object in Shade mode, the rendered material, what pattern the object displays when cut by a section, as well
as what pattern is displayed when the object is seen in a projection.

You also duplicate a material and create a
model pattern and drafting pattern for the

This section of the exercise is long. You duplicate the existing roof

Create a New Roof Type . ) :
type to create a new type and then assign different materials to the

layer components of the roof.

roof material you create.

Open i_Unit 5b — Start. & The east side has been returned to a
sloped condition for you to better illustrate
Set Floor Plans: Level 3 view current. the behavior of the patterns for the
material you define in this exercise.
an
ol 1
Right-click in the view. Click View Logopiby liata
Properties. Extents
Crop View

In the view's Element Properties Crop Region Visible L]

dialog box, next to View Range, click Annotation Crop L] _

the Edit button. View Range | h el

Srope Bow Mone

Set the Top offset to 10000.0. ’wm Range “ Setting the cut.plane toa high value helps
A to ensure that if you raise the slope of the

Set the Cut Plane offset to 10000. Frimary Fange roof, it isn’t cut in this view. You must

_ _ Top: issaciated Level (Level 3] |~ Difset: | 10000 keep the top of the primary range above
Click OK to close each dialog box. the cut plane.
Cut plare: DOffset: [10000.0
Eattar: Agsociated Level [Level 3] [+ Offzet; 0.0

Click the roof.

On the options bar, click Properties.
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In the roof's Element Properties dialog

box:

e Change the roof type to Steel Bar
Joist — Steel Deck — EPDM
Membrane.

e Click the Edit/New button.

In the Type properties dialog box:
e Click Duplicate.

e Name the new roof type Steel
Truss - Insulation on Sheathing
with Metal Roof.

e Click the Structure’s Edit button.

In the Edit Assembly dialog box:

e Click the Preview button if you do
not see a preview by default (a last-
used setting).

o Click Layer 5's material.

e Click the Browse button that
appears.

Click the Light Gauge Steel Joist
material.

Repeat for Layer 4, changing the
material from Metal — Deck to Wood —
Sheathing — Plywood.

Change the thickness of this layer to 19.

Do not close the Edit Assembly dialog
box yet.
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Element Properties

| Systemn Family: Basic Roof e |

Earmily:
Tupe:

Type Para

Steel Bar Joist - Steel Deck - EPDM Memt »

Cold Roof - Concrete
Generic - 125mm
Generic - 400mm

Skruckure

Thirkmacs

Generic - 400mm - Filled

Steel Bar )

Sy s Rk - Concrete

“Warm Roof - Timber

Structure

- i|:|ht [auge SteelJoist L
Structure - Precast Concrete Beams
Structure - Steel Bar Joist Layer

Duplicate

Autodesk
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10

11

12

13

14

15

Create a New Material and Assign
to the Roof Type

In this section you continue editing the
assembly but create a new material on
the fly.

Click Layer 1's material.

Click the Browse button that appears.

Click the Metal Panel entry.

Click Duplicate.

Enter Metal — Roofing Standing Seam
as the name of the new material.

In the Material dialog box, under
Shading, click the Color button, and
pick a teal green color for the roof.

There currently are no standing seam
materials provided with the software. If
you have a JPG, you can create an
AccuRender™ material from the image
file. Because you are not going to
render this building, for this exercise
leave this setting as you found it.

The Surface Pattern is empty for this
material. There is no Standing Seam fill
pattern either. You create these
patterns on the fly in the next section.

Create a New Fill Pattern for the
Material

Student Workbook

All materials defined in the project file can be accessed by clicking
Materials on the Settings menu. In this example you access these

material definitions directly from the Edit Assembly dialog box.

R N (TN R TR N IR R E kLY (e

(oo |

Shading
Update when AccuRender selection occurs.
LColar: IRGE 054-128-128
Transparen@ Smoothness: Shininess:
[ Glow a 50 B4
AccuRender
T esture: _ACCUREMDER\Metals\SteehS atin,Plain B

Surface Pattern

Pattem: <nones

] L)

el (-

In this section you create a new fill pattern on the fly to use in the
material you just created.

Autodesk

This color is used only when the view is
set to Shading or Shading with Edges.
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16 Click the Browse button to the right of
the empty Surface Pattern field.

17 In the Fill Patterns dialog box:
e Click Drafting.
e Click New.

18 In the New Pattern Dialog box:

e Set Orientation in Host Layers to
Align with Element.
Click Simple.

e Name the pattern Standing Seam
Drafting.

e Set the line angle to 90.

e Set the line spacing to 7.

e Click Parallel Lines.

19 Click OK to close each dialog box and
return to the drawing window.

Surface Pattern
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Scale:

Orientation in Host Layers:

|.~'—\Iign with element [v]

(%) Simple ") Custam

MHarne: Standing 5eam Diafting
Simnle

&

¢

Autodesk

Simple
Line angle: | 90.000°

Line spacing 1: | 7 mm
Line spacing 2

(%) Parallel lines
") Crosshatch

Drafting patterns change their scale
depending on the view scale. Changing
the scale of the view to 1:20 keeps the
plotted distance between the lines
consistent at 7 mm.

-::-ﬂ."‘l..:.:.
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20

21

22

23
24

Create a Model Fill Pattern and
Assign to the Material

On the Settings menu, click Fill
Patterns.

This time click Model, and then click
New.

In the Add Surface Pattern dialog box
set:

e Type = Simple.

¢ Name = Standing Seam

(Model).

e Line Angle = 90.

e Line Spacing = 750 mm.

e Click Parallel Lines.
Click OK to close each dialog box.

On the Settings menu, click Materials.

Select Standing Seam (Model) from.
the new roof material’s surface pattern
list.

In this section you modify the material to use a new model fill

pattern.

Student Workbook

Setbings  window  Help

Projestinformation, ..

(%) Simple () Custom
Marne: Standing Seam (Model]
Simple

1 1 an nnne

Surface Pattern

Pattern: Standing Seam [Mod...

T alnr (-
Surface Patterm

Pattern:
Calor: W EBlack
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Fill Patterns. .. [%

Materials

Simple

(%) Parallel linez
() Crosshatch

Line anale:
Line spacing 1:

Line spacing 2:

90,000
R0 mm

Autodesk

Model surface pattern dimensions are set
by the fill pattern definition and do not vary

by drawing scale.
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Exercise 5C: Fine-Tuning Wall Cleanup and Display
This exercise illustrates some of the different display and cleanup control you have over walls in your Revit Architecture project.

Set Wall Fill for Coarse Level Display

1 Open file Unit 5¢ — Start.
Open Floor Plan Level 1.

Verify that the view's detail level is set to
Coarse.

2 Select any wall.

Open its Properties dialog box.

3 Click the Edit/New button to access the
wall's type properties.

4 Verify that the Coarse Scale Fill Color is
Black.

5 Click in the Value field of the Coarse Scale
Fill Pattern parameter.

Click the Browse button that appears in the
field.

Graphics
Coarse Scale Fill Pattern
Coarse Scale Fill Calar

Identity Data
Keynoke
Model

This setting is a type parameter for the wall.

I Elack

Ty

Coarse Scale Fill Pattern

Cnarse Scale Fill Color M Elacl
Wall Function Inkerior
Graphics
Coarse Scale Fill Pattern [

Coarse Scale Fill Calor I Elack

Identity Data
Keynote

”gyg ’

Autodesk

Revit Architecture walls have a separate
control for the display detail level
Coarse. This coarse fill pattern and color
enable you to poche the entire width of
the wall regardless of the number of
components in the wall.

See also the end of this exercise for
overriding the fill pattern for all walls.
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6 Select Solid Fill for the fill pattern. Fill Patterns

M ame: Pattern:

Sand - Dense

Steel 9’//////

7 Click OK to close each dialog box and Because this is a type parameter, you
return to the drawing window. need to repeat this process for all wall
types used in the project.

Ecktig
m

Global Control of Linework Display In addition to the coarse display control, Revit Architecture
of the Walls: Object Styles provides the ability to override the system default display of
’ walls for a specific view.
9 Set the View Detail level to Medium.
N .

tin B2 0 H OB
4
10 Click Settings menu > Object Styles.

11 Inthe Objects Styles dialog box, Model ’ The Object Styles dialog box controls
Objects tab, scroll down the list of objects : Object Styles the lineweight, color, and linetype. This

and expand the Walls category. , is also the location where you can
Model Objects | Annatation Objects assign materials to obects.

In all cases if the object is set to “By
Category” for any of these parameters,
these are the values referred to.
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12

13

14

15

Change the Walls Cut Line color to blue
and the Common Edges to red.

Click OK to return to the drawing window.

Override of Linework Display of the
Walls: View Visibility/Graphics by
Category

Open the View properties for Floor Plans:
Level 1.

Next to Visibility/Graphics Overrides, click
the Edit button.

In the Visibility Graphics Overrides dialog
box:

« Scroll down the list to Walls.

o Click the wall line.

« Click the override button in the
Cut/Lines column.

« Set the override weight to 4.

« Set the override line color to a dark
green.

Click OK to close each dialog box and
return to the drawing window.

4 Topography
= whallx

=]

Common Edges
Hidden Lines

Wall Sweep - Cornice

LT P

Student Workbook
1 [ Il EBlack
1 3 Il Blue
2 1 I Fed
2 2 Il Black
1 3 Il Black

Each view has its own override to the global object style
settings. A couple of the previous exercises have used this
control to manipulate how objects are displayed in specific

views.
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Line Graphics
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wieight:
Colar:

Patter:
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(I FGE 000-125-064
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Autodesk

Changes you make in the Object Styles
dialog box are global and apply to all
views.

The object styles are now applied to all
wall types in the project. The wall's Cut
(pen 3 and blue) refers to the outer edge
of the wall. The wall's subcategory
Common refers to the lines common to
the layers within the wall.

The Visibility/Graphics dialog box also
holds overrides to the wall component
display graphics.

These changes are for the current view
only.

e

10
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16

17

18

Return to the view's Visibility/Graphics

Overrides dialog box:

o On the Model Objects tab, set the
Override Model Patterns Cut Pattern
Color to dark red.

Click OK to return to the drawing window.

Override of Linework Display of the
Walls: View Visibility/Graphics and
Cut Line Styles

Return to the view's Visiblity/Graphics

Overrides dialog box:

e Under Override Host Layers, select the
Cut Line Styles check box.

e Click Edit.

e Set Structure[1] to lineweight 5.

Click OK to close each dialog box and
return to the drawing window.

Return to the view’s Visiblity/Graphics

Overrides dialog box:

e Click the Cut Line Style’s Edit button.

e Set Core Layer Clean-Up to Use
Function.

Click OK to close each dialog box and

return to the drawing window.
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Autodesk

The override applies to all cut patterns
for all layers in the wall type.

=
/A ////

Any layer in the wall type definition
assigned to the structure layer now has
the wider (pen 5) lineweight assigned to

=

This setting affects only the layers within
the core of the wall type’s definition.

|
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19 Return to the view's Visibility/Graphics
Overrides dialog box:
e Click the Cut Line Style’s Edit button.
e Set Core Layer Clean-Up to Use
Common Edge Style.

Click OK to close each dialog box and
return to the drawing window.

20 Repeat the previous step and set Core
Layer Clean-Up to No Edge.

Wall Cleanup and Joins

21  Zoom into Condition A in the project.
On the toolbar, click the Edit Wall Joins
tool.

22 Hover your cursor over the intersection of
the walls until you see a square appear
around the intersection. Click that area.

23  Click Square Off and then Next until you
cycle through to the solution shown at right.

Student Workbook

Core laver clean-up  |Use Common Edge W

Default
|Use Function
se Common Edge skvle

|Mo Edge

Revit Architecture walls automatically clean up as they are
added to the project. This section guides you through control

of some special conditions.

HDD e H

5 -
ay | Lse Yiew Setting ST

Configuration (#) Butt ) Miter ) Square off

Y

Autodesk

This setting affects only the layers within
the core of the wall type’s definition.
Joins between individual walls are
shown, but using the common edge
style graphic line.

| i

No edges are shown at the core cleanup
condition between joins.

H

.

Once you have selected an intersection
to edit, the configuration control appears
on the options bar. The Next and
Previous buttons cycle through various
ways you can clean up this intersection.
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24

25

26

27

While still in the Edit Wall Joins mode, click
the intersection of the inverted T at
Condition C.

On the options bar, from the Display list,
select Don’t Clean Join.

Click the Modify tool to exit the Edit Wall
Joins function.

Zoom into the other intersection at
Condition C.

Click the right wall of the three walls at this
intersection.

Right-click the blue end grip of this wall.

Click Disallow Join.

Digplay [ Uze Yiew Setting w

Clean Join

|

:Don't Clean Join
IJze Wiew Setting

— ]

Cancel

Drag End
Disallow Join

b

Student Workbook

U

Autodesk

This illustrates a condition that might
happen when a new wall abutts an
existing wall. In this case you do not
want the core penetrating through the
existing (horizontal) wall.

The join is disallowed, and the wall does
not cut through the existing brick face.

This condition is similar to the last;
however, there are three walls that
make up the intersection. You cannot
disallow all joins because you still want
the two existing walls to clean up.
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28

29

30

31

Drag the wall end to the exterior face of the
existing brick.

Wrap the End of the Wall
Zoom into Condition B in the project.

« Right-click the wall. Click Element
Properties.

Open the Type properties of the horizontal
wall by clicking Edit/New.

Change Wrapping at Ends to Exterior.

Click OK to close each dialog box and
return to the drawing window.

Return to the type parameters of the wall
and click the Structure Edit button.

Clear the Wraps column for both Thermal
Air Layers.

Click OK to return to the drawing window.

Join Geometry

Student Workbook

You have control over the wrapping behavior of each of the
components in a wall type definition.

1 |
[-ml ¥ Edit / Mew... |
_ b

Type Parameters:

Parameter |

Do nak wrap

Structure
Wrapping at Inserts
WWrapping at Ends

LLsiARR

Function

W Finish 1 [4]
2 |Thermal/Air Lave

Thermal/&ir Laye
Mermbrane Layer
5 |Core Boundary

Misc, &ir Layers - 50,0
Insulation § 35.0
Wapour | Moisture 0.0
Layers Above Wr 0.0

You have control over the wrapping behavior of each of the
components in a wall type definition.

Autodesk

Existing New

In this case the brick does not wrap
around the end of the wall to provide
closure to the curtain wall.

The exterior layers now wrap around the
end of the wall.

Within the structure of the wall type, you
can control which layers wrap.
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32

33

34

35

Right-click the wall at Condition D.

Click Create Similar.

« Draw a vertical wall from the number1 =
to 2.

Right-click the wall at Condition E.
Click Create Similar.

Draw a vertical wall from the number 3 to 4.

On the toolbar, click the Join Geometry
tool. at

Click one of the walls, then the other.

Override All Wall Fill Patterns

Student Workbook

Select Joined Element

Hide in wigw
Creerride Graphics in

Create Similar [%

This exercise opened with the coarse fill pattern type property
for walls. You also have the ability to override the fill pattern for
all walls as a view graphics override similar to the linework

override earlier in this exercise.

Autodesk

As long as the walls do not cross near
the end of a wall, the walls clean up.

If crossing walls do not clean up, you
can use the join geometry tool to force
the cleanup.

The two walls now clean up with each
other.

3 4
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36 Type VG on the keyboard to open the
visibility graphics override for this view.

On the Model Categories tab, scroll down
the list and select Walls line to activate it.

Click in the override field in the Cut:
Patterns column.

37 Click the Browse button.

Click the Solid Fill pattern.

The override is applied to all wall types in
this view but does not affect other views.

38 Save and close the project.

Exercise 5D: Sun and Shadow Studies

Student Workbook

Visibility/Graphic Overrides for Floor Plan: Level 1

Model Categaries | Anratation Categories || Imported Cateqaries || Filters

Show model categories in this view

Projection)surface Cut

Yisibility

Lines |Patterns Lines |Patterns

" wverride,, | Dverride.

Camma...
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Pattern Qwerrides

Color: | I RsE 126-000-000

Pattern: <Mho Owerride = ~ [

This exercise leads you through using the sun and shadow features of Revit Architecture.

Autodesk

Keyboard shortcuts are just the two
keys typed on the keyboard. There is no
need to press ENTER after you type the
shortcut.

This dialog box is the same as if you
had opened the view properties and
clicked the Visibility Edit button.

Fill Patterns

I arne: Pattern:

Sand - Dense

Stesl 7
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Duplicate the 3D View

In this section you create a new 3D view
for the sun studies using the Dynamic
View tool.

Open file m_Unit 5d — Start.
Verify that the 3D Views: {3D} is current.

On the toolbar, click the Show Mass
tool.

Click the Dynamically Modify View tool.

In the Dynamic View dialog box:

¢ Click the expansion bar at the right
of the Dynamic View dialog box.

« Click Orient to a Direction, and click
Southwest Isometric.

« Click the Save icon and name the
new view Southwest Isometric
Sun Study.

Set the Sun Study Parameters

The view's advanced model graphics
stores the sun and shadow parameters.

In the drawing window, click the
Shadows menu.

Click Advanced Model Graphics.

Student Workbook Autodesk

Duplicating a view is not required for creating a shadow For example, you could have three
study. However, because many of the settings for the sun different 3D views, one with the sun
studies are view specific, creating a view specifically for the settings for December 21, another for
sun study enables you to keep these settings for this view March 21, and a third for June 21.

and create other views with different sun settings.

30

TE algn = Splt " =E Trim

[Onent to aWiew)

| Drient to a Plane... ]

2

EIE

3

Enter name for new 3D Yiew
|
Marme: | Southwest lsometnic Sun Study |
: <
ok || cancel |
=] =]

You can access the advance model graphics either through
the view properties or the shortcut menu of the drawing area

window as shown here.

Advanced Model Graphics. ..

(' shadows Off
(L shadows On

ﬂolr;lﬁtﬁxée-%ﬂT
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5 In the Advanced Model Graphics dialog  “Advanced Model Graphics r
box: i — |
e Select the Cast Shadows check st i o
bOX Shadows Properties
- []Cast Shadows]
e Click the Sun and Shadows «[:Zi;; """
Settings button. [ o
Shadow: 60 =
Sun and Shadows Settings
[ 5l Solar Study ] - Surlight From Top Right -
P
6 In the Sun and Shadow Settings dialog Sun and Shadows Settings [ = ]
box:
MName Settings
(] CI|Ck the S|ng|e'Day tab Single-Day ||v|u|ﬁ_DaY| Placeg: User Defined \‘D
e Click By Date, Time and Place and
. . Date : 3/29/2006 E~
set the location to your city or enter
the values directly with the Asimuth TmeRange:  S:33AM [T 6:05PM
and Altltude Settlngs Sunrisemsunset
« If you do not have a toposurface in Frames : E
the model (discussed in Unit 12), Time Interval: [One hour -]
verify that the Ground Plane at e
Level check box is selected. e anea[ e |
Level 1 -
Duplicate ] [ Rename ] [ Delete ]
Click OK to close each dialog box and
return to the drawing window. [ ook J[ conel [[ ey || Heo |

Preview the Sun Study in the View With the sun study parameters set, you are now ready to view
the sun and shadows cast on the building model.

7 On the Shadows shortcut menu of the " "i" '&
drawing window, click Preview Solar 2olar study On
Study. Preview Solar Study

b a,'#ﬂ%%w[q%_

8 bol?(ttohri options bar, click the Play | ] [ ” ]M [HI]
a0

The sun study plays through the day, cycling at the interval
specified in the sun and shadow settings.

Click the Next Frame button to walk
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Export the Sun Study to an AVI
File

9 On the File menu, click Export >
Animated Solar Study.

10 In the Save As dialog box, set the

following:

« Name the AVI file.

« Change the frames per second to 1
as you have left the default at 1
frame per hour. Having 15 frames
per second would make for a very
short AVI file!

¢ Adjust the format display mode and
dimensions to your preferences.

« Click Save.

11 Change the compression codec if you
want.

Click OK.
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With the sun study parameters set and previewed, you are
ready to export the sun study to a movie format file.

LrnportyLine i L
Expart CAD Farmaks
Publish DwE walkthrough. ..

animated Solar Study, ..

s

Publish to Buzzsaw
Import/Export Settings

v v v v W

File name: d - Complete Southwest lsometne Sun Study V
Save as ype: | AVI Files [ avi] ™
COutput Lenath
(%) A frames 1 To 13
) Frame range Ta
Frames per second T4 Tatal time [00:00:12
Format

Model Graphics Style | <Shading with Edges:

Dimensions | 1360 250w (1028 =2 piels

Zoomta (20 ) % of actual size

Video Compression

Compreszor: 0Ok

by Radiuz b [

Cinepak. Codec
ak Codec by Badiug
kicrozaft Video 1

Indec® video .10

Full Frames [Uncompressed)

[ Tkey Frame Every

Configure. ..

IIIIm

Abot, .

frames

Autodesk

through the study.

The compressors available depend on
what software is installed on your
machine. Full Frames is the most
compatible compression method, but
also produces the largest file.
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Exercise 5E: Importing a Revit Architecture Model into Autodesk 3ds Max

The following exercise describes how to import a Revit Architecture model into Autodesk 3ds Max software for visualization. For more detailed exercises on
working with 3ds Max, refer to the Autodesk Visualization Supplemental Curriculum.

Set up Your Model for Export 3ds Max cannot import Revit Architecture project (RVT) files
directly. You can, however, export the model to an AutoCAD®
drawing file and then load the file into 3ds Max.

This exercise does not have a starting = _accurender Name T8
workset but illustrates the general 20 Carpat i
L. . . +-77 Ceiling ]

process of linking a Revit Architecture £ Ceramic Tie iy
model into 3ds Max. You can work with (3 Concrete Bray, T exturerd

i = £ Exterior an, Smoath
your own project or any of the workbook P Shakes Tan, Textured
projects. The screen captures utilized in 7 siding e s
this exercise uses the m_Settings.rvt file : D‘;—Tc'_'si‘“m
in the training folder of the Revit =] Masary
Architecture content. If you wish to use % E;\TS
this dataset, we have included a copy in ) A S ) ) . .
the Extra RFA files folder included with This stucco material has a JPG material map. Itis a§S|gned
the curriculum to the wall along the left side of the elevation shown in the

Revit Architecture model.

This exercise file has some materials
already assigned such as brick and
glass. For this example, we have
additionally assigned a beige stucco
material to the remaining exterior walls
(this texture has already been added if
you utilize the dataset in the extra RFA
files folder noted above).

1 Before exporting your model, find the
appropriate 3D view. Either use the
default 3D view, or create your own by
placing a camera.
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Publish to Bugzsam

2 If you prefer to set up a camera, simply | & Callout
go to a plan view. B Drafting Yiew. .
. . . ﬁ] Camera
On the View design bar, click Camera. L‘\é
A Walkkhroudh
=] Leoend...
3 Click once to place the camera.
Click again to establish the view %
direction. i
-
[
4 Use t_he Dynami(_: yiew tools to adjust R Bl
the view to your llklng' Dirag mouze to change view via indicated mode. B -
Drolly Fonmard,! Tuin
Back [Chrl) [Shift) il
Wheel zooms. wWithout dialog uze middle button.
With the camera in place, your 3D view Examing | ‘walkthrough | Field of Wiew QJ
is now ready for export to DWG™
format.
Export Your Model Revit Architecture exports data in a variety of file formats,
including DWG format.
5 To export your design to the DWG ) Fle Edt ‘iew Modeling Drafting S
format, click File menu > Export > CAD New
Formats. Open... o
Clnse
FUrge Unused...
ImporkfLink 3 |
Expart 4 CAD Formats
Publish DWE ¥ Walkthrough. .. %
3
.3

ImportfExport Settings
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Verify that Save as Type is set to
AutoCAD DWG 2007 format.

Click Current View.

Accept the other default values in this
dialog box. Click Save.

Choose a location to save your exported
model.

When exporting a camera view, you see
an alert indicating the crop region will
not be exported. Click OK.

Link Your Model to 3ds Max

To link the exported DWG file:
In 3ds Max click File menu > File Link
Manager.

Student Workbook
File name: Settingz. ret-30%iew- 30Yiew1 5
Sawe as hype: | AutoCaD 2007 DWG Files [*.dwag) s
File Maming

MOTE: Uze File Mame box to specifu name or prefis

Fange
() Cumrent wiew

() Selected views/sheets

Revit Architecture 2008

E xporting crop boundary of a 30 view is not support

] E boundary will be ignored.
-

You can either import DWG files into a 3ds Max session or
link them. Linking a DWG file to a 3ds Max session gives you
the advantage of making subsequent changes in Revit
Architecture and reloading them, via an exported DWG file,
into 3ds Max without any data loss.

File Edit Tools Group Wiews

Mews... Chrl+h
Reset

' la=la] el ™y
ARED UDJECES. ..

wRef Scene. ..

File Link. Manager...

Merge...

Autodesk

| Export

“ v g Save jn: | () Revit Workbook,

Use a section box on a 3D view to limit

the geometry exported to the DWG file.

99



Revit Architecture

10

In the File Link Manager dialog box,
Attach tab, click File. Browse to the
exported DWG file.

Select the exported DWG file. Click

Open to return to the File Link Manager.

Open the preset to verify that the
cameras created in Revit Architecture
are also available in 3ds Max:

In the File Link Manager dialog box:
« Click Presets tab.

¢ Click the Revit preset.

¢ Click Modify.

If you do not want to modify the
provided Revit preset, copy it and then
modify it.

©]

.-’-'«ttachl Files | Presets |

File...
I H

—

Student Workbook Autodesk

Open

Histary: IC:\Documents and SettingshD avidihy Documentsh2

Look ir: I_} Rievit workbook j &= [

@Settings rub-30Yiew-30Viewl  dwg:

©]

.-’-\ttau:h| Files | Preset&l

Mamed Prezets:

Fiewit

Modify...
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12

13

There are several options on this tab. To
ensure that your Revit Architecture
cameras are available in 3ds Max, make
sure the Views check box is selected.

Save your modifications and then go
back to the Attach tab in the File Link
Manager dialog box.

Click Attach This File to load the DWG
file into 3ds Max. Then click Close.

If you receive a proxy message, click
Yes to proceed with link.

Your model is now loaded into 3ds Max.

Close the File Link Manager.

You can change the view to one of the
camera views created in Revit
Architecture by simply right-clicking the
view name in the upper-left corner of the
viewport and then clicking Views >
Camera: View # (where # represents the
number of the Revit Architecture
camera).
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File Link Settings: DWG Files

B[]

|H it

Basic | Advanced | Spline Rendering |

v weld ‘wheld threshold: ID,‘I ﬂ
¥ Auto-smaocth Smooth-angle: [T5.0 =

[ Unify narmals
[ Cap closed obiscts

Texture mapping: | Generate coordinates for all objects LI

Curve steps: |1D ﬂ
Surface deviation for 30 zolids: |1.D ﬂ

Inciude

[ Extemal references [~ Lights

[ Hatches ¥ iews and Camera:
I™ Paints I~ UCSs [grids)

Save % Cancel

Proxy Objects Detected

The drawing vou have opened conkain:
ObjectDBY application. Many manufact
that allaw vou ko correctly view these «

Wisit the AutoCAD Cbject Enabler Assis
Autodesk object enablers, or contact £
other applications,

Autodesk
File Link Manager m
Attach | Files | Presets |
File...
IE:\Hevit WiorkbookAS ettings. rvt-3DView-3DViewl.d |
Preset: I j
[~ Rescale

Irzoming file units: I - I

Select Layers to include... |

Altach thiz file
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15

16

From this shortcut menu, you can select

the same camera to modify its location
in the other views.

Finally, the materials that are applied in

Revit Architecture are accessible in the

3ds Max environment:

e On the Rendering menu, click
Material/Map Browser.

The materials in the scene are the
AccuRender materials read from the
original Revit Architecture model. They
have maintained the same names.

When listed in the Material Editor, the
materials carry with them bitmaps
assigned to them with the Revit
Architecture model.

When rendered, the assigned material
maps come through without any
manipulation in the 3ds Max Material
Editor.
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Wiews 3

Camera: 3D Yiew 1

v amooth + Highlights v Perspective

Viewport Clipping

Disable Wiew

Seleck Camera
%elect Camera Target

Rendering  Customize MAXScript  Help

Render. .. F10
Fresirnmment ]
Ental fay Message window, ..

Material Editar... I

MaterialiMap Browser, .,

A

Wideo Post, .,

R (%G X|@|4 % o RT& S
% |rand Firish Systern te:-:turéJ\L

Offset Finizhes - Exteriar - EIFS - Extefiar Insulation and F
Finishes - Exterior - EIFS - E sterior Insulation and F

Diffuse Map: Bitrnap

U: DD ] [FUTE =] T ™ Bl A =]
woo s [002r 3 T W w[oo 3 ‘

[- Bitrnap Parameters |

Bitmap: 1 couR enderBedist SILPPO EI\T'\M atena\STCET1EJPG |

Feload rEerpir@Placement—|

Autodesk

Material/Map Browser

Browse Fronn:
MM Librany
" Mt Editar
" Active Slot
" Selected
- .S.cene N

Fa:oﬂ

|Finishes - Exterior - EIFS - Exteriar [nsula

| 22X 8

@ Concrete - Cast-in-Place Concrete
@ Default Floor [ Architectural | [Floo
@ Default 'wall [ Architectural | [wfal
@ Door - Frame [ Architectural | [Doc
@ Door - Panel [ Architectural ] [Doo
@ Finishes - Exterior - EIFS - Exterior |
@ Finishes - Interior - Gypsum Wall Eo
@ Glass [ Architectural | [Curtain Par
@ Mazonry - Brick [ Architectural | [
@ Metal - Aluminurn [ Architectural | |

& Poofing - Azphalt Shinale | Archil
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Once again, for in-depth coverage of 3ds Max, refer to Autodesk Visualization Supplemental Curriculum.
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Unit 6

Theory: Design Constraints

Student Workbook

Revit Architecture: Levels, Reference Planes, and Grids

This unit covers the basics of design constraints. You create gridlines, and then use the array tool to look at the constraint tools it offers. You then add walls,
constraining them to the gridlines. In the second part of this unit, you create a roof by extrusion that is constrained to reference planes.

Add a New Level

1 On the File menu, click New > Project.
Click the Browse button.

Navigate to the folder that contains

Workbook Metric Template.rte provided

with the data set.

In the project browser, open Elevations
South.

2 On the Basics design bar, click Level and

click two points below Level 1. It does not
matter where you click (use the image as a
guide).

With the level still selected, click the text of
the temporary dimension of this new level.
Change the value to 600.

Each time you create a level, Revit Architecture automatically
creates a view for that level. If you don’t want a view for a level,
clear the Make Plan View check box on the options bar.

bl ake Plan Yiew

ELLTITR
ST Tl d - D_ISQ
-

Autodesk

In this case you are going to make the
plan view so that you have a view you
can work in to modify the foundation
later.

Double-click the black triangle on an
elevation symbol in the project to
automatically open the corresponding
elevation.

To place a new level you must be in
elevation view or in a section view.

If you know the absolute elevation of
a level, you can type it directly by
clicking the text that is below the level
line while still in the command.
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4  Onthe Basics design bar, click Modify Revit Architecture helps you here: As
. soon as the points are aligned, Revit
Select the level you've just added. - _Level Architecture displays a green dashed
e — — el a line along these points. You then see
Drag the blue dot on the left until it is aligned [Original and Extens | a blue lock icon, which indicates that
with the existing ones. . rgne ane eensen [Grignal and Extersion] @l the points are locked together. If
you move one, all the others follow.
Do the same for the blue dot on the right.
5  Click the squiggle grip to offset the mark Level 1 ab
from Level 1. —
Level 3
6  Drag the blue circle grips to adjust the Level 1 % Level 1 ™
leader away from the mark. - — 4@ _— — ﬂ
« Dy )
W@ Level 3
-600 g —6004®\
7  Click the name of the new Level (Level 3). You can choose to rename the level
3L in the project browser by right-clicking
Change this name to T.O.F. (Top of Level 1 this view and clicking Rename.
Foundations). - 0

rename the corresponding view. Click Yes.

Revit Architecture asks if you want to B '\

-600
4
Add Gridlines Gridlines and level line marks behave much the same way and
have similar controls.
8 In the project browser, open Floor Plans B Floor The direction used to draw the gridline
Level 1. 0 arid defines the side where the bubble is
el s attached.

On the Basics design bar, click Grid. [, Lines
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9  Click two points to place the first vertical
gridline. Pick from bottom to top, or south to
north.

10 On the Basics design bar, click Modify and
select the gridline in the project.

On the Edit toolbar, click Array.

On the options bar, set the following:
e Select Linear.

« Select Group and Associate.

¢ Inthe Number box, type 5.

« Select Move to 2nd.

Click the gridline, move your cursor to the
right, and on the keyboard type 6m and
press ENTER.

Adjust Arrayed Elements

e e

Oy Rotate ([ &ray  [Ji] Mirar

1l [kl

mﬂ [v] Group &nd Azzociate Mumber: |5

nber: |5

Student Workbook

il

Mave To: (31 2nd (0 Last

[] Canstrain

[

Modifying a dimension between arrayed elements modifies all

arrayed elements.

Autodesk

If you draw it in the wrong direction,
you can use the check box that
appears at the end of the gridline
when the gridline is selected.

B ee-—e O
O e -e4) @
¥ ee-e4)

Note: The same concept applies to
level markers.

? B ?
o i
o i
| | |
o i
o i
I I 1

e 1
When you‘ve finished the array, you
can easily change the number of
copies. If necessary, click an element
in the array to display the number of
Coplesl- vl ] ] 1
I i i
' i

o : —
I ik I |
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12

13

14

15

Click gridline 2.

On the options bar, click Activate
Dimensions.

Click the dimension that appears.

Type 5700 for the distance

Select all the vertical gridlines.

On the options bar, click Ungroup.

Add Horizontal Grids

On the Basics design bar, click Grid.

Click two points to place the first horizontal

gridline from right to left.

Press ESC twice.

Zoom around the bubble of the horizontal
gridline.

Select the gridline. Click the text in the
bubble, change the value to A, and press
ENTER.

Student Workbook

Activate Dimensians{
n

lUngraupI [.f-‘-.ctivate Dimensiuns]
|

Autodesk

The entire grid system adjust to the new
dimension.

Each gridline can now be moved
individually.

Now that you've ungrouped the element,
the number of elements in the array can
no longer be changed automatically.

The gridlines adjust as if you had used
the Copy tool to create the five gridlines.
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16 Create an array with this gridline. o 3] & @ @ Arrays in Revit Architecture are
! ! powerful. You can move one element
Clear the Group and Associate check box. i in the array and all the others move
T accordingly. Note, however, that this
The distance between two lines should be . -E}—-J _____ i i L] occurs only if you have selected
4m and the number of copies set to 4. i i i I i Group and Associate from the options
1
|

—— bar before array creation.

Add Foundation Walls Constrained to When you draw foundation walls, by default they extend down
Grids from the current level rather than up from it. You can change
the view range to see these walls as they are drawn.

17 Right-click in the view. Click View Extents The foundation wall is positioned

Properties. Crop View L] below the current level. If you don't
Crop Region Visible L] change view depth, you cannot see

In the Element Properties dialog box, next to finnatation Crop C . the new wall that you are going to
View Range, click Edit. Hiew Range ' Ed.. h add.

18 From the View Depth list, select Level
Below (T-O-F)- Wiew Depth
In the View Range dialog box, click OK. Level exelHetonl TR0
In the View Properties dialog box, click OK. f e I .

19 On the Basics design bar, click Wall.

On the options bar:

« Select Basic Wall: Foundation - 300 mm
Concrete.

« Set Depth to Level T.O.F.

« Check that alignment is set to Wall
Centerline.

« Clear Chain.

Draw a first wall from the intersection
between lines 1-A and intersection 1-C.

P

T oot
b o

Click the lock icon to lock the wall with the
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20

21

gridline.

Using the image as a guide, add five walls.
All of them must be locked with the
corresponding gridline. Lock each wall
section immediately after drawing it.

Right-click in the view. Click View
Properties.

In the Element Properties dialog box, next to
View Range, click Edit.

In the View Depth list, select Associated
Level.

In the View Range and View Properties
dialog boxes, click OK.

Student Workbook

79 9 99
O—-i—-———iEiL——?iEi——
| & |
O e T =
8 | &

A N ey R B B
o8 i i
| | | & | |
T7 99
O —-— - ——- S

| | | |
e

| | | |
O__' ________________ i _____

|

|

Autodesk

If you've used the Chain option, you

probably don't see the lock icon. Use
the Align tool to lock the relationship

between the gridline and the wall.

"fé Ailign

L
3
L 4

The foundation walls disappear
because they are not in the view
range.
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On the Basics design bar, click Wall.

On the options bar:
« Set type: Basic Wall: Generic- 200 mm.
« Set Height to Level 2.

« Check that alignment is set to Wall
Centerline.

+ Clear the Chain check box.

Using the image as a guide, add these
walls. All of them must be locked with the
corresponding gridline. Lock each wall
section immediately after drawing it.

Add Structural Members

Go to Floor Plans Level 2.

On the Structural design bar, click
Structural Column.

On the options bar, set:

o Type = UC-Universal Column:
305x305x97UC.

e Depth = Level 1.

Click the intersection between gridline B and
2.

Student Workbook

Like foundation walls, structural members are often drawn
down from the current level to the level below. This setting is
similar to Walls on the options bar.

|m

Depth: |» | | Level 1 |+

Autodesk

If you do not see the Structural tab on
the design bar, you can add it by
right-clicking anywhere on the design
bar and clicking it on the shortcut
menu.

You can see the walls below because
Level 1 is set as an underlay for the
view by default in the workbook
template you started with.

Advanced Model Gra

Underlay Lewvel 1

Underlay Orientation ‘Plan

Tt N S Py D mdmemk Blmekb

Structural components are
automatically locked with gridlines.
Click exactly at the intersection. Zoom
in if necessary.

Most of the structural elements,
including the foundation, are drawn
extending down. This includes the
foundation wall and the structural
columns.
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25 On the options bar, click Grid Intersection

26

27

and do one of the following:

e Hold CTRL as you select gridlines B, C,
3, 4.

OR

« Select the intersection of these grids
with a selection window from right to left
across the grids as shown at far right.

On the options bar, click Finish.

Press ESC twice to end the command.

Select all the columns in the project. Open
their element properties and verify:

« Base Level = Level 1.
e« Top Level = Level 2.
« Top Offset = 0.

Click OK.

Flex the Building

Flace By: E;?E ﬂ

—H —— — — —

— —— - —+t —

With some walls and columns in the project and locked to the
gridlines, you can now adjust the dimensions between the

Parameter |
Constraints
Base Level [Level 1
Base Offset 0.0
Top Level Level 2
Top Offset 0.0
Maves Swith Grids
Graphics

Student Workbook

gridlines and all the constrained components update

accordingly.

Autodesk

A G AR
I T N A
]
I
2R

The columns have now been added to

the project.
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Set current Floor Plans — Level 1.
Move gridline 2 4M left.

Click the Modify tool.

¢  Click gridline 2.

Click the Move tool.
Click anywhere in the drawing window.
Move your cursor to the left.

Type 4M and press ENTER.

Add an Extruded Roof—Create and
Set Work Plane

Unit 1 led you through creating a simple roof
by footprint. When you create a roof by
footprint with the Pick Walls option, there is
a soft or inherent constraint between the
roof and the walls that generated it.

Go to Floor Plans Level 1.

On the Basics design bar, click Reference
Plane.

Add a reference plane on the west and east
sides of the building.

Press ESC twice.

Student Workbook Autodesk

Because the wall between grids C and
D along grid 2 has been locked or
constrained to grid 2, it, the foundation
wall below this view, and the column

In this part of the exercise, you create a roof by extrusion. The
extrusion roof is a shape generated by lines drawn in a
reference plane perpendicular to the normal plan working
plane. Once constructed, the extruded roof’s start and end
points are defined by the location of its reference plane.

Drawing a reference is like drawing a
line; you simply click two points (start,
end).

along this grid all move with the gridline.
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Select the reference plane on the west side.

Change the value of the temporary
dimension to 1000.

Convert the temporary dimension to a
permanent one.

Click the dimension line to select it instead
of the column line.

Click the lock icon that appears.

Perform the same operations for the east
side.

Select the west side reference plane.
On the options bar, click Properties.

In the Element Properties dialog box, type
Roof Shape in the Name parameter.

Click OK to return to the drawing window.

Add Roof by Extrusion

Open the 3D view.

On the Tools toolbar click Work Plane
Visibility.

In this section, you use the reference plane as a work plane to
draw an extruded roof.

Student Workbook

| PR

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

Parameter

Walue

Marme

Identity Data

| S o 2y

-

H
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Roof Shape|

AFED DO
[:] [¥] Press +

&, Demolisl

[

1
)

[irag D

Autodesk

To convert a temporary dimension to
a permanent dimension, simply click
the symbol below the dimension line.

Jnnu.éui

1

The blue grid is the work plane on
which you are working when you
create the sketch. In most cases Revit
Architecture automatically creates a
work plane that enables you to
sketch. If Revit Architecture can't find
a solution, it prompts you to select a
suitable work plane.
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34 On the Basics design bar, click Roof > Roof
by Extrusion.

35 Inthe Work Plane dialog box, select Roof
Shape from the Name list.

Click OK.

36 In the Roof Reference Level and Offset
dialog box, click OK to accept Level 2 as a
reference level for the roof.

37 Open the 3D view. On the Tools toolbar,
click Work Plane Visibility.

i

Note on setting views to work planes:

For this exercise you change to the west
view in the next step to draw your sketch
line. However, if you do not have quick
access to an elevation or a section that
looks at the work plane, you can use the
dynamic view to set the 3D view to the work
plane.
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Roof by Fookprink

% Roof

ﬁ Flaar Roof by Extrusion
‘?@ erid Roof by Face
Kl .
d Roof Soffit
.. = ——r
Specify a new 'Wark Plane
(© Name Reference Plane : Roof Shape I'v_l\
() Pick a plane Er:lodne;
() Pick a line and usg g::g g
Grid : 4
Grid: &
Gnid : &
C Grid: B l
- Grid: C
- + e |Grid: D
=T
Lewvel: Level 2 w
Offset: 0.0
Ok, ] [ Cancel

R

Dynamic Yiew |:|
Drag mouze to change view via indicated mode. 7
Scroll Zoom Spin
[Ctrl) [Shift)

Wheel zooms, ‘Without dialog uze middle button.| i

Examine @ E

Autodesk

As you can see, if you name a
reference plane, it automatically
creates a work plane. This is a useful
feature.

Work planes can be defined by a face
on an object (a wall, for example), a
reference plane, or a line.

Notice that each of the gridlines is
automatically considered to be a work
plane.

The work plane is aligned with the
reference plane placed previously.

To sketch the roof, it would be easier
to have a point of view perpendicular
to the work plane.

£l
mode. | | [Orient to a Direction] E4 I

] [Orient to a iew) v

auttan. I Orient to a Plane...

114



Revit Architecture Student Workbook Autodesk

Specify an Orientation Plane

(&) Mame Reference Plane : Roof Shape M
; The view orients to the work plane and
O Bick 2 plane shows as much of the model as
- possible. In this case it is backward, so
you use the west elevation instead.
38 Set the West Elevation current.
A
R I e e
1 1 1 1 1 I |
1 1 | 1 1 I |
| LIS S | S S L —
39 With the Lines tool selected on the design araer
. . Sketch 3
bar, click Arc Passing Through Three -
Points on the options bar. e Modify %S/N
4= Dimension : : : . : : :

Draw an arc using the image as a guide.

Ik Lines
On the design bar, click Finish Sketch.

[]Chain dg |Fl\j Offzet; [ ] Radius:
o

|.ﬁ.r|: passing through three pu:uintsi

40 Set the 3D view current. Shade your view if you want.

On the View menu, click Orient >
Northwest.

Highlight an exterior wall, press TAB, and
click to select the walls.
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41

42

43

On the options bar, click Attach and select
the roof.

Go to Floor Plans Level 2.
On the Tools toolbar, click Align.
Click the east reference plane.

Click the edge of the roof.

Introduction to View Templates

In the project browser, right-click Floor
Plans: Level 2. Click Duplicate.

You should now be working in a view titled
Copy of Level 2.

On the View menu, click Apply View
Template.

Select Structural Framing Plan from the
list. Click Apply.

Review the changes in the drawing window,
but do not close the dialog box.

Select Site Plan.

Click Apply. Review the changes in the
drawing window, but do not close the dialog
box.

Finally, select Architectural Plan.

Click Apply. Click OK.

Student Workbook

A view template stores all the parameters of a view. You can
create and apply these as needed to quickly adjust the view
settings.

=0 |

Select View Template

<Default Wiew Templates
Architectural Elevation
Architectural Plan

Architectural Presentation 30
Architectural Presentation Elevation
Architectural Reflected Ceiling Plan
Architectural 5 ection

Site Plan

Site Section

Stuctural Foundation Plan
Stiuctural Framing Elevation

:Structural Framing Flan

alructural sechon

Show

[ Existing wiewes Al view ypes

[ Apply autamatically ba new views of same type

ak. ] [ Caticel

B —BE—

] LD}ADDW ]

= I =

Autodesk

The roof is cut by the cut plane of the
view.

The cut plane for a framing plan is much
lower, so you see less of the roof.

Also, the columns that were gray now
appear solid.

4o
B 009
Sl ]
B

For the site plan, the scale changes as
well as the view range, which shows the
entire roof.
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Create a View Template

44  Right-click in the view. Click View
Properties.

In the View Properties dialog box:

« Change the name to Roof Plan.

« Next to View Range, click the Edit
button.

45 In the View Range dialog box, change the
Top and Cut Plane values to 12m.

Click OK two times to return to the drawing
window.

46 Onthe View menu, click Create View
Template from View.

Type Roof Plan View Template for the
template name.

Click OK two times to return to the drawing
window.

Student Workbook

Instance Parameters - Control zelected or to-be-created insta

Parameter | Yalue

Identity Data
Yieww Mame [F.oof Plan

Title on Sheet

Default Wiew Templat | Structural Framing Plan

Extents

Crop View 7]
Crop Region Wisible [ ]
Annatation Crop [F]

View Range [ Edit,..
Scone Box Mang
View Range
Primary Fange
Top: |Assnciated Level [Level 1] = | Offzet: 120000
Cut plare: Agzociated Level (Level 1] Offset: 120000
Botbom: |Associaled Level [Level 1] - | Offzet; 0.0

Wigrw  Modeling Drafting  Sike  Tools  Sett

7 e 3

apply Wiew Template. ..
Create Yiew Template From Yiew. .. %

Autodesk
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48

49

50

Change to the Level 2 view.

In the project browser, right-click Floor Plan

Level 2. Click Apply View Template.

Select Roof Plan View Template from the
list.

Click OK.
Add a Strip Footing

Open the 3D view.

Click the Work Plane Visibility tool to turn off

the grid.

On the Structural design bar, click
Foundation > Wall.

Click the lower wall to add the continuous
footing to the lower stem walls.

Student Workbook
Open
Close
T.OF  Find Referring Yiews
Ceiling Pl
Level
Level Apply View Template
T.OF =

Create Yiew Template Fro

Je Plane |a = p

[ R

@ Roof =
£ Slab

[l Beam System

&Lz Foundation = Wiall

Isolat[%

Slab

/

/i

Now that your model is filled out, explore the constraints still on the walls and gridlines.

Autodesk

The view template you made and its
parameters are applied to the Level 2
view as well.

The next unit explores view templates in
more depth.

The Continuous Footing tool adds a
spread footing at the base of a wall. In
this case, you add the continuous
footing at the bottom of the lower of the
two walls.

Create more reference planes in a section view that are nonorthogonal to the project. Name the reference planes and set a 3D view to orient to them. With these

skew reference planes as the work plane, what objects can you draw? What objects are you prohibited from drawing?
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Unit 7

Theory: Design Information Organization

Student Workbook

Revit Architecture: Components, Groups, Categories, and Subcategories
This unit has four exercises.
7A provides a quick overview of the organization and structure of Revit Architecture design objects.
7B explores the user-created organizational system of Revit Architecture groups.
7C continues the exploration of groups and the ability to convert a group to a linked file or vice versa.

7D leads you through breaking a view into two dependent views to place a larger plan onto two sheets.

Exercise 7A: View Templates, Categories, and Subcategories

In this exercise you create and apply a view template to explore the categories and subcategories of object styles that are the basis for object organization and
structure in Revit Architecture.

Create a New View and Apply a
View Template

Open file m_Unit 7a — Start. The file
should open with the Floor Plan Level 2
active.

In the project browser, right-click Floor
Plans: Level 2.

Click Duplicate View > Duplicate with
Detailing.

|m_unit 7a - Complet. || |

=D Views (sl

= Flooe Plans
Backyand
Gaage
Laved 1
:Lmd Ed
Fool
Sie
Sielev

= Ceding Plary
Backys
Gaage
Leved1
Lewel 2
Aol
Siteley,

A

Cpen
Chose:
Fird Rafarring Wisves

Apply View Template,,

Crmake Wes Tasngdabe Frodn View...

Cuplcate ew

Al
| 4 '1_:
--:_ u:+

| i

Autodesk

The plan view has a view template
assigned to it (Architectural Plan 1-50).

Duplicate with Detailing copies the
annotation elements that are placed in
that view.

The new view has dimensions, tags, and
other annotation copied from the original
view.

Although you could use Duplicate rather
than Duplicate with Detailing here, you are
going to take care of these elements with a
view template.
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2 Right-click Floor Plans: Copy of Level 2.
Click Rename.
Rename this to Level 2 Furniture.

Tile the Level 2 and Level 2 Furniture
views.

3 In the project browser, hold CTRL and
select both the Level 2 and Level 2
Furniture views.

Right-click. Click Apply View Template.
Click the Furniture Plan 1:50 template.

Click OK.

4 In the project browser, right-click the
Level 2 view.

Click Apply View Template.
Click the Architectural Plan 1-50.

Click OK.

Edit the Furniture Plan View
Template

Student Workbook

Roof Apply Wiew Template. ..
Site %

Select Wiew Template

Architectural Prezentation 30
Architectural Prezentation Elesvation
Architectural Reflected Ceiling Plan
Architectural Section

{Furmiture Plan 1-50

Showdll

In this section you edit the view template parameters to turn
off the furniture and door tags.

Autodesk
i ]
=
= iy
et . O
LA
T ]

Both views have now been updated with
the new set of visibility parameters
stored in the view template.

The Level 2 view is returned to its
original state.
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5 On the Settings menu, click View
Templates.

Set the view template to edit to Funiture
Plan 1-50.

Next to Visibility/Graphics Overrides, click
Edit.

6 On the Model Categories tab, note that
Plumbing Fixtures has no overrides in
place.

7 Expand the Furniture category.

Student Workbook

—

View Templates
Naene: Fuirure Pian 15 ] [
Parameter Yalue E
Wiew Scale 1:50
Display Model Mormal
Detad Level Medium
Visibity fGraphics Onerrides | Editas I, |
Madel Graphics Style Hidden Line
Advanced Model Graphics | Edlik... |
Wiew Randge I Exdit I

Visibility/Graphic Overrides for Architectural Plan

Cuk

Hidden Lines

Hidden Lines

Overhead Lines

Furniture Spatems

Model Categaries |.~’-‘mnu:utation Categaries | Imported Categaries | Filers
Show model categarnies in this view
ProjectionSurf, ..
Wisibilits
Lines | Patkerns
[+ W Parking
[+ W] Flanting
| ) [w] Plurnbing Fistures N
[+ [¥| Railngs by
#- [ Ramps
£ Floors
Furniture

Autodesk

When there are no overrides in place, a
view uses the By Category setting. In
such cases the objects look to the
Settings > Object Styles for display
parameters. There are no overrides set
for this view template.

These are the subcategories of
Furniture. In general, subcategories are
established by the families as you load
them into the project.

You create a new subcategory later in
the exercise.
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10

Click the Annotation Categories tab.
o Clear Door Tags.
e Clear Furniture Tags.

« Verify that Dimensions, Elevations,
and Sections are cleared.

Click OK to close each dialog box and
return to the drawing window.

In the project browser, right-click Level 2
Furniture.

Click Apply View Template.
Select Furniture Plan 1-50.

The door tags and furniture tags have
been turned off for this view only.

Change an Object Style Globally

On the Settings menu, click Object
Styles.

Student Workbook

Maodel Categories || Annatation Categones || Impaorted Categories | Filter

Show annotation categories in this view

Projection/surface
Yisibility —

Lines

Detail Item T ags
+-[] Dimenzions

Dioor Tags
Electical Equipment Tags

E

i = []
gilki —
1= [ Iz—_'
- £ I T
Il -
il 7 LA
= b=

FITT

The object styles control the linework representation for all
objects. Changes you make in this dialog box affect all views
that do not have an override in place.

Object Styles

IModel Objects | Annotation Objects | Imported Objects

Line Weight,
Projection | Cut

Ling Calar Line Pattern | Materi:

Cateqory

N Elack Solid
N Elack Solid
N Black Solid
N Elack Solid
RGE 000 Salid
Black Salid
Elack. Solid
Black Solid

i Cazework

Ceilings

Colurnrs

Curtain Panels
Curtain Systems
Curkain Wal Mullions
Dretail [tems

Droors

3
3
e}
2
2

) P G O Y B ) D

b B

Autodesk

Clearing these elements tells Revit
Architecture not to display them when
you apply this view template.

You can save visibility settings in view
templates and recall them to be assigned
at any point to any view. The visibility
settings define what categories and
subcategories are visible within a view.

To save the active visibility setting that
you define as a view template, on the
View menu, click Save as View
Template.

To apply a view template, on the View
menu, click Apply View Template, or
right-click in the project browser and then
click Apply View Template.

Use category/subcategory structure to
manipluate the settings for the
lineweight, line pattern, and material for
the objects.

The Object Styles dialog box has three
tabs: Model Objects, Annotation Objects,
and Imported Objects.

You can control the appearance of
model and annotation objects from the
first two. On the third tab you can control
display settings for imported objects
such as DWG format files (line color,
weight, style).
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11

12

13

14

15

Scroll down the window to Plumbing
Fixtures. Change color to Red.

Click OK.

Open the Level 1 plan view.

Verify that the plumbing fixtures have
assumed the new color settings.

Close the Level 1 plan view.

Create and Assign a Subcategory

On the Settings menu, click Object
Styles.

Expand the Furniture category.

Add a subcategory by clicking New.

Name the new subcategory Bedroom
Closet as a subcategory of Furniture.

Click OK to return to the Object Styles
dialog box.

Change the subcategory color to orange
by clicking the color column.

Assign the Closet Shelf to the New
Subcategory

Student Workbook

+ F'Iantin_g 1
+- Plumbing Fistures 1
=+ Railings 1 2

[]
L H Lan

—

Subcategories are primarily used by families as a means of
providing visibility, lineweight, and material assignment

control of the subcomponent of the family.

Black
B Fack

Owerhead Lines
+l Furniture Suztems

+| Flonars 1 B bilack
=) Furniture 1 Bl Elack
Hidden Lines 1 N Black,
Hidden Lines 1 I Elack

1

1

5B 127127127

Parcelain - Linen

okl

ohd
Solid
Dazh
Drazh
Long Dash
Snlid

ack, Long dazh |
Ark | aminate - | inen Matte ¥
t odify Subcategories
Hew ] [ Deleta ] [ Fename
ak I [ Cancel l [ Apply l [ Help

= Furniture
Bedroom Clozet

—_ =

Hidden Lines

Autodesk

Because styles are not view specific,
changing the color of a category affects
the display of that category in all views.

The following steps are usually done within
the family file as illustrated in Unit 11.
However, the same theory applies if you
create in-place families as has been done
on the closet shelves in this project.

P =

Mew Subcategory

MHame:

Bedroom Clozet

Subcategory of:

Furniture ||
Floors ~
Furniture % )
Furniture Systems

|| Generic Modelz

123



Revit Architecture

16 Select the furniture item inside the closet
in the main bedroom (see image). It's an
in-place family.

On the options bar, click Edit.

17 Right-click the shelves of the closet (see
image). Click Element Properties.

18 Change the subcategory to Bedroom
Closet.

19 Select, with the CTRL key, the symbolic
lines defining the closet, right-click, and
click Element Properties.

Assign the subcategory Bedroom Closet.

Student Workbook
Edit
i prm,
Zoom To Fit

l B

¥ Previous ScrallfZoom
Ly
- Wiew Properties...

@ement Properties...
=
R i

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

Parameter Value |=|

Subcakegory Eiedroom Closet I, W

Solid/vwoid Solid

5

Symbaolic Lines

Autodesk
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21

Click OK to close the window.

On the design bar, click Finish Family.

Note the color change of the components.

Override by Element

Right-click the dresser and bed in the
master bedroom.

Click Override Graphics in View > By
Element.

Student Workbook

Revit Architecture also provides the ability to override the
display of individual elements.

14 m?

=]

Cancel

Hide in wiew 3
COwerride Graphics in View ¥ By Element. ..
%\; Cakegory..,

Autodesk

The visibility of the Bedroom Closet
subcategory can be switched off even if
the rest of the furniture is visible. Open the
visibility settings for this view and expand
the Furniture category. The Bedroom
Closet subcategory is now available as a
parameter that you can control by object
style for all views, or by visibility graphics
for view overrides.

You can override the color of the category
or subcategory by opening the visibility
settings for the view and setting a view
override.
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23

24

Click the Project Lines expansion arrow.
Click the Color button.

Change the color to green.

Click OK to return to the drawing window.

View Filters

Open Level 2 Furniture view properties.

Click the Visibility/Graphic Edit button to
access the overrides for this view.

Click the Filters tab.

On the lower portion of the Filters tab,
click the Edit/New button.

Student Workbook

View-Specific Element Graphics

[T Halftane

j Frojection Lines

[] Tranzparent

ﬂ Surface Patterms

Weight; <By Object Style> v
Color: I- RGE 000-128-000 .
Pattern: <By Object Style> v/ E]

Revit Architecture provides the ability to control items by

category, subcategory, and instance. Within a specific view
you also have the ability to create filters that give you further

control over the display of objects.

[ Visibility/Graphic Overrides for Floor Plan: Level 2 Furniture

Moded Calegaiies | Annotation Calegoties | Imported Categories | Fiktess

Pmpatb&u‘ﬁul‘ac.e

eame Wisibility

I Pattarms

| Mo filtess have been apphed bo this view, Chek Add to apphy one

Autodesk

You have quite a bit of control over how
individual objects are displayed.

This function enables you to override most
of the individual element’s visibility
properties, including the lineweight, color,
and pattern.

This function also enables you to override
an element’s material surface pattern as
well.

Al document fikess ane defined and
modfied here

| Edt/Mew,
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On the Filters tab, click the New icon.
Type Walls for the filter name.

Click OK to return to the Filters tab.

On the Filters tab, under Categories,
scroll down the list and select Walls.

Under Filter Rules, set:

«  Filter By = Structural Usage.
o Operator = Equals.

o  Structural Combined.

e And = None.

Repeat, adding a filter for Windows. For
this filter leave Filter By set to None.

Click OK to return to graphic overrides
page.

In the Visibility Graphic Overrides page,
Filter tab, click Add.

Click both filters. Click OK.
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| Filkers

B

Filterb‘t\‘same
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defining filter rules.
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Autodesk

Filter Rules

Filter by: | Structural sage

v| (]

equals ™|
Stuctural cormbined 1E:
And: | [none) o E

The Filter Rules options enable you to
adjust visibility overrides for specific
rules.

Filter Rules

Filter by: | (hone]

Add Filters

Select one or more filkers to insert,

Walls
iindows
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29

Select the Halftone check box for each
filter.

Click OK to return to the drawing window.

Student Workbook

Visibility/Graphic Overrides for Floor Plan: Level 2 Furniture

Model Categories | Annatation Categories | Imported Categories | Filters
o ProjectionfSurface Cut
Mame Wisibility = = Halftone
Lines | Patterns L|nes| Patterns
Wallz v
Windows verride, | Override...| erride| Cverride. ..,

HC——
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Bedroom

Autodesk

Both of the exterior wall types have the
designation Structural Combined and are
gray along with all the windows. The
interior walls are nonbearing and are not
affected by the filter override.
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Exercise 7B: Group Basics

A group is a collection of Revit Architecture objects that behave as one element. Annotation elements and model elements cannot belong in the same group.
When you create a group from a collection of objects that contains both model and annotation elements, you create two groups, a model group and an annotation
detail group. This exercise explores the basic functionality of groups along with the relationship between the model and annotation groups.

Create a Group

1 Open the data set m_Unit 7b —
Start.rvt.

]
ol
]
|

Verify that the Floor Plans Level 1 is .
current. »

Zoom into the desk and chair (middle
left). -

2 Select the shelf, door, door tag,
windows, window tags, desk, chair,
room, room tag, and the right wall of
the office:

e Click outside the upper-left corner.
Holding the left mouse button,
drag the pointer to the outside of

the lower-right corner and release. J
« Hold SHIFT, and click the left wall
to deselect it. ' . =1 —— —
3] [l

3 On the toolbar, click Group. ] Anay ] Miror B Goup  # oF

i s
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4 In the Create Model Group and
Attached Detail Group dialog box, set:

« Model Group Name = Typical
Office.

« Attached Detail Group Name =
Typical Office Tags.

Click OK to return to the drawing
window.

5 Note that the group has three grips.
The middle grip is the insertion point of
the group.

Drag the insertion grip to the lower-left
corner of the space.

Array Typical Office Model
Group

6 With the model group still selected,
click the Array tool.

On the options bar, set:

e Array Type = Linear.

« Clear Group and Associate.
e« Number=9.

« Move to 2nd.

« Select Constrain.

7 Click anywhere in the drawing window.
Drag to the right.

Type 3200.

Student Workbook

Create Model Group and Attached Detail Group

todel Group

Mame; | Typical Office

(] Open in Graup E ditor

Autodesk

Attached Detail Group

Mame: | Twpical Office Tags

0k H Cancel H Help ]

mﬂ ] I?\r;:up And Azsociste Mumber:
M

MHumber: |9

Mave Ta (33 2nd ) Last

Caonztrair

Typical Office : Typical Office Tags || [:

Basics E

Eg Modify |
i wal
@ Dhaar

[fH ‘Window

Also note that the tags have been moved
to a separate group.
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10

Student Workbook
Press ENTER.
Click OK in the warning message that
appears. ‘
| — —
! 1

Revit Architecture 2008
YWWarning - can be ighored

Highlighte_d waﬂs n‘ferlap. Caolar fiIIS_, room tags_fan_d.rlonm

Hover the cursor over the wall
between the conference room and the
far right office.

&)

Press TAB.

Click the wall that highlights. A blue
group icon appears with a leader to the
wall.

Click the blue icon to exclude this wall Click

from this group.

To change a group’s definition you enter Edit mode.

() | EEpo] (ongoe] 7

I
[
1
e N

Edit the Group

Click any of the model groups.

On the options bar, click Edit Group.

Autodesk

This message tells you that the right wall
that is in the group is lying on top of the
left wall of the conference room. This is
not an uncommon condition when working
with groups. One end or both will be
unique conditions.

Furthermore the warning says that you
can hover your cursor over that wall and
remove the offending wall from this
instance of the group.

You can also right-click the wall or blue
icon and then click Exclude on the
shortcut menu.

| AN

| Cancel

Mowe to Project

' Exclude
! Shiowy Rei‘}‘.ﬁed. .
|

Hide in wigw

]

(]

(=14

Model Group: Typical (
e 1L =
20 =0 ¢ &

The group is open for editing. Those
objects not in the group are dimmed and
not accessible.
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12

13

Move the desk and chair toward the
window.

Move the door against the right wall.
Rotate the shelf.

On the design bar, click Finish.

Add Objects to the Group

Click one of the model groups. On the
options bar, click the Edit button.

On the Basics design bar, click
Component.

Add a Chair-Corbu to the office.

Click Finish.

Duplicate the Group

Click the fourth model group in the
row.

On the options bar, click Properties.

Student Workbook

Model Group: Typical Office

k_Chair-Corbu

Basics |

:.uz.u«hmﬁ’a?[w

M

I/ m_Unit 7b Comple

1

% Modify
i@ wal
@ Door

[ﬂ Window
% Carmponent

Once a group has been defined in the project, it acts much like
any other Revit Architecture object. You can create types based

on the original.

Basics E
|:§ Modify
i wal
@ Daar

M window

M odel Group : Typical Office

v m |:| Press

Autodesk

s

The change is propagated throughout
each of the offices.

"ypical Office =]
Firish || %9 Cancl |

- =
i 5. 3]
[=h el
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14 Click Edit/New. 'VF[ Edit/ Now.. == taodel Group : Large Office v
Click Duplicate. | Basis || e e
. [:3 Miodify
Type Large Office for the name. il Madel Group i wal

L
i i D
Click OK to close each dialog box and -~ _—WF@ [l Door

return to the drawing window.

MName EL ramnnnan v ,
This group now has a different type

definition from the other groups.

Marne: |Large Office

T E You can also duplicate groups from the
l—[}\é project browser.

Modify the New Large Office
Group

15 Delete the fifth model groups as shown
in the image.

16 Select the Large Office Group.

On the options bar, click Edit Group.

17 Change the layout as shown here:
« Move the wall 1600 mm east. :ICredenza u
« Move the door.

« Add a credenza to the north wall. E
« Move the shelf to the west wall, )
and change to larger type. E

« Rotate the desk and chair. Shelf
All Windows 0915 ¥|1830mm

« Change the windows to 0915 x
1830 mm and add a third window, e
moving as needed to center in
space.

On the Group toolbar, click Finish.
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Apply Group Type to a Different
Group

18 Move the fifth model group 1600 mm : S W

to the left. =u

5

[ ]

Do -
i

1600 7
== | = == —— - — e HF - =X
! S DR Y
| : |
| N
19 With this group still selected, use the Madel Group : Typical Office ~] (] | Opess +0rs [T I : o
options bar Type list to change the Mg Grons Tars Oifes — CE (|00 ||C0 g i
type of this group to Large Office. |Model Group : Typical Office { | e ;I CD & ;|
[ Modify 3 ] ; o
C il | i i i
() Door ! Groups can be powerful tools for working
@ window @ ! with sets of objects in the Revit
(i ] Architecture environment.
Qa Component | 3
@Ronm — — -_:.._....._.__:_-

Add Annotation Detail Groups

20 Press CTRL and click model groups 2, — - —— ' -
3,6,7,and 8. group [M] Flace Detail Attached Detail Group Placement

o H

. . . - Attached detail groups:
. wl
On the options bar, click Place Detail CE ED 9 R e i e
Under Attached Detail Groups, select o k
the Floor Plan: Typical Office Tags ] et ownten
check box.
Click OK.
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Note: Each group now has an
associated annotation group.

The annotation groups are “pinned” to
the model group, forcing them to move
together.

Duplicate Annotation Detail
Group for the Large Office

21 In the project browser, expand the
Groups category (at the bottom of the
list).

22 Right-click the Large Office’s
associated annotation detail group
Floor Plan: Typical Office Tags
group. Click Duplicate.

23 Right-click the new definition Typical
Office Tags 2. Click Rename.

Enter Large Office Tags as the name.
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There is only one annotation detail group defined in the project so
far and that group is not appropriate for the Large Office group.

k=)

[

The detail group for the typical office does not work for the large
offices because there is a third window now for the Large Office

group.

+-[A Sheets [l
+- B Families
=00 Groups
(% Detai
= odel
=5[] Large Oifice
[ﬂ] Floor Plan: Typical Office Tags
=-a[] Typical Dffice
[ﬂ] Floor Plan: Typical Office Tags
[ Rewit Links

=0 Groups
Detail
= hodel
=-a[] Large Office
[ﬂ] {Flaor Plan: Typical Dffice T aps
=-a[] Typical Dffice Duplicate
[ﬂ] Floor Plan: Typical Qffice Tag %

~Ar b

1 Eaut!inks

=3[ Large Office
Flaor Plan: Typical Office Taags
Floor Plan: Typical Office Tags 2

- ﬁlﬂ] Typical Office Duplicate
[ﬂ] Floor Plar:
Fevit Links Copy ko Clipboard
Delete
Rename

Autodesk

The Groups category in the project
browser lists all the group definitions in the
project.

= Model
=-3(] Large Office
Floor Plan: Large Office Tags
Floor Plan: Typical Office Tags
= ﬁJfﬂ Typical Office
[ﬂ] Floor Plan: Typical Office Tags
Both of these groups can be applied to the
large office model group.
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26

Click the large office on the left. On the

options bar, click Place Detail.

Under Attached Detail Groups, click
Floor Plan: Large Office Tags.

Click OK.

With the large office tags attached
detail group selected, on the Options
Bar, click Edit Group.

Right-click one of the window tags.
Click Create Similar.

On the options bar, clear the Leader
check box.

Click the untagged window.

On the Attached Group toolbar, click
Finish.
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] [Ungroup] lPIace Detail] Activate
[

o o n::’“ R -n:[:
|=1= ?@E]ﬂ?ﬁu‘gﬁ

Attached Detail Group Placement

Attached detail groups:

Floor Plar: Large Office Tags
[[js':laar Plar: Typical Office Tags

Hide in wiew
Cwerride Graphics in

@ Create Similar

%Edit Family

Autodesk

The definition is the same but with a
different name. You still need to edit the
group and add a new tag for the window.

QEF KR

Attached Group: Large Office Tags El
MR EE | @ Finish || 9 cancel |
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27 Remove the extraneous attached
detail group:
« Right-click the Typical Office
Tags subgroup of Large Office.

« Click Delete.

28 Add the detail group to the second
large office:

« Click the large office on the right.

« Click Place Detail.

« Click the Large Office Tags
group.

« Click OK.

29 Save and close the project.
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=8 Groups
Detail
= Model
=-t3[] Large Office
Floor Plan: Large Office Tags
iFloor Plan: Typical Office E.)uplicate
= ﬁlﬂ] Typical Office )
[ﬂ] Floor Plan: Typical Office Capy o Clipt

[ Rewit Links o
Dielete

Attached Detail Group Placement

Attached detail groups:
Floor Plar: Large Office Tags

Autodesk

Note that only those attached detail
groups associated with the model group in
the project browser tree are available to
add from this dialog box.

On your own, further explore the use of groups. Create an entry for the building. Can you create groups that you can swap out for one another, showing different

solutions to the entry design?

You can insert groups using the design bar > Modeling tab > Model Group tool.

Groups can be exported as Revit Architecture (RVT) files. Linked files can be bound to the current project and then become their own group. The next exercise
continues with this data set and explores this process.
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Exercise 7C: Groups and Links

This exercise explores the interaction of groups and linked Revit Architecture files. In this exercise you start with the end point of the last exercise. You make a
group out of the string of offices on the south side of the building along with the south wall. Once the larger group has been created, you convert it to a linked Revit
Architecture file and copy and paste it to the second floor.

Once the file has been converted to a linked file, you have to close the execise project to open the newly created/linked Revit Architecture file for editing. After
changing some windows in this file, you close this file and open the original exercise file and explore the changes.

N 0N g o [
N BB 8RR 6y gy g o (]

Exercise Start Exercise Complete

Create a Floor Group

1 Open file m_Unit 7c — Start. The file This is the result of the last exercise. The
should open with the Floor Plan Level % attached detail groups have been
1 active. 7 I — - [y ungrouped in preparation for making the
ol o ) al] Sy = s E} & larger group named South Offices that you
C AR W L W M export to an RVT file.

along with the southern wall and the
conference room wall. (Refer to the
images to the right and on the next —H =
line.)

2 Drag a selection window from left to
right around the interior office groups E a
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Note that the south wall has been split
to help with this exercise. The images
show the left and right conditions as to
what should be selected (do not select
the small portions at each end of the
southern wall).

Hd Na Al

3 On the toolbar, click Group. ——
] Mimar ol Group &
4 Name the model group South Offices Model Group e et G
anc! the attached detail group South M ame: South Offices Mame: | South Office Tags
Office Tags.
] Open in Group Editor
5 With the group selected, on the .
aptions bar, click Link, [ungiow) [Floce Dt ——
H | M, T :
In the Convert Group to Link dialog S Link pfeer=ey e g Do you want ko replace the selected

groupis) by creating a new linked File
ar by using an existing file?

box, click Create New.

| Create NE,QQ I Use Existing ] [ Cancel
by

6 In the Save Group dialog box: . —
P 9 File: name: Same as group nane [l

« Browse to where you are keeping —
your workbook files. Save as bype: | Revit Project [*.rvt) Ed

« Leave the file name Same as

Group Ta Save:
Group Name.

o Verify that Include Attached Include attached detail groups ag views
Detail Groups as Views is
selected.

¢ Click Save.
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7 Copy the group to the second level: Edit View Modeling Drafting Site Tools  Settings  Window Help , ' Q.urrent. View
« Select South Offices model group. - |E| [ p Same Place
« On the Edit menu, click Copy to = Rick Level Graphics
Clipboard. cut Chres @ |-|-| <&, Demclish | 7& Select Levels by Mame. ..
« On the Edit menu, click Paste | Delete Del .
Aligned > Select Levels by Crpy to Clipboard Chri+C =ss + Drag [Bne S rle L ovele
Name. i Pastefrom Clipboard  Ctrl+y % i E elect Leve
. C“Ck Leve| 2. Paste .ﬂligged .4 ! il f’i;‘ﬂq ;—qu [F
1 v Modify MD
« Click OK.
The south wall and all the offices are now
copied to the second floor.
Edit the Linked South Offices Revit Architecture does not allow you to have both the main and
; ; linked files open at the same time. You must close your exercise
project file ; ! - T
file to open the South Offices Revit file.
8 Save and close your project.
9 Open file South Offices from the [Edit Group| [Ungioup) [Place Deta
location where you just saved it. I

Open the Level 1 floor plan.

Click one of the Typical offices.

On the options bar, click Edit Group.

10 Change the two windows to 0915 x
1830 mm and move them closer
together.
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12

13

On the Model Group toolbar, click
Finish.

Save and close the South Offices
Reuvit file.

Open file i_Unit 7c — Start.

Open the 3D view.

Bind a Linked File

Revit Architecture enables you to work
the reverse of the process you just
completed. You could design the
offices in a different Revit Architecture
file and then link them into the building
shell and bind them.

Select both instances of the linked
Revit Architecture file.

On the options bar, click Bind.

Verify that Attached Details is
selected.

Click OK.

Student Workbook Autodesk

Both instances (first and second floors)
are updated with the new definition.

In practice, some cases call for converting a group to a linked file
and others call for linking in a separate Revit Architecture project
and binding it to use as a group.

As an exploration, this exercise is a bit cyclical and studies both of
these tasks. The remainder of the exercise leads you through
binding the linked Revit Architecture file. The action of binding a
linked file converts it to groups.

—

. Bind Link Options
W

Include

)

Attached Details
[ Lewvels
[ Grids

Mate: Checking Level: and Gnds will create additional
uniquely-named level: and grids in addition to thoze

presently in the project.
Cancel
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14

15

Click Yes to replace the existing group
definitions in this project with those
defined in the linked file.

Click Remove Link in the warning
dialog box.

The file now has been updated with
the changes, and the southern wall
and the offices are now back to being
a single group South Offices.
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=Bl Groups
Detail
= hodel
=-a[] Large Office
[ﬂ] Floor Plan: Large OFf
+-G[] South Offices
= ﬁlm Typizal Office
[ﬁ] Floor Plan: Typical O
= Revit Links
South Offices.rt

W arning - can be ignored 0 Errors, 2 %Warnings

All inztances of Linked Model 'South Offices. ret’ have been deleted, but the file
itzelf iz still lnaded. Remove the Linked File using Manage Links dialog to save
memory unless you are going to reuse it in this project. Removing the Link can
be undone,

Autodesk

The original definitions still exist in this file
and are overridden by the definitions in
the South Office file.

[l] Floor Hlar: Large Uthe
+-13(] South Offices
= ﬁlﬂ] Typical Office
[ﬂ] Floor Plar: Typical OF
[ Revit Links

The link is removed.

The roof above the entry is completed in
Unit 8.
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Exercise 7D: Dependent Annotation views

When you are working with a large project, you probably cannot place it on a sheet to plot at a scale that shows the annotation. Revit Architecture provides a
feature called dependent views that enables you to split a view into parts (child views) that you can plot on separate sheets. Any annotation done on any of the
sheets appears on all of the related views.

Create Dependent Views In this section of the exercise you duplicate the level 1 view two The starting data set is the end point
times to create a dependent view for the east and west halves of of the last exercise. Some rooms and
the building. dimensions have been added to the

end point of the last exercise to help
illustrate how annotations behave in
dependent views. Two sheets have
also been added for you to place the
finished views on.

1 Open the data set m_Unit 7d - =B Wiews [all)

Start.rvt. = Floor Plans i -

1
Verify that Floor Plans Level 1 is LevelZ  2pen 1 T
current. Level 3 gDSE.' - ;b ; _u—:_llb Eﬂ;

Site Find Referring Yiews
In the project browser, right-click Level T.OF.
1. Click Duplicate View > Duplicate ~Upperf :
as Dependent. = Ceilng Plan  Apply Wiew Template. ..

Level 1 Create View Template From Yiew, ..

Lewvel 2

Level 3 Duplicate Yiew [ Duplicate

T.OF. Duplicate with Detailing

Upper f Duplicate as a Dependent

= 30 Views Delete r [%
2 Right-click Dependent on Level 1 - Floor Plans
View. Click Rename. 5 Level 1
Dependent on Level
Type Level 1 West for the name. Level2
Leve| Rename Wiew
Click OK to return to the drawing Roof
window. Site Mame; |Level 1wWesy
T.O
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3 Repeat the same process, adding a
dependent Level 1 East.

Add Annotation

4 Level 1 East should be the current
view from the last step.

Use the Basics design bar Room tool
to add a room with tag to the
conference room on the far east side.

5 Set the view Level 1 West current.

Set the Crop and Annotation
Crop Regions

6 In the Level 1 West view, click the crop
region to display its grips.

Student Workbook

= Floor Plang
= Lewvel 1
Level 1 East
Lewel 1WwWest
Level 2
Level 3

In general, when you add annotation such as tags and
dimensions, they are not visible in other views. This is not true
for dependent views. Annotation added to any of the views is
available in the other views.

% Component

|E Foom
@' Roof =

Tag on placement |

Lewel 1
LEVEL 1 EAST
LEVEL 1 WEST

Level 2

Level 3

Site

T.OF.

Autodesk

= Lt " = | |—|
I i

The tag is visible in this view also as well
as the parent view Level 1.

The crop region is the solid line. As you
move this, it hides the model object.

The red dashed line is the annotation crop
region, which gives you control over
where you choose to stop the visibility of
the annotation such as dimensions and
tags.
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7 Drag the east side Crop Region control

grip < just east of gridline 4 (just
east of the two larger offices).

8 Drag the annotation crop region to the
right past the grid bubble end.

9 Drag the crop region controls for the
north, west, and east sides, moving
the crop region boundaries closer to
the building.
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. Control
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As you manipulate the annotation crop,
room tags appear only if the crop region
cuts the room and the tag location falls
within the annotation crop region
boundaries.
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10 Set the Level 1 East view current. ,_‘i,_‘ !
Repeat the preceding steps to limit this = = G =% ; ' 4

; ; E = i = ' [

\k/)Ie'\Il(\;'tO the right two bays of the o ' J - |
uilding. Al : = A, | |

Ci i = ——

Pl i : ! !

L e et =0 |

o o |
=] ol l |

'3_ LS T : = : |

As you do this, notice that if the crop
region cuts a dimension string, only full
dimensions appear in the view.

Add Views to the Sheets

11 Open Sheet A101- Level 1 West. Tl VF'TWS EI'” See Unit 5 for more detailed information
= Tarrians - on adding views to sheets.
. = Lewel 1
Left-drag from the project browser the 7
dependent view Level 1 West onto this Level1 Eas T}
-
sheet. Level 2 h; s %I - _ng :
Lewvel 3 <|(+: T i
Roof Plan —
Site
TOF
12 Repeat, adding dependent view Level Legends
1 East to sheet A102 Level 1 East. B Schedules/Quantities

= Sheets [all)
=~ &101 - LEWEL 1 WEST
[ Floor Plar: Level 1west
---iA102 - LEVEL 1 EAST:
[ Floor Plan: Level 1 East
+- 8 Families

Am -~

Create a Match Line
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14

15

Set Level 1 Floor Plan current.

On the View design bar, click
Matchline.

Click the Lines tool.
Draw a line next to gridline 4.

On the design bar, click Finish
Sketch.

On the View design bar click
View Reference.

On the options bar, set target view to
Floor Plan: Level 1 West.

Click the west side of the match line
you just created.

Repeat, adding another view reference
targeted to Floor Plan: Level 1 East to
the right of the match line.

Save and close the project.

Wy alkLnrougn

Legend...
Eij Matchline
ib Miews Referen%

] schedule/Quan

Legend...
Eij Matchline

£ Wiew Reference

Sketch
[} Madify

= i f
™ Dimnension

IL Lines

7 Ref Plane

[F] schedulefQuantities. ..

Target view: |Floor Plan: Level 1 Wesk

Student Workbook Autodesk

T A107 | 17 A102

I

1

The view references are dynamic and
change their reference if the views are
relocated to different sheets.
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Unit 8

Student Workbook

Theory: Domain-Specific Knowledge

Revit Architecture: Roofs

Autodesk

This exercise takes you through adding some more detail to the roof in addition to taking a look at how to put together multiple roofs to achieve different forms.

Clip the Extruded Roof

1  Open the data set m_Unit 8 - Start.rvt.

Set the 3D view current.

2  Setthe Upper Roof Plan view current.
Click the roof in the plan.

On the options bar, click Cut Plan Profile.

3 Using the Lines tool, draw sketch lines in a
shape that follows the outer edge of the
upper walls and passes outside the edge
of the roof on the west and south sides.

Any extruded roof (as opposed to a roof by footprint) can be cut

using the Cut Plan Profile tool.

IEut Flan F'mﬁle‘ [Edit Work Plane. .. ] [Rehost]
|
AN | ER

JU I VP IURURR NS EUUN BN S

I ! ! >\: ! Pl

5 4,

i

X

1

11

1

]

|

|

]

This data set is the same as the building at
the end of exercise 7C. The roof is an
extruded roof similar to the roof created in
Unit 6. Because an extruded roof just
passes its form from one plane to another,
the extrusion needs to be cut away from
the interior of the entry tower.

This process initiates Sketch mode. Just
draw the shape you want to remove from
the extruded roof. This shape must be
closed.

Notice that the linework on the south and
west sides is outside the roof. Try not to
make the lines coincident with the edge of
the roof.

148



Revit Architecture Student Workbook Autodesk

4 On the design bar, click Finish Sketch. The shape that was sketched is now

removed from the extruded roof.

Roof by Footprint: Pick Walls In this section you create an upper roof on the entry walls. Unit

Versus Lines with Offsets 1 explored Roof by Footprint and creating a gabled end. This
section covers some of the limitations and workarounds using
the roof you create here as a basis for a slightly more complex
(to Revit Architecture) roof.

5  Setthe Upper Roof view current. fa Component TOE ' Lines
[Ed Room ‘ Upper Roof
Click Roof > Roof by Footprint. : L7 Ref Plane
@ Roof = %Tnof by Footprine 3% r el
. Pick. W alls
On the Sketch design bar, verify that Pick | B Fioor oaf by Extrusion <;; : R
Walls is selected. 00 Grid Roof by Face ST ET
"o Roof Soffit | &> Slope Arrow
6 On the options bar, set:
e Defines Slope = selected. |
e Overhang = 600. "
e Extend to Wall Core = selected. Defines slope | Owerhang: | 600.0 Extend to wall core B
il
Using the Pick Wall tool with these [}S
settings, click the two east walls to create
the lines as shown at right.
7  On the design bar, click the Lines tool. On /
the options bar, set:
e Draw method = Pick Lines. [;kezz:: -
Modi .
o Defines slope = selected. e \%
= Dimension
e Offset = 600. : L
I,KT Lnes EHE Defines slope | DOffget; 600.0 As you click the walls, keep your pointer
Click the remaining two walls on the west to the outside of the walls.

side.
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11

12

Use the Trim tool to clean up the corners

of the sketch lines.

On the Sketch design bar, click Roof
Properties.

e Set Type to Generic 125 mm.
e Set the Slope Angle to 25°.

Click OK to return to the drawing window.

On the Sketch design bar, click Finish
Roof.

Add a section as shown here.

Open the section view and tile the two
views: Section 1 and Upper Roof.
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_’fé Aligr =l= Split |=F Trim =|| Dffzet

[[= Pick Walls
L Align Eaves

& Slope Arrow Element Properties

JRF Set Wark Plane. .

FEannily: Syztem Family: Bazsic Roof
@ Roof Properties
& Type: Generic - 125mm
@@ Finish Roof
. QL"t SkEtCh Ture Parametara Tantral all glamentbs ¢
R Set Work Plane. ..

% Roof Properties

&|@ Finish Roaf

@ Cuit sketch

AN
N

Upper

Autodesk

N
n P

Instance Parameters - Control zelecte

Parameter

Constraints
Construction

Dinensions
Slope Angle

25,000

The roof is created, but it is not
symmetrical to the entry walls. This is
because of the differences in the lines
created by picking walls versus using
the Lines tool.

The sketch lines drawn with the Lines
tool originate at the edge of the roof at
the level the roof is constrained to (left
side of image).

The sketch lines drawn with the Pick
Walls tool establish the fascia edge of
the roof below the level by a distance
determined by the slope of the roof over
the overhang setting.
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13 Toggle the section view to Medium Detail Notice also that the Pick Walls tool had

Extend to Core selected. The outside
face of the core (the metal studs) of the
wall is used, and the overhang of 600 is
—_— calculated from this point rather than
from the exterior face of the entire wall.
As such, the overhang on the picked
walls is slightly less than the overhang of

the drawn line segments.

Align Eaves Align Eaves is a tool in the Sketch mode of a footprint-type roof.

14  Set the Upper Roof view current.

Click the roof.

On the options bar, click Edit. |

15 Click each of the lines, and use the
temporary dimensions to adjust the (}c}‘;k\
distance to the face of the wall to 600. Q’\@_ﬂ
,§7@/// LN
s
<
16 On the Sketch design bar, click Align [« Pick Walls
Eaves. % Blign Eaves

@ Slope Arrow

17 Click the eave to align TO (the southeast

line). -327

Click the eave to align to that location (the -
southwest line). 7 %

0 327
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19

20

Repeat for the northern lines. All the
sketch lines should now be set to the
same value.

On the Sketch design bar, click Finish
Roof.

Create Multiple Roofs

Open the roof sketch for editing.

Set the Upper Roof view current.
Click the roof.
On the options bar, click Edit.

Delete the southwest sketch line.

On the Sketch design bar, click Lines.
On the options bar set:

e Draw Method = Draw.

o Defines Slope = Cleared.
o Offset=0.

Draw the three lines on the west side

shown in the image. Verify that these lines

do not define slope.

Student Workbook Autodesk

-327 -327

The roof should now be symmetrical to
the underlying entry walls.

-327 -327

Sometimes you need to create two or more roofs to complete the
shape you are looking for. Any roof with a discontinuity in the
form probably needs to be created from two different roof objects.
This section guides you through creating a simple example of
such a roof, as shown at the right.

|? E [] Defines slope Chain |7 _'[
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On the Sketch design bar, click Finish
Roof.

Extend the wall to the roof:
e Open a 3D view.
e Click the southwest wall.

e On the options bar, click Top/Base
Attach.

e Click the roof to attach to.

Add the Second Roof to Complete
the Form

Set the Upper Roof view current.
Click Roof > Roof by Footprint.

Use the Lines tool to draw the lines shown
at right.

Within the properties of the roof, verify that
the type is set to Generic 125 mm and the
slope is set to 25°.

On the Sketch design bar, click Finish
Roof.

Open the section view.

Use the Move tool and snaps to move the
roof into place, using the roof beyond as
the reference.

Student Workbook Autodesk

~ '
Note that only the outermost line (in red)
defines a slope. The other three do not.

N\

_25.000° P

The roof is finished, but like the first roof
in the exercise the linework is based at
the upper roof level rather than the eave
of the existing roof.
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Add Fascias and Gutters

Open the 3D view of the project.
On the design bar, click the Modeling tab.

Click Host Sweep > Roof Fascia.

There is only one type defined in this
project.

Click the upper edge of the fascia area of
a roof.

Continue clicking the remaining three
edges to add the fascia to each edge of
the roof.

On the design bar, click the Modeling tab.

Click Host Sweep > Roof Gutter.

Revit Architecture provides the ability to sweep a shape around
the edge of a roof. This can be any shape stored in a roof sweep
type of profile family. One thing to keep in mind about many of
the sweeps is that although the shape definition is stored in a
family (RFA) file, the definition is buried (or nested) in a system

family definition in the project file.

. . DL
Curkain Grid Bl Legends
EH mullion B Schedules/Quat
'@ Hosk Sweep = Wall Sweep
COpening... Wall Reveal
[&] pecal... Roof gutterg l
T lines Floor Slab Edge

Fazcia

Unit & - Lompiete.rvt... [}

=08 Wiews [all]

B rumon e Schedules/lHua
@' Host Sweep = Wall Sweep
Opening... Wall Reveal

Roof Fascia
[E] pecal... =

Floor Slab Edge !

IL Lines _
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Note the fascia is a system family
(defined only in the project, not as an
RFA file). There are other families you
can load and use in the project but you
would need to duplicate this type and
assign the loaded profile into the type
parameters of the new type.
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31 Click the fascia edge about the entry door.

32

33

34

Add Soffits

Set the Upper Roof level current.

Click Roof > Roof Soffit.

Using the Lines tool, draw two sets of lines
as shown in the illustration.

- .
% Foof =
@ Floor
it Ceiling
@ Skairs

Tt

Creating a soffit in Revit Architecture is much like creating a roof.

Foof by Fookprint
Roof by Extrusion
Roof by Face

= Elevating [Bruaildir

Student Workbook
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Be careful as you select. Because the
inside face of the fascia, the roof, and
the outside face of the fascia are all very
close together, it is easy to add the

utter to the wrong edge.

Although there are automatic selection
tools that allow you to select roofs and
walls, because this is not just a single
roof, you may find it easier to draw the
lines manually.
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On the Sketch design bar, click the Roof
Soffit Properties and set the Height
Offset from Level to -400.0.

Click Edit/New.

In the Type Properties box, click
Duplicate.

Rename the type Generic — 125 mm.

Click OK to return to the Type Parameters

dialog box.

Click the structure lines Edit button.

On Layer 2 change the thickness from
300.0 to 125.0.

Click OK to return to the drawing window.

On the Sketch design bar, click Finish
Sketch.

Set the Section 1 view current.

Click the Join Geometry tool.

Click the soffit, and then click the roof.
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Ingtance Parameters - Control selected or to-be-created instance

Parameter | Yalue
Constraints
Level Upper Roof
Height Offset From Level -400.0
Dimensions J
Mame

Mame: |Generic - 125mm

[ DKH[ Cancel |

Tupe Paismelens

Parameter I Walue
Consbruction £
Sructure l Edit L}a 1
Granhics S

“
-

Autodesk

Layers

Funiction | Makerial | Thickness

[~

Core Boundary Layers Above 0.0
Structure [1] <By Category 125
Core Boundary Layers Below ~ 0.0
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The two geometries are joined, and the profile line wraps both
objects.

Unit 9
Theory: Delaying Specificity

Revit Architecture: Massing

There are two exercises in this unit. This first exercise guides you through the process of adding mass elements to a Revit Architecture project. The second
illustrates the software’s ability to import SketchUp files and how to use them as mass elements.

Exercise 9A: Mass Components and Building Maker

In this exercise you work with Revit Architecture software’s Building Maker. Building Maker is a collection of tools that includes:

« Mass elements composed of solid forms and void forms.

« Walls, floors, roofs, and curtain systems associated with the mass faces.

« The general workflow in this exercise is to create the mass forms, apply the building elements to the faces, modify the forms, and then update the building
elements to the new geometry of the changed form.

Create a Mass Element

1 Open file m_Unit 9a — Start.rvt. =7 E:]
=

Verify that the view Floor Plans-Site is

current ’
o0

The starting point of this exercise is a project that has some 2D At the end of the exercise you have a model
linework in place that you can use as guidelines for creating the with four building massings, one of which has
massing. wall, floors, and a roof associated with it.
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2 Verify that the Massing design bar is
available:

« Right-click the design bar.

e Click Massing to display the
Massing design bar if it is not
already visible.

Massing Notes:

When you create a mass, you enter
Sketch mode, but the Sketch mode is
more like a family than a roof or floor.
Within Sketch mode you create solids
and voids by sketching lines.

This is a nested Sketch mode.

As you are working through this
exercise, be aware of which level of
Sketch mode you are in by keeping an
eye on the design bar.

3 On the Massing design bar, click
Create Mass.

4 If the Show Massing dialog box
appears, click OK.

5 Give the massing a name.

Click OK to continue.

Massing

|} Madify

@ Create Mass

7ur Place Ma

b

Student Workbook
: W Liarkng
m v Rendering
Site v Site
Massing v Massing
[ Madiy v Room and ke
v Structural
@ Hreaiihk: Construction
it Place Mass T "
Mass
Ik Modify
£25 Family Types...
A Dimension
1%, Model Lines
7 Ref Plane
1% Reference Lines
Sketch
% Iodify
e Place Mass 73 Visibility
) Sclid Form = L2 Solid Extrusion | 4= Dimension
fil ‘oid Farm » L) Solid Blend | I'\. Lines
& solid Revolee 77 Ref Plane
@ Create Mass
2 Place Ma
o Wall by Fi

Ce

wat Flonr v Fare

The "Show Mazs" mode has been activated =0 the newly created
masz will be vizgible, To tum the Show Mazs mode on and off, chooze
Show Mass from the View menu or the View toolbar, Mazses will not
print ar expart unless the Mass categary iz made permanently vizible in
the View Visbilite/Graphics dialog.

Mame: Building 1

-

Autodesk

Design bars can be displayed or hidden to
optimize screen space.

S5 set whork Plane,
% Extrusion Propett

@|@ Finish Sketch
@ Quit Sketch %

7ur Place Mass

5 Solid Form =

[ Yoid Form =

#|@ Finish Mass . <
@ Quit Mass % >
Finish Mass

Both additive and subtractive geometric
primitives that make up the overall mass are
created in Sketch mode.
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6 On the Massing design bar, click Solid
Form > Solid Extrusion.

7 On the design bar, verify that the Lines
tool is selected

On the options bar:

« Enter 25 m.
e Click the pick lines (the Arrow
symbol).

8 Zoom into the upper-right building
footprint.

Hover the cursor over one of the lines.

Press TAB, and then click to select all
the lines.

9 Click Finish Sketch to complete the
mass.

10 Repeat steps 6-9 to create a mass for
the small rectangle to the lower right of
the solid you just created.

Student Workbook
Level 1
Place M :
=i Place Mass | | Site
0 Solid Form » LE1 5olid Extrusion
1 void Form = B Sglid Blend .

&
& solid Revolve |
F Solid Sweep |

& it Mass m o] evel F

ﬂ@ Offset: (0.0 [ Laock,

@@ Finish Mass

Depth 25

Chain of walls or lines

#it Extrusion Properl

@@ Finish Sketch
@ Quit Sketch

“

o
=

Autodesk

The geometric shapes that make up the final
Revit Architecture mass instance can be
created in four ways (Extrusion, Blend, Revolve,
Sweep) and can be either solid or void. Voids
are subtractive forms that cut geometry from
solid forms.

Sketch lines can be drawn or selected. When
selecting, you can automatically lock the lines to
the original drawing by selecting the Lock check
box on the options bar.

% L
ef

eF

Like sélecting a chain of walls, you can click
connected lines to generate sketch lines by
using TAB.

Quit Sketch discards the lines that were
drawn in Sketch mode.

Finish Sketch finalizes the solid, but does not
complete the mass because a single mass
can comprise multiple solids and voids.
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11  Click Finish Mass to complete the
mass.

12  Change to the 3D view.

Add the Remaining Masses

13  Create Building 2 (northwest corner).

This building has a simple open area in
the middle.

As you create the mass, create two
chains of sketch lines, one for the outer
wall and another for the inner
courtyard.

14  Building 3 at southwest corner:
Make this also as a single extrusion.
You develop this building later in the
exercise, using the void shape to carve
out part of the mass.

Ef solid Form =
EF) ¥oid Farm =

a|@ Finish Mass %

@ Quit Mass

Student Workbook

Return to the site view and repeat the process with all the
building footprints in the blocks. The general process is the

same as for the mass you just created.

-

Autodesk

This is the nested series of Sketch modes
that creates a mass object. One mode takes
you to the mass creation set of design bar
options. When you start a solid or void, you
drop down one more level and the design bar
changes to a more familiar Sketch mode. You
must click Finish Sketch and Finish Mass to
complete the command.

You have drawn two shapes in the mass
element Sketch mode. These will be two
parts on a singular mass element when
selected.

The key points for each building have been
noted in the next few steps.

This is a single extrusion with a height of 25
meters.

Extrusion Height = 28 meters.

160



Revit Architecture

15 Building 4 Southeast:
This mass is two levels. To create the
two levels with solid elements you have
to create two different solid elements.
These can intersect each other.

16  Open the 3D view.

Type SD for a shaded view of the
massing.

Type HL for hidden line view.

17  Resize the northwest mass by dragging
the blue grips that appear (one grip for
each face).

Edit the Southwest Mass to Add
a Void

18  Click the southwest massing (Building
3).

On the options bar, click Edit.

Click Void Form > Void Extrusion.

:

=1

A

by
¥

T

Y
s,

G

Student Workbook

The process of adding a void—or subtractive solid—is the
same as that for creating the original solid.

Autodesk

One mass, two extrusions:

Solid extrusion 1 is 36 meters and consists of
three separate rectangles for the towers.

Solid extrusion two is 12 meters, cuts around
the towers, and has two interior rectangles.

The default material of a mass object is 5
percent transparent.

Hidden line shows the beyond conditions
because the material is translucent.

Edit masses directly in any view by dragging the
grips.

T Flace Mass P

Site
&) Solid Form » = Eeilir:g PI.Ia:]s | ’
AT LR O \/oid Extrusion |
8@ Finish Mass ® Void Blend
T A sioramaol..
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19

20

21

22

On the Sketch design bar, click Set
Work Plane.

In the Work Plane dialog box, click
Pick a Plane.

Click OK.

Click the vertical face of the mass
located on the lower-left block.

On the design bar, click the Work
Plane Visibility button to see the
active work plane.

Click the Lines tool.

On the options bar, set:
e Depth = 15000.

e Draw tool.

« Rectangle shape.

Draw a rectangle on the face of the
mass as shown at far right.

Click Finish Sketch but do not finish
the mass.

Student Workbook

Specify a new Work Plane

() Mame

AR set work, Plane,

b Fubrusion Prone

&

/5 Plane | Hif O

=t i ;
= Dimension

IL, Lines

Depth | 15000

7 &

Level: Lewvel 1

N Pick aline and Lze the wark mlane i

Autodesk

Setting a work plane allows automatic change
of the coordinate system in a simple way.
You can select any face, reference plane, or
gridline as an active work plane.

In this case, you are selecting a vertical face
directly in the 3D view.

Revit Architecture automatically changes the
relative coordinate system to vertical.

In this case, the depth refers to the horizontal
plane, as you are drawing on a vertical plane.
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Voids:

The void now cuts 15 meters out of the
building. Voids not visible by default
show up as you move the pointer over
them and make their control grips
available once selected.

23  Drag the shape handle of the void until
Hﬁ
dl you are done with mass Sketch mode, the void

it snaps to parallel geometry to make
the void cut completely through the
solid.

Click Finish Mass to complete the

mass.
disappears.
Add Floor Faces to the Mass Floor faces help you visualize flooring in the mass element and
are used to place floor objects later in the process.
24 Select the southwest massing (the one N s
you have been working with).
by A
. . < :ﬂ.'-
On the options bar, click Floor Area T
Faces. i"!
i
Sy
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25

26

27

Select the check boxes for all the
levels.

Click OK to return to the drawing
window.

Create a Gross Floor Area
Schedule

On the View design bar, click the
Schedule/Quantities tool.

Select the Mass category.

Click OK to continue to the Schedule
Properties.

Add fields:

« Family and Type.
e Gross Floor Area.
e Gross Volume.

« Description.

Click OK.

Student Workbook

Floor Area Faces

Lewvel 1
wel 2
Level 3
Level 4
Level &
Level B
Lewvel 7
Level 8
Level 9

RERERKEREEE

Revit Architecture provides the ability to get information from
the rough mass model, enabling you to dynamically see
changes in either the graphical form of the mass or in the
tabular form of a schedule.

Hew Schedule

LCategony:

Furniture Syztems
Gutters

Lighting Fistures

Mazs

techanical Equipment

[E] schedule/quantitiss. ..

[0 sheet...

Scheduled fields [in order

Family and Type

Grozs Floor Area

] Grozz Volume
Dezcription

fdd ]

<-- Bemaowe

Autodesk

Each level that intersects the massing is a
candidate for a floor area face. These faces
enable you to place floors and do quantity
takeoffs from the massing object. Planes are
drawn at each level.

Already at this phase you can get feedback

from the building information model such as the
total floor area of the floor faces in the design.

For the schedule to work, the floor areas must
first be assigned to the mass object.
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28

29

30

Add a description to Building 3—Office I _ ] Mass Schedule _ - | A gross building volume and floor area schedule
BUIIdIng | Family and Type | Gross Floor | Gross Yolume | Description | can be generated and placed in a Sheet
Buildling 1: Building 17689.02 m®
Click OK at the type change prompt. Builing 2 Buiding 1s8sgEm S Only the building for which you created the floor
Building 3: Building 4500 m? 17585353 m*  iOffice Building ﬂ .
Bidin 4 Eui g e faces shows a value in the Gross Floor column

of the schedule.

'E This change will be applied to all elements of tvpe
L

Euilding 3.
[ o | [ Cancel ]
Add the Physical Floor The floor areas created previously are simple vertical divisions  You cannot use the Floor by Face tool until
Component of the mass that have no thickness. Use the Floor by Face tool  you have created the floor faces.

to add floors into the mass.

Isolate the southwest building:
o Open the 3D view.

«  While pressing CTRL, click each of
the three building masses without
floor assignments.

« Right-click. Click Hide in View >

Use Hide Object/Isolate Object to work on one
object in the project.

Elements.
Cancel |
Hide in wiew k Elements |
Creertide Graphics in Wisw  F Cakeqory %
Use the View menu to orient the view Lrgnamically Modity Yiew Fa
to the southwest. Qrient P Harth
Visiblity|Graphi VG South
. . 15101 Fapnics. ..
Click the mass and use the grips to T'empc:w Ff; de(Isolate ,| East
change the height of the lower wing to ide in view y| st
just under one of the floor area faces. Unhide in view b Nartheast
Al Yiew Templat Morthwwest
Cpp':-:' ::?w _:mpe: F:' F i Southeast
Feabe Wigw Template rrom wigw. .. %SDLIthWE-'St
Add Floors to the Building Now that you have created the mass of the building, you can

start adding the building elements.
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31

32

33

34

35

On the Massing design bar, click Floor
by Face.

On the options bar:

« Set floor type to Insitu Concrete
225 mm.

« Verify that Select Multiple is
selected.

Drag a selection window around the
whole building.

On the options bar, click Create
Floors.

Create Walls

On the Massing design bar, click Wall
by Face.

On the options bar, set:

« Wall Type = Exterior Brick on Mtl.
Stud.

o Draw Type = Pick Face (House
Icon).

o Height = Automatic.
o Loc Line = Core Face Exterior.

Student Workbook
7 Place Mass
g Wall by Fare
i@ Floor by Farce
% Curkain Syskem by Fac
& | P = Y .
‘ Floar : Inzitu Concrete 225mm w | [ ]
- e
| =
S Z
S = - @

The Wall by Face tool enables you to create walls that are
associated with the massing faces in the same way the floors
are associated with the floor faces.

74 Place Mass

g Wall by Face %

i@ Floor by Face

|BasicWaII:E:-:tericnr-Brick o bt SIM [ @] | ﬁﬁl@
[ | Height: | Loc Line:

—

Autodesk

This tool places floor objects at the locations of
the floor faces.

Offget: |0 0" ‘ [#] Select Multiple [I:

The floors are automatically generated.

>

Y
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36

37

38

Click the faces shown at right.

Click the Show Mass tool.

Click the Show Mass tool to show the
mass again.

Adjust the Building Envelope
(Massing)

Click the Modify tool.
Select the mass.

Use the triangular face grips to modify
the lower wing:

« Top face down one level (just
under floor).

« South face half the distance to the
street.

See illustrations at right.

Student Workbook

/.

.

REFE@D@D L EE[@l@ o

-

With some walls and floor in place, you now modify the mass
using grips. As the mass changes, you need to update the
floors and walls to the new massing envelope using the
Remake tool.

—

Autodesk

Spin the model to select these faces. Hold
down the scroll wheel and move the cursor to
spin the model.

This tool enables you to move back and forth
between seeing the massing and the floors and
walls or just the floors and walls.

When you open a project that has mass objects
in it, you may have to toggle the Show Mass
tool on to make the masses visible.

If stray portions of the mass show up as you
grip the mass faces, use the Edit button to
access Sketch mode and adjust the void
extrusion to clean up.
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39

40

41

42

Click any white area to deselect the
building.

Resynchronize the Building
Elements to the New Mass Form

Select the floor exposed by dropping
the top face.

On the options bar, click Remake.

Repeat, selecting the lower wing south
wall and then clicking Remake.

Repeat to remake the lower floors.

Add Curtain Wall System

Student Workbook

/

The Curtain System by Face tool enables you to create curtain
walls that are associated with the massing.

I

Autodesk

The building elements are now out of sync with
the mass model.
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43

44

45

46

a7

On the Massing design bar, click
Curtain System by Face.

Verify that the curtain system is set to
1500 x 3000 mm.

Click the remaining mass faces that are
not occupied by the brick wall type.

On the options bar, click Create
System.

Adjust Curtain Wall System
Spacing

In the project browser, expand
Families > Curtain Systems >
Curtain System.

Right-click the 1500 x 3000 mm type.

Click Properties.

Student Workbook
i@ Floor by Face
@ Curtain System by Face
@ Roof by Face
| Curtain Syztern 1 1500 % 23000mm A | [ ]

/ —— . M/

= [Ereate Systemu Clear]
|

A curtain system is a system family definition that controls the
horizontal and vertical spacing of the divisions of the system.

LH arees (di)

ﬂﬁ Families

- Annotation Symbolz
- Celings

- Columng

- Curtain Panels

- Curkain Spstems

[ S | O | H,

This definition can also hold values for the

Autodesk

mullion system, but is not used here.

Copy to Clipboard
Rename

Select all Instances
Create Instance
tMatch

Properties... .

e
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48

49

50

51

52

In the Type Parameters, set the Layout
(Grid 1) (vertical spacing of the
horizontal grid) to Fixed Distance, and
4000 for the spacing. Also here, set the
Layout (Grid 2) to Fixed Distance and
1200.

Click Rename.
Type 1200 x 4000 for the name.

Click OK to return to the drawing
window.

Add Mullions to the Curtain
System

On the Modeling design bar, click
Mullion.

On the options bar, click All Empty
Segments.

Click a curtain system face of the
model.

Repeat for the remaining curtain
system faces.

Add Roof

On the Massing design bar, click Roof
by Face.

On the options bar, set:

o Roof Type = Steel Bar Joist — Steel
Deck — EPDM Membrane.

Student Workbook Autodesk
Grid 1 Paktern Tupe: [1200 % 4000mmm [v] [ Duplicate..
Layout Fixed Distance
Sparing Bename...

Adjust: For Mullion Size []

Grid 2 Pattern
Layout Fixed Distance
Spacing 1200.0

Adjust For Mullion Size

Bécanuse'you are editing the type, the changes
you make apply to all curtain systems in the
project.

s drLain oystem

Curtain Grid

The process of adding a roof is the same as that for adding
walls or floors.

@ Curtain System by Face

% Roof by Face [}

A~
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53

54

55

56

Exercise 9B: Importing SketchUp Files

e Level=09.
Select the top face of the mass.
On the options bar, click Create Roof.

Repeat, adding a roof at level 3 for the
lower wing.

On the drawing View toolbar, click the
Reveal Hidden Elements tool.

Select all three hidden mass instances.

On the options bar, click Unhide
Element.

Click the Reveal Hidden Elements
tool to exit Reveal mode.

Student Workbook Autodesk

‘ Unhide Element|  Lnhide Categon

Note that if you come back to this project later,
you may have to click the Show Mass tool to
see the mass elements. Show Mass is not
turned on by default in a new session.

In this exercise you import a SketchUp file directly into the project as well as import a SketchUp file into a mass family as it is created. Importing the enables you to

place walls, floors, and roof as explained in the previous exercise.
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Import a SketchUp File

The SketchUp models used in this

exercise are provided in the same folder

as the other exercise data sets.

1 Open file: m_Unit 9b — Start.rvt.

Set the view 3D Views: North East Iso
current.

Click Show Mass.

2 On the File menu, click Import Link >
CAD Formats.

3 In the Import/Link dialog box, set:
« Files of Type = SketchUp.

e File to Import = i_Unit 9b — NW
building.SKP.

o Select Link (Instead of Import).
o Click Preserve Colors.

o Automatically Place = Origin to
origin.

Click Open.

Student Workbook

Purge Unused. ..

ImportiLink,

Expoart
ey klisk maE

File narne:

@@

4 CAD Faormats

3

13 [=FoTN

m_rit 9b - W building, skp

™| Filezof type: | SketchUp Files [ skp)

|mpaort or Link
Link [inztead of import]

Layers: all ™

Scaling

Irmpart units: | Auto-Detect | s

Layer/Level Colors

") Black and white
(%) Preserve colors

) Inwvert colors

Scale factar:

This exercise starts with the endpoint of the last exercise, but
two of the masses have been deleted to make room for the
SketchUp models you will use in the exercise.

& O

s

Pozition

() Autom
) Cen

By s
[] Orient

Autodesk

The exercise ends with two different SketchUp
models used in the Revit Architecture project.

Pogitioning

& utomatically place

() Center-to-center

() Manually place

t;: Drigin-lo-origin
() By shared coordinates
Place at lewel:
[] Orient to Wiew Lewvel 1
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Note that this SketchUp file has a brick
material applied.

The file you use next does not have any
SketchUp materials applied. For this
instance you use Revit Architecture
functions to apply walls with materials to
the linked SketchUp file.

Import a SketchUp Model into an
In-Place Mass Family

4 On the Massing design bar, click Create
Mass to start the In-Place Mass routine.

Name the new mass Building 5.

Click OK to return to the drawing
window.

Student Workbook Autodesk

The SketchUp model is read into the Revit
Architecture project.

—

4

When linked, the SketchUp material color value
is approximated in Revit Architecture, but the
material detail is not visible.

While the SketchUp model is displayed in the Revit Once the SketchUp file is nested inside a mass,
Architecture project, it acts as a solid block. If you want more you can use the Building Maker features as
flexibility with the SketchUp model, you can import it into an in-  explained in Unit 9, Exercise A.

place mass or a Revit Architecture mass family (RFA) file.

Massing

[} Plodify

. Create Mass

= (Name

Mame: Building 5

ok

74 Place Mass
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5 Repeat steps 2 and 3 to import a
SketchUp model. In this case you are
importing the SketchUp file m_Unit 9b —

‘ File name: m_dnit 36 - ME building. skp

— - — -
| Files of type: | SketchUp Files [.skp) M) |

NE building.skp. — —_— —
Import o Link Layer/Level Col Pasitiori e Lalig
1 1 1 FApart ar LK SUersLevel Lalars Lt i |l ]
Notice that you cannot link the file when P ¥ _ O hianaicaly pace O Manually place
you place the SketchUp file within a (") Black and white (®) Autorm ) Canterto-canter
mass instance; you can only import it. (%) Prezerve colars O Cent D‘. —
This means if the SketchUp file Layers: Al " @ et eolas ®ilriai © Drigipto-crign .
changes, these modifications are not — - g # iy srzdfeTent s Em -
passed into the Revit Architecture Sealing ) ) —
roiect - [ Orient to Wiew Level 1
project. Import units: | Auto-Detect || Scale factor: .
6 On the design bar, click Finish Mass. Ef Solid Farm » The mass is complete and appears to be the
573 void Form » same as the SketchUp file linked directly into the

project. However, now that it is incorporated into
the Revit Architecture mass object, you can use
the software’s massing tools on it.

8@ Finish Mass

@ Quit Mass
7 Use the Massing design bar tools, Wall If you need assistance with this process, review
by Face, Floor by Face, and Roof by the previous exercise for step-by-step
Face, to apply walls, floors, and roof of instructions on applying walls, floors, and roofs
your choosing. to faces of the mass (Building Maker functions).
Turn off the SketchUp Model As for any other imported file, you have control over the

visibility of the graphics of the linked file.
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10

Type VV to access the view's graphic
overrides.

Click the Imported Categories tab.

Clear the Imports in Families check
box.

Click OK to return to the drawing
window.

Save the project if you want.

todel Cateqaries | Annotation Categories

Show imported categories in this view

Student Workbook

Imported Categories | ik

Projecti
Yisibility

Lines

{Imparts in Families Override...

r_Lnit 9b - M building skp
Prc
Wisibility _
Lines

Owerride, .,

I [ ] Ilmports in Farnilies
m_Unit b - N building. zkp

Autodesk

In this dialog box you should see two different
lines. The file with the .skp extension is the
SketchUp file linked directly into the project. The
Imports in Families controls the SketchUp file
that was imported inside the Revit Architecture
mass object.

The SketchUp model within the mass has been
turned off.
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Unit 10

Theory: Component Design

Revit Architecture: Family Editor

This workbook unit is to be used with Lecture Units 10 and 11. Unit 10 builds a shelf unit as a furniture family using solids. This shelf is the basis for the multiple

Student Workbook

Autodesk

exercises in Unit 11. This exercise is long, so give yourself enough time to finish it, or save it in a location that you have access to later.

This exercises uses dimensions and align tools extensively. You should be familiar with these tools before you start this exercise.

Create a Furniture Family

Component families are those created
and stored externally to the project as
files with an .rfa extension.

1  Onthe File menu, click New > Family.

In the New dialog box, verify that you
are looking in the Metric Templates

folder, and open the template called

Metric Furniture.rft.

2 Save this file:
« On the File menu, click Save As.

« Browse to the data set folder that
contains the workbook exercise
files.

« Open the Extra RFA Files folder

This exercise starts by opening a family template.

New

A
@ | Look jr: | 12 Metric Templates

Marne
Metric Furniture System,rft
A [EMetric Furniture, rft

Metric Seneric Model ceilino b

By the end of the exercise you will
have completed a shelf family.

Note: The completed RFA files for Units
10 and 11 are in the Completed Data
folder here.

The other shelf units in this folder are
starting points for Unit 11 exercises.
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in this location.

« Save this file as Unit 10 Shelf
Unit.

Note that the base routing for template
search is on the Settings > Options >
File Location tab. If you do not have
the metric templates set as default or
installed on your computer, you can
start with the Metric Furniture.rft
provided in the Extra RFA folder
included with the workbook data sets.

Create Overall Reference Planes

In the project browser, open Floor
Plans > Ref. Level.

Right-click the horizontal reference
plane. Click Element Properties.

In the Properties dialog box:
« Change the name to Back.

« Verify that Is Reference: Back is
selected.

« Click OK to exit.

Student Workbook
HPee Bl ¥V RGP OE TEAln A
(7] | OPwess+mueg [T
= D Visws (]
= - Floot Pl
Rel. Level
= Ceding Flans
Flef. Lowel
= 30 Views
Visw 1
S Elevations [Elevation
Back
Fiont
Ledt
Right
L0 Shents [a)
#- QI Famde

When you are working with families, you are creating reference
planes. These reference planes are assigned the parameters that
drive the geometry.

Center (Front/Bask)
h

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

Paramneter | Walue

wall Clasure [F]

Identity Data

Marme Back,

Scope Box Mone

Is Reference Eiack
Defines Crigin HE|

Autodesk

The Family Editor opens. Note that the
work environment is similar to the project
mode. The design bar provides just one
Family bar. The usual bars are not
available (Site, Modeling, Structural, and
so forth) because they are not used for
family creation. The project browser is
similar: there are plan views, elevations
(which are named differently), and 3D
views.

In this view there are two reference
planes. The intersection of these two
planes represents the insertion point of
the family. In this case, this point is the
rear (back) and the middle of the piece of
furniture. Begin by changing the name of
this reference plane.

Reference planes are important in the
creation of families. It is on these lines
that you base the parameters of your
family; they are references for the
geometry. Adding reference planes is
easy. Simply specify a starting point and
a final point (just like drawing a line). The
length of the line symbol is not important.
If necessary, you can resize it using the
grips that appear at its ends when it is
selected.

177



Revit Architecture

On the design bar, click Ref Plane,
and add three planes, as shown in
image (don’t worry about the distance
between each plane).

7 Ref Plane

1% Reference Line:

On the design bar, click Dimension.

Add a dimension line between the two
horizontal reference planes.

On the design bar, click Modify and
select the dimension.

On the options bar, Label list, select
Add Parameter.

554

Student Workbook
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A reference plane displays its name
when selected. Naming your reference

planes as you add them is a good idea.

You must be able to vary the width and
depth of your piece of furniture, so you

add two new parameters to your family.

To create a parameter you must add a
dimension and assign it a label. The

depth of the furniture family corresponds

to the distance between the two
horizontal reference planes; the width

corresponds to the distance between the

two vertical reference planes (right and
left).

Label: | <Mones v

<Monex . I—

<idd parameter, > E
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8 Inthe Properties dialog box for the
parameter:

« Enter Depth as the name.
« Verify that Type is selected.

« Setthe Group Parameter Under
option to Dimensions.

« Click OK.

9 On the design bar, click Dimension.

Add a dimension between the three
vertical reference planes (click each
line and position the dimension line
with a left mouse-click).

Click the EQ symbol that appears.

10 Repeat the earlier steps to add the
width parameter(shown far right):

Add a dimension (between two outside
vertical reference planes).

Click the dimension. On the options
bar, click Add Label.

Set the label as follows:

« Name = Width.

« Group = Dimensions.
e Type parameter.

Flex the Family

Farameter Data
MHame:
Depth

Dizcipline:

Tuvpe of Parameter:

Student Workbook

Group parameter under:

Dimensions i[w

() Instance

(&) Type

Parameter Data
Mame:
Wwhidth

Dizcipline:

Tope:

Depth 555

Group parameter under;

Dimenzions

) Instance

@ Type

Autodesk

The Group Parameter Under setting is an
organizational structure for the
parameters.

Y = - —
-
2l |
=
o
b

[ [
A dimension that is associated with a
label (parameter) displays the parameter
name in the dimension string.

The vertical reference plane between the
two other planes is the axis of the
furniture. Thus, it must be equidistant
between the planes on the right and left.
To achieve this and keep it as a constant
during the design, you need to add a
dimension between the three reference
planes and activate the equality
constraint (symbol EQ).

1
Wridth 2350
1

EQ EQ

L

il

[T
|
J____f'

Depth 800
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11 On the design bar, click Family
Types:
« Change the Depth values to 400.
« Change the Width values to 1200.
e Click Apply.

Click OK.

12 Add a reference plane and parameter
for height:

« Inthe project browser, under
Elevations, click Front View.

« Add a horizontal reference plane.

« Add a dimension between the
reference plane on the ground and
the one you have just added, and
transform this dimension into a
parameter named Height (also a
type parameter in the Dimension
group).

« Flex the family by changing
parameter values in the Family
Types dialog box.

Save your project.

Create Side Supports

13 Activate the Ref. Level view.

On the design bar, click Solid > Solid
Extrusion.

I Family Types

Mame:

Parameter | Yalue
Width 1200.0
Depth 400|
Identity Data

Student Workbook

|
Width 1200

Cepth 400
L
. -
_I_

o —
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. Ref. Level Q
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Now that the reference planes are in place, you create the side

supports with the Solid Extrusion tool.

EF Solid Form =
E7 Yaid Form =

L
CE) salid Esctrusion
B Salid Blend [#?

Autodesk

During family design, it is important to
test the parameters to check that all is
working properly. You have just added
two parameters in your family. You can
test them by changing some of their
values. During this test, reposition the
reference planes. You should not receive
any error message.

This is called flexing the family
parameters.

Remember to save your work regularly.
You can decide to create a new tree
structure of files under the main Library
folder. It's a good idea to keep your
personal libraries separate from the
installed library.

Sketch mode is used for creating forms.
The design bar displays the tools
available to create the sketch, which must
be a closed loop.
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14 On the design bar, click the Lines =
button. <] E ﬂJ

On the options bar, click Rectangle.

Draw two rectangles, as in the image
(the size is not important).

15 Use the Align tool to lock the left
sketch line to the left reference plane, e |
as in the image: %

o Click the Align tool. |
o Click left reference plane. —_— —_—
e Click left line of the left rectangle T
sketch line. .
« Lock this alignment by clicking the ' \E

lock icon to close it. [

16 Repeat the process for the right

rectangle, locking the right edge to the
right plane. I:l I:I
17 Use the Align tool to lock the top left . B ~
sketch line to the top reference plane, % — /
as in the image. =
« Click Align tool. — —

o Click top reference plane.

« Click top line of the left rectangle
sketch line.

« Lock this alignment by clicking the
lock icon.

18 Repeat the process for the right
rectangle’s top sketch line.
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19 Repeat this process for the bottom

sketch lines, locking them to the lower
reference plane.

20 On the design bar, click Dimension.

21

Click the left reference plane, then the
right line (which is not locked), and
then position the dimension.

Click the Modify tool.

Select the sketch line on the right side
of the rectangle you just dimensioned.

Click the dimension text and change
the value to 19 mm.

Lock the dimension:

« Click the dimension line to make
the dimension’s constraint lock
appear.

« Click the dimension’s lock icon.

-119

| S—

*.I

Student Workbook
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The sketch lines shown here should now
be aligned/locked with their respective
reference planes.

When you dimension a sketch like this,
you want to run the dimension to the
reference plane rather than the sketch
line.

This allows the sketch to flex as you use
the dimensioned label parameters to
drive the reference plane geometry.

To get the lock to appear the dimension
must be selected NOT the sketch line.
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22

23

24

Repeat this process for the sketch on
the right side.

Click Finish Sketch.

Save the family.

Adjust the heights of the side pieces:

« Inthe project browser under
Elevations, select Front view.

« Select the 3D geometry (the solid
extrusions you just drew). Blue
grips that can be used for dragging
the faces appear.

« Drag the grip that allows changing
of the height of the solid element
until you reach the top reference
plane.

¢ Click the lock icon to lock the
alignment.

The vertical sides are finished. Test
your work by varying the parameters of
the family (width, height, depth) in the
Family Types window and clicking the
Apply button (flexing the model). The
3D geometry must update
consequently and no error message
should appear.

« Toclearly see the effect of the
parameters, open a 3D view.

« Inthe Workspace View Bar,
change the scale to 1:10.

Student Workbook

Autodesk

You can also use the Align tool to
accomplish this task.

[
|

_1,_/|_

a |

|
ot | = =il || o=

Because you drew two rectangles in
Sketch mode, you have only one vertical
grip that controls the height of both side
frames.
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25

26

27

Note that as for all Revit Architecture
views, a scale is associated with the
view. You can use this scale to adjust
the size of the text you see in the view
as well as the profiling seen in 3D.

Add Reference planes for
Shelves and Base

In the project browser, activate the
Ref. Level view.

Add a horizontal reference plane just

above the one that defines the depth
of the furniture family.

Add a new dimension line between the
bottom reference plane and the one
you just created.

Select the reference plane and change
the dimension text to 15 mm.

Lock the dimension.

Open the front view.

Add two horizontal reference planes,
as shown in the image.

Student Workbook
Width 1400
| |
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Like the side supports, you draw the reference planes first and
then the solid extrusions for the base trim and shelves.

}

Height 1500

— Ref. Level

o

150
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Autodesk
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28 Set the top dimension value to 34 mm \J
and the bottom one to 50 mm. I I
™
Lock the dimension lines. _ Q —
o O
R
29 Add four more reference planes, as <
shown in the image. TN — — ] —
o
S _y R
[fa]
-
= — - — —
=
.on |
L
I —
Q=1 — — Ref. Level
0
30 Click Dimension: _ A few words to explain these reference
4 ! u 5 planes: two of them cannot move. They
«  Click the four reference planes, as _ - g;,__ are constrained by locked dimensions (50
well as the two created in the s and 34). The other four are spaced
previous step. — — g—"-.— regularly because of the dimension line
Click the EQ symbol o EQ that constrains the distance between
* y o - - x % them. Thus, if the height of a piece of
+  Flex the model by changing o ef furniture is modified, the top and bottom
parameter values. i o parts are fixed, whereas the distance
i, g MR RE'_f. between the four other planes is adjusted
Save the file. to satisfy the equality constraint.

Add Base Trim

31 Open the Ref. Level view.

« On the design bar, click Solid
Form > Solid Extrusion.

« On the design bar, click Lines. dﬁ\ﬂj af
« On the options bar, click the g
rectangle template. [Rectange]

« Draw arectangle, as shown in
image. The size is not important.
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32

33

34

35

On the toolbar, click Align.

|

« Click the internal face of the |
upright and then click the nearest —+ e —

line of the rectangle. %

. [ 1 _ﬁ:l

« Lock this alignment by clicking the
lock icon to close it.

Repeat the process on the right side.
Lock the alignment. E\

With the Align tool, click the upper of
the two bottom horizontal reference
planes and then click the nearest
horizontal line of the sketch.

Lock this alignment by clicking the lock | , N | ‘
icon to close it. _'E§ e P
w
[]
Add a dimension between the .
. R 25 R s
reference plane immediately above the
one that defines the depth and then on Notice that when you finish the sketch, the
the line that you did not lock. dimension disappears.
Select the line. In the dimension text TeE T —
change the value to 19 mm. - L . .
o g It is still there when you edit the sketch. This is a
Select the dimension and lock it. useful way to keep your families free from extra
dimension clutter but can make it difficult to track
Click Finish Sketch. when a family gives you overconstrained errors.
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36

37

38

Open the front view.

e Click Align.

e Click the reference plane that is
directly below the top of the solid
you just created, and then click the
top of the solid.

« Lock the alignment by clicking the
lock icon.

Flex the model.

Save the family.

Add Shelves
Open Ref. Level.

Rename the horizontal reference
planes.

« Right-click the lowest horizontal
reference plane. Click Element
Properties.

« Rename the reference plane to
Front of Case.

« Repeat, and rename the second
reference plane Shelf Front.

e Click the top reference plane to
verify that it is named Back. If not,
repeat the preceding steps to
rename it.

Student Workbook

Front of Case
—

Autodesk

We refer to these reference planes now
by these names.
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39

40

41

Open the Elevation Front view.

On the design bar, click Solid Form >
Solid Extrusion.

On the design bar, click the Set Work
Plane tool.

« Set the work plane Name to Back.

Click OK to return to the drawing
window.

On the design bar, click Extrusion
Properties.

Set Extrusion End to 150 mm.

Click OK to return to the drawing
window.

On the design bar, click Lines.

On the options bar, click the rectangle
template.

Draw six rectangles, as shown in
image. The size is not important.

Student Workbook

Specify a new YWork Flane
(%) Mame
{1 Pick a plane

Reference Plane : Back

(1 Pick a line and uze the work plane it was sketched in

Instance Parameters - Control s

Parameter |

Constraints
Extrusion End 1o0|
Exkrusion Skark 0.0

Autodesk

You could set the depth of the shelves to
800 mm (or the numeric depth of your
shelf) here, but doing so would not allow
the shelves to flex as you changed the
depth of the family. Changing it to 150
mm makes is easier to work with in plan
view when you align and lock this front
edge to a reference plane when you are
finished with this sketch.
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42  Click the Align tool.

On the options bar, click Multiple
Alignment.

Click the interior face of the left
upright. Click the left vertical lines of
the rectangles (one at a time).

Lock each alignment. (You must lock
each line individually after aligning it.)

43 Repeat the process for the lines on the
right side. Remember to lock the
alignments.

44  Click the Align tool.

« On the options bar, clear the
Multiple Alignment option.

« Click the reference plane above
ground level and then the bottom
horizontal line of the lowest
rectangle.

o Lock the alignment.

Y& plign |3k

l: Prefer: | Wall ce

Student Workbook
L I I N
| |
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These alignments allow the horizontal
racks to remain in contact with the
vertical uprights if the furniture family’s
width is resized. You should now force
the horizontal lines of the rectangles; the
lines of the bottom of the rectangles must
be respectively aligned with the reference
planes that are subjected to the equality

constraint.

Then you need to place a dimension
between each reference plane and the
top line of the rectangles. Adjust and lock
these dimensions to keep the thickness

of the shelves consistent.
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45

46

47

Repeat the alignment process with the
horizontal reference planes and the
bottom lines of the rectangles, as
shown in image.

Add a dimension between the
reference plane and the top line of the
rectangle located on the bottom, as
shown in image.

« Select the line and change the
dimension text to 19 mm.

« Select and lock the dimension.

Repeat the process for all horizontal
lines (located on the top of the
rectangles). Remember to lock the
dimensions.

Click Finish Sketch.

Save the family.

Align the shelves to the Shelf Front
reference plane:

« Open Ref. Level.

« Select the 3D geometry, as shown
in image. The blue grips appear.

« Drag the lower blue grip to the
reference plane Shelf Front, as
shown in image.

e Click the lock icon. If the lock icon
does not appear, use the Align

Student Workbook
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48

49

50

tool.

Flex the model.

Save the family.

Add Vertical Supports

In the project browser, open the front
view.

Add two vertical reference planes, as
shown in image.

Add a dimension line between the two
reference planes you just added and
the external ones, as shown in image.

Click the EQ symbol.

Ty— — — —_ .
[
| ]

_ | | _
i

_ | | _

T

| | .
)
| | i
| | &

-3 s — 1 _
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51

52

53

On the design bar, click Solid Form >
Solid Extrusion.

« On the design bar, click Lines.

« On the options bar click the
rectangle template.

« Draw six rectangles, as shown in
image. The size is not important.

On the toolbar, click Align.

« On the options bar, select Multiple
Alignments.

e Click the left reference plane (see
image) and align the three
rectangle lines, as shown in
image.

« Lock each alignment as you make
it.

Repeat the process with the remaining
rectangles and the right reference
plane.

Student Workbook
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54  Align bottom left support sketch line:
e Click the Align tool.

e On the options bar, clear the
Multiple Alignment option.

« Align the bottom line of the two
bottom rectangles, as shown in
image.

« Lock the alignment.

Note that as you draw these
rectangles, you can draw on top of the
reference planes, and a lock appears.
You can lock it at this time for the
same effect.

55 Repeat the process with the top lines
(see image).

56 Repeat the process for all the
rectangles.

Student Workbook

Autodesk

All these alignments are locked to
maintain this constraint when you change
the value of the width parameter of the
furniture family.

It is now necessary to manage the
thickness of vertical separations. You
operate in a way identical to the
preceding stages, namely, a dimension
locked between the reference plane and
the unconstrained line of the rectangle.
But before that, you align the sides of the
rectangles between them (on the left and
right).
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57 Align and lock the vertical supports to

58

59

each other to establish a single control
for the width of many elements:

« On the toolbar, click Align.

« On the options bar, click Multiple
Alignment.

« Click the right vertical line of the
bottom-left rectangle, and then
click the right vertical lines of the

rectangles on top of it (see image).

« Lock each alignment as you make
it.

Repeat the process for the rectangles
on the right side.

Place a dimension line between the
vertical lines of the bottom-left
rectangle (see image).

Select the line, and in the dimension
text, change the value to 19 mm.

Select the dimension and lock it.
Repeat the process for the right
rectangle.

Click Finish Sketch.
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Because the right sides of this set of
rectangles are locked together, you need
to place only one dimension to control all
rectangles in that set.
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60 Open Ref. Level view.

If the vertical supports are too narrow,
select the 3D geometry and use the
blue grips to align the bottom face, as
shown in image.

Shelf Front
Lock the alignment. —_ - — — — _|: =
61 Flex the model.

IS
Save the family. !E\

'I. 1'

]

IR

oL

|I'| <]
The shelves are now ready to be used Biasics To test your new family in a project, you have to
in a project. On your own, start a new _ load it in a project. You can then insert it from the
project to insert this family. [é‘ Madify Component tool. Do not forget that your family is

i@ wal parametric! To find the parameters Width, Height,

« On the File menu, click Load from ¥ Door and Depth, open the type properties of the family.

Library > Load Family.
. FH Window
« Navigate to where you saved the
family and open it. f Component
« On the Basics design bar, click ”
Component. You can now place
your family.
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Unit 11
Theory: Propagation of Constraints
Revit Architecture: Alignment, Locking, and Constraints

This unit is to be used with Lecture Units 10 and 11. Unit 11 builds on the family created in Unit 10. This unit has several exercises designed to illustrate various
capabilities of the family within Revit Architecture.

Exercise A:

« Add the symbolic line representation to create the coarse, medium, and fine detail views.

« Add a masking element to hide the floor pattern.

« Use in-place family editing from the project environment.

Exercise B: Add a material parameter to control the materials assigned to the shelf unit.

Exercise C: Add a glass door and assign a visibility parameter to control the display of the glass element.

Exercise D: Work with nested families to add a drawer unit to the family, using the parent shelf parameters to drive the geometry of the nested family.
Exercise E: Fine-tune the family, adding control of family elements through the use of subcategories.

In this unit, you complete the furniture family created in the previous unit by adding more components to it. See image.

The family that you created in the first part of the exercise requires more work so you can use it properly. You need to generate its 2D
representation, associate all necessary materials, and define the levels of detail. Later in the exercise, you can experiment with nested
families and formulas—an enormously powerful part of the Family Editor.
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Exercise 11A: In-Place Family Editing and Symbolic Line Representation
In Unit 10 you worked with the Family Editor. In-place family editing provides access to the family definition directly from the project environment.

Symbolic Lines and View Detail Level

When you create a family, you need to define how that family behaves in different views (plan, section, elevation, 3D). The first important decision is its 2D
representations: will the display of the family in plan view simply result from a cut 3D view, or should it be represented with a simple 2D sketch? In this case, it is
not generated from the 3D model, but is represented with a 2D sketch that you create. After you have defined the way your family (object) is displayed in different
views, you need to define its representation in different scales (coarse, medium, fine) for all views. So, this is your objective:

Coarse Medium Fine

Plan View

Section, Elevation, 3D View Display representation is generated from the 3D model (Solid Extrusion elements).

You need to add two new sketch drawings to your family—one for its Coarse-Medium representation and one for the Fine representation. You use the symbolic
lines for these sketches. You set the visibility of the objects in the family such that only the sketch lines display in the project and not the 3D elements of the shelf.

Masking Regions
Masking regions are 2D objects such as a fill pattern that allows families to hide floor patterns and color fills when used in a project.

Open the Exercise Project In this exercise you edit the family directly from the project.
You access the shelf from the 3D view.

1 Open m_Unit 11a — Start.rvt. | - The shelf has no symbolic lines. What is
' %ﬁ T displayed in the drawing window is the
Verify that the current view is Floor solid form elements viewed from above
Plans: Level 2 Furniture. \ see note below).
Bedroom

T L |

= | \

Zoom into the larger bedroom area.

The shelf created in the last unit has
already been placed in this project. In
this project the shelf family is simply
named mShelf.

Crop a 3D View Create a 3D view that has an active section box. Use section
boxes to slice away parts of the model to show the interiors.
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2 Duplicate the 3D view with the Dynamic
View tool:

« Setthe 3D view current.

e Press F8 to bring up the Dynamic
View dialog box.

« In the Dynamic View dialog box,
click the disk icon.

« Enter 2nd Floor 3D for the name.
« Click OK.

3 Right-click in the drawing window. Click
View Properties.

e Select Section Box in the view
properties.

e Clear the Crop View and Crop
Region Visible check boxes.

¢ Click OK to return to drawing
window.

4 Cut the 3D view with the section box:

e Click the section box that appears
in the drawing window.

« Use the face grips to cut away the
south walls.

5 Apply a transparency override to the

east wall:

« Right-click the solid east wall. Click
Override Graphics in View > By
Element.

« Inthe View-Specific Element
Graphics dialog box, select
Transparent

« click OK.
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This creates a new view in the project
browser under 3D views.

The wall still exists and is selectable in the
view, but is now transparent.
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Both the element-level overrides and the
section box are convienent ways to
illustrate the interior of your design.

View-Specific Element Graphics

Yizible [] Halftane

_#| Prajection Lines

When you use edit in place like this you are
editing the project’s definition of the family,
not the definition in the external RFA file.

Edit the Shelf Family in Place Any component family within a project can be edited directly
from the project.

6 Select the shelf unit.

On the options bar, click Edit Family.
‘:{‘j Open "mshelf" For editing?

Click Yes to open the family for editing.

e J[ w

Set up Duplicate Views of the Ref. To facilitate the creation of the 2D sketch, you are going to You make only one for both Coarse and
Level View duplicate the Ref. Level view. Revit Architecture lets you Medium because the 2D geometry is the

associate different levels of detail to different views: one for same for both representations.

Fine and another for Coarse/Medium.

7 In the project browser, under Floor =48 Wiews [l o
Plans, activate the Ref. Level view. =) Floor Plans
| Renarme
Right-click Ref. Level. Click Duplicate. Tr ' | %
- : : =I- Floar Planz
. . Duplicate Y » | Duplicat
Right-click the new Copy of Ref. Level. HpEatE e DEEi:E:tZ %% Detaiing Ref. Level
- Rel. Level [Coarse - Medium]

Click Rename and change the name to +--- Ceiling Plans

= Floor Plans

Ref. Level (Coarse - Medium). i

C“Ck OK T I"H:Ii.lf‘ner:.lll-_.ffEI
8 Repeat the operation and create a new =8> Wiews [all]
duplicate named Ref. Level (Fine). =J-- Flaor Plans

Fief. Level
Fef. Level [Coarze - Medium]
Ref. Level [Fine]
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9 Set view Ref. Level (Fine) current.

Use the Drawing window view toolbar to
set the detail level to Fine.

Using the same method, assure that
Ref. Level (Coarse - Medium) has
Coarse set as view detail level in its
properties.

10  Setview Ref. Level (Coarse - Medium)
current.

On the design bar, click Symbolic
Lines.

On the options bar:
o Click the Arrow button (Select).
« Select the Lock check box.

Click the four lines shown in the image
to create symbolic lines that are
anchored and locked to the geometry of
the shelf.

Floar Flans
Ref. Level
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Selecting the Lock check box means that the
selected lines automatically lock to the
geometry from which they have been
generated.

You need to trim the symbolic lines you have
just created. But because there is a lot of
overlapping geometry, this can be a tedious
task. To simplify it, Revit Architecture offers a
temporary Hide/lsolate option to hide all 3D
geometry, as well as the reference plane.
You then have a pure 2D sketch drawing
that is much easier to work with.
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11

12

13

Hide the vertical supports and reference
planes:

« Click the Modify tool, and select a
symbolic line that you just created.

¢ On the Drawing window view
toolbar, select the Hide/lsolate
icon.

¢ Click Isolate Category.

Clean up the lines:
« Onthe Tools toolbar, click Trim.

« Verify that the options bar's mode is
set to Trim/Extend to Corner.

« Trim the lines to close the
rectangle.

Adjust Visibility Settings

On the design bar, click Modify. Select
the line that represents the front of the
furniture.

On the options bar, click Visibility.

In the Family Element Visibility Settings
dialog box, clear the Fine check box.
Thus the selected line is invisible in
views set to this level of detail.

Click OK.

= Split S Trim o

You have just finished defining the 2D sketch for the Coarse -
Medium level of detail. What remains is to tell Revit
Architecture which lines should not be associated to the Fine

level of detail.

Isolate Cateqaory
%Iide Cakegory

Isolate Element

Hide Element
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The view is now in Isolate mode and shows

only the symbolic lines.

Family element visibility settings

Swmbolic Element Wisibility

Spmbolic Elements are view direction specific: they shaw only in views
parallel to their creation view

Detail Lewvels
Coarse Medium [Fing
[ 0K I [ Cancel ] [ Diefault ] [ Help

3
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15

16

Activate the Ref. Level (Fine) view.

Right-click in the drawing window. Click
Zoom Fit.

Use the same methods to create the
linework for the fine detail level:

« Hide the Reference Plane category.

e Add lines as shown: Symbolic lines
- Pick Lines — Lock.

« Hide the solid geometry category.

¢ Clean up the symbolic lines, as
shown.

« Set the visibility of the new lines to
Fine only.

e Click OK in the warning that
highlighted lines overlap.

Tile the screen so you have both views
next to each other.

Use Window > Close Hidden Windows
before you use Window > Tile. This
keeps all the windows you have open
(which is often quite a few) from
cluttering up the view

Flex the Family

Student Workbook

|5 Shelf Unit 11a.a - Floor Plons Ref. Level (Coarse - Medivm) - | 0) b
. | |
L

Note that even though the detail level is set to medium for the
view, the symbolic lines that you set to not show in coarse or
fine detail appear but are gray rather than black.

Autodesk

Detail Levels

[ Medium Fire

Remember to use the Symbolic Lines Pick
tool with the lock so the symbolic lines are
related to the solid geometry. The solid
geometry is driven by the family type
parameters. If you just hide everything and
draw the lines, they do not flex with the
model.

[ Shelf Unit 11a.rfa - Floor Plan: Ref. Level (Fine)

You see this behavior on all components
within the family file. They do not disappear,
but are gray instead of black. Once the file is
loaded into the project, the lines behave as
directed.
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On the design bar, click Family Types.
Modify the Width or Depth parameter.
Note that the 2D geometry reflects the
change and updates automatically.

Turn off the 3D solids in plan view:

« Activate the 3D view, and select the
entire geometry.

« On the options bar, click Visibility
and clear the Plan/RCP check box.

e Click OK.

Reload the Family into the Project

On the design bar, click Load into
Projects.

Click Yes to overwrite the existing
version.

Save the project.

Student Workbook

Family Element Visibility Settings

Viess Specific Deplay
Display in 30 views and
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[] Fuort/Back
[ Left/Right

Dretad Lavels
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At this point you can either load the family back into the project
or save the family out and overwrite the original RFA file. Or
use the Save As command to create a new family based on
these modifications.

[ Load into Projects

7 Yaid Form »

Check the open Projects/Families you want to load th
edited Family into

4 Load into Projects i_Unit 11a - Complete et

[]Prajectd

Reload Family

Family 'Shelf Unit 11a'is already in use in this project, Ovenarite the existing
version?

[[] Override parameter values of existing types

Cves [ we |

Autodesk

In Plan/RCP views you are going to use the
2D geometry you just created as
representations for Plan/RCP. For all other
ways, the representation is generated from
the 3D model and in all levels of detail.

This loads the family into any projects you
have open.

If you have more than one project open, you
are prompted to select which project to load
it into (check i_Unit 11a — Start.rvt). If you
have only one project open, it loads
automatically without this prompt.

At this point your work has been transferred
into the current project. You do not need to
save the family you are working on, but you
do need to save the project file.
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Note that each plan view has a cut
plane. The default value for the cut
plane is 4’-0".

Some families do not respect this cut
plane when seen in plan view and
display as though you were looking at
them from the top. Likewise, when cut
with a section mark they display an end
view rather than a section.

You can see which categories of model
objects show correctly in plan and
section by reviewing the categories in
the Settings > Object Styles dialog box.

22 Inthe plan view Level 2 Furniture,
toggle the view detail level between
coarse, medium, and fine.

Add a Masking Region

23 Inthe project file, click the shelf.

On the options bar, click Edit Family.

24 Set the plan view Ref. Level current.

On the design bar, click Masking
Region.

Student Workbook
Frimary Range
Top: dzsociated Level [Level 2] v Offset: |7 B"
LCut plane: Offset: 4" 0"

Object Styles

Model Objects | Annaotation Objects | Imported Objects

Line Weight

Cakegory

Entourage 1
Floors 2
Furniture 1
Furniture Systems 1
Generic Models 1

1

| iakbirin Fishires

R B B R

Bl 0 # & i<

Medium-level detail

Because you have turned off the visibility in plan view of the
solid extrusions of the family, the floor shows through the
family.

L] Detail Component
|:| Masking Regio

EF solid Form =

Autodesk

The Furniture Category has no Cut
representation. Other family types such as
generic models can be cut by a views cut
plane or section clipping plane. The symbolic
lines you have created in this family are now
used as the default representation of the top
view of the family.

Jek o # 8w i<

Fine-level detalil

In this section you add a masking region to
hide the floor below the shelf.

Because the family is already open, it
becomes the active file.

204



Revit Architecture

25

26

27

28

29

Use the Lines tool and rectangle shape
to draw a rectangle within the shelf
area.

On the design bar, click Finish Sketch.

Click the region.
On the options bar, click Visibility.

Under Detail Levels, clear the Fine
check box.

Select the masking region.

Use the blue grip or align tool to
associate and lock the edges of the
region to the reference planes of the
family, as shown.

Set the plan view Ref. Level (Fine)
current.

On the design bar, click Masking
Region.

Use the Lines tool pick and lock options
to follow the outline of the fine symbolic
lines.

Use the Trim tool to clean up the
linework to match the images.

On the design bar, click Region
Properties.

Next to Visibility/Graphics Override,
click the Edit button.

Under Detail Levels, clear the Coarse
and Medium check boxes.

Student Workbook
Detail Levels
Coarse bl edium [ JFine

[ &
e

L] Detail Component
|:| Masking Regio

B Solid Form =

JE.

£ Ref Plane

% Reqgion Properties

@)@ Finish Skekch

Graphics
Wisibile:

Wisibility fGraphics Crverride Edit,., .

Dretail Levels
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Autodesk

Fine
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Click OK to return to the drawing
window.

On the design bar, click Finish Sketch.

Load the family into a project and
toggle the view detail level between
coarse, medium, and fine.

Use the Window menu to change back
to the shelf family.

On the File menu, click Close to close
the family file.

Save the project if you want.

Student Workbook

f f
Medium-level detail

Window - Help

P Wit
Cascade

1 Project4 - Floor Flan: Level 1
2 m3helf .rfa - Floor Plan: Ref, Level
v 3m_Unit 11a - Complete, vt - Floor Plan: LEL\\?I 2

The remaining exercises in the unit work directly on the shelf
family. You can use the family you developed here, or start
with the RFA files provided with the exercise data sets.

Autodesk

Fine level-detail

You do not need to save changes. They are
already transferred to the project.
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Exercise 11B: Material Parameters
In this exercise you add materials to the shelf.

Although you could assign material directly to the solid extrusions as part of their properties, this definition would be static, lacking the ability to control the
materials in the project. Revit Architecture provides a parameter type that enables you to apply materials once the object is in a project. This can be either a type
or an instance parameter.

Create New Material Parameters

Open workbook data set m_Unit 11b Shelf
-Start.rfa.

On the design bar, click Family Types.

In the Family Types dialog box, under
Parameters, click Add.

In the Parameter Properties dialog box, set
the following:

« Name = Finish.

e Groups Parameter Under = Materials
and Finishes.

o Type = Material.
« Type radio button.

Click OK.

View the new parameter in the Family
Types dialog box.

Click OK to return to the drawing window.

4= Dimension
l\. Model Lines

Fanmily | [E
[} Modify
£3 Family Types.

Parameters

Parameter Properties
[

Hame: Group parameter under:
Finish Materials and Finishes v
Dizcipline:
Carnmar v| O lnstance %
Type of Parameter:
iMaterial ||
Parameter | Walue |

Materials and Finishes

Finish

The finish parameter is now part of the family definition.
At this point it is not assigned to any particular element.

This is a family file in the same folder as the
other exercise data files, though it is a family
RFA file rather than a project RVT file.

For the moment, your family is fully parametric
in respect to its dimensions, but you next add
a new type of parameter that enables the user
to parametrically change the material
associated with the furniture as well. For now,
you create just one material parameter to
apply to the entire 3D geometry.

If you did not make the finish parameter, then
you would not have access to this control once
the family was in a project. Only those
parameters appearing in the Family Types
dialog box are available for editing in a project.
You need to assign this parameter to the solid
extrusions.
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Associate the Family Parameter to
the Properties of the 3D Geometry

Select all 3D geometry, and click
Properties.

In the Element Properties dialog box, click
the button to the right of Material.

In the Associate Family Parameter dialog
box, select the Finish parameter.

Click OK to close each dialog box.

On the File menu, click Save.

Close the family.

Materials al
Material

Identity Data

Student Workbook

Instance Parameters - Control selected ¢

Parameter
k Constraints
Graphics

Materials and Finishes
IMaterial By Category >
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Associate Family Parameter

Family parameter: I aterial

Parameter type: I aterial
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Autodesk

The material parameter is a hard-coded
property of a solid extrusion. You need to
assign to this property the family parameter
Finish that you just created.

If you want, you could create a new material
within the Family Editor and associate it as the
default material for the family. All materials
created in the family are going to be
automatically created in every project where
this family is loaded. If an existing material has
the same name, the family material is
overwritten. That is why it is advisable to give
your materials specific names.

On your own, start a new project and load
your family. Insert a few instances of this
family in the project and try changing their
parameters. Note that all modifications are
propagated in all instances of this family.
This is because you have defined all family
parameters as Type parameters.
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Exercise 11C: Visibility Parameters

Student Workbook

Autodesk

In this exercise you add glass doors to the shelf unit. You have now worked with two types of parameters. In this exercise you create two glass doors for the shelf
unit. You create a new parameter in the family that is a Yes/No parameter type. Yes/No parameters have several uses. In this exercise you assign the Yes/No
parameter to the visiblity of the glass doors. This enables you to turn them off in a project if you do not want to see them. They are still defined in the family, but not

visible.
Parameter Type Name Assigned To
Exercise 10 Length Width, Depth, Height Dimension
Exercise 11B Material Finish Solid extrusion properties
Exercise 11C Yes/No Glass Door Solid extrusion properties

Contols
Geometry
Material assigned to the solid

Visibility toggle for element

This exercise continues from the last exercise. If you worked through Exercise 11B, and were successful in both applying materials and manipulating the
dimensions parameters, you can continue working on your family in this exercise.

In this exercise you add and constrain new references as well as create solid extrusions and voids. Go back to Unit 10 if you need to review these tasks.

Create Reference Planes for the
Door Pulls

1 Open Workbook data sets m_Unit 11c
Shelf - Start.rfa.

Activate the front view.

Add the three new reference planes and
dimensions shown in the image.

2 Activate the Ref. Level (Fine) view.

1

Cﬁr‘ | | I
LlJ — — — e e e e - —

r::iL — I I

w ] 1

— 1

II I I

| a0 I a0

! “’ b

Families recognize logical conditions like
Yes/No. You use that to control the visibility
of the glass doors within the shelf unit. The
next task is to create the geometry of the
glass doors.

These reference planes are used to locate the
glass door handles later in the exercise.

To facilitate the creation of the glass doors,
name one of the reference planes. The effect
is to create a work plane on which you can
trace your sketch of the doors. Just imagine
you are inserting a sheet of paper on which
you are simply drawing a sketch.
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3 Name a working reference level:

Activate the Ref. Level.

Select the horizontal reference plane
that is second from the bottom, named
Shelf Front.

On the options bar, click Properties.

In the Properties dialog box, change
the name to Glass.

Click OK.

4 Start the glass solid extrusion and set the
Glass reference plane as the active work
plane:

Activate the front view.

On the design bar, click Solid Form >
Solid Extrusion.

On the design bar, click Set Work
Plane.

In the Work Plane dialog box, select
Glass from the Name list.

Click OK.

5 On the design bar, click Lines.

On the options bar, click Select.

Select the Lock check box.

Click the lines that form the first shelf, as
shown.

Work Plane

Current Work Plane
MName:
<none»

Show

Specify a new Work Plane
) Name Reference Plane : Glass
O Pick a plane

() Pick a fine and use the wo:k[%ane it was sketch

I'g Lines

! s
A%

Student Workbook
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Lock

Autodesk

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

Parameter | Yalue

Wl Clasure

Identity Data

For a sketch to be valid for an extrusion, it
should not have T intersections and its lines
must be in a closed loop. Since this is not the
case for your sketch, you need to fix it.
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10

On the Tools toolbar, click the Split tool.

On the options bar, click Delete Inner
Segment.

Click the bottom line at the intersection of
the two middle vertical lines.

Repeat for the line above.

Click Trim.

Set the trim mode to Trim/Extend to
Corner.

Repeat for the other side.

Set glass thickness and visibility:

« On the design bar, click Extrusion
Properties.

« Set-8 mm for the Extrusion End (glass
starts on the interior side of the
furniture).

« Click the Edit button next to
Visibility/Graphic Overrides.

« Clear the Plan/RCP check box, as well

Student Workbook

Autodesk

]
—_ it —_ —
R4 3
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The value positive or negative when drawing

Family Element Visibility

::lF
-
Parameter =
Constraints
Extrusion End -8.0
Exftrusion Start 0.0

Wiew Specific Dizplay
Dizplay in 30 wiews and:
[ IPlan/RCP

[ ]Front/Back
Left/Right

an extrusion from a reference plane depends
on the direction you first drew the reference
plane (right to left or left to right).

If you get it wrong here, you can always

change it after you are finished with the
sketch, by looking at the extrusion properties.
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12

13

as Front/Back (doors are not
displayed in the plan or elevation
view).

Click OK to return to the Element
Properties dialog box.

Assign material to the solid extrusion:

Next to Material, click the <By
Category> box. Click the box that
appears inside it.

In the Materials dialog box, select
Glass.

Click OK to close each dialog box.

On the design bar, click Finish Sketch.

Save the file (File > Save).

Create Pulls for the Glass Doors

Create the solid form sketch lines:

Click Solid Form > Solid Extrusion.

On the design bar, click Set Work
Plane. In the dialog box make sure
that the active work plane is set to
Glass.

Select Lines, and on the options bar,

click the circular shape. Activate the
radius and set it to 20 mm.

Add two circles, as shown on the right.
Note that the center of insertion is the

intersection point of the reference
planes.

Materials and Finishes
IMaterial

Identity Data

<By Categary =|

Student Workbook
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Materials

Hame

Default

Default Boof

Default Wall

Glass
When you assign a material in this way, the
material is static. You cannot assign a different
material to the element placed in a project.
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Set extrusion thickness and visibility:

On the design bar, click Extrusion
Properties.

Set 30 mm as the extrusion end.

Click the Edit button next to Visibility
and clear Plan/RCP.

Under Detail Levels, select only Fine
(knobs are visible only in a Fine level
of detalil).

Click OK to close each dialog box.

Finish the solid form:
On the design bar, click Finish Sketch.

Reverse the extrusion:

L]

Set Floor Plans: Ref. Level current.
Select Pulls.

On the options bar, set Depth =-30
mm (negative).

Depending on the direction you originally

drew the reference plane Glass, your glass

or pulls may be extruded to the wrong
side. If so:

Select inversed element.

On the options bar, click Properties.
Set Depth = (Change the value from
negative to positive or vise versa).
Click OK.

On the File menu, click Save (make it a
habit to save your work often).

Flex your family to test it.

Student Workbook
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Thus you are exiting Sketch mode, and you
have finished creating the 3D object.

Assumptions about the start and end of the
extrusions were opposite because the
reference plane was drawn from left to right. A
negative value extrudes toward the viewer,
and a positive value extrudes away.

You have access to this information from the
Extrusion Properties on the design bar as you
sketch the extrusion or after you finish the
sketch from the object properties.
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Create a Display Control Yes/No
Parameter

On the design bar, click Family Types.

In the dialog box, under Parameters, click
Add.

In the Parameter Properties dialog box set
the following:

« Under Name, enter Glass Door.

e Group Parameter Under:
Construction.

« Under Type, select Yes/No.
¢ Click Instance (parameter can vary

from one piece of furniture to another).

Click OK to return to the Family Types
dialog box.

Verify that the parameter now exists as a
family parameter.

Click OK to return to the drawing window.

Student Workbook
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In this section you create an instance Yes/No parameter and assign the glass door and the pulls to
this parameter, enabling you to turn off these elements per instance when loaded into a project.

Farnily

[f,} Madify
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14 Dimension
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Parameter Data
Name:

Glass door
Discipline:

| Common

Type:
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Family Types
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Parameter
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Finish

Glass door (default) ||v =
Materials and Finishes

<By Category> =
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The glass door parameter appears, ready to

be assigned to the visibility of an element.

A checked box means show element, and a
cleared box means hide.
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21 Assign the glass door visibility parameter
to the doors and pulls:

« Select the glass doors and pulls, and
click Properties.

« Inthe Element Properties dialog box,
click the gray button at the right end of
the Visibility/Graphics Overrides

Graphics
Wisible

Student Workbook

>

line. This button enables you to link

Edit

Yisibility/iaraphics Cwverrides |

g

one parameter to one property.

« Inthe Associate Family Parameter
dialog box, select Glass Door.

Click OK to close each dialog box.

22 Save your work again.

To verify functioning of this parameter,
load the family in a project.

Exercise 11D: Nested Families

Autodesk

Associate Family Parameter

Visible
Yes/No

Family parameter:

Parameter type:

Existing family parameters of compatible lype:

<none:
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N

Start a new project, load your family, insert a
few instances of the family in the project, and
try modifying the parameters. The new, added
parameter lets you control visibility of the glass
doors and the doorknobs per instance. Try
changing to different levels of detail in 3D
view. The doors and knobs should display only
in a fine level of detail. Try also changing the
level of detail in plan view. There, regardless
of the level of detail, the doors and knobs
should not display.

In this exercise you add drawers to the shelf unit. To create the drawers you first create a new furniture family and build a single drawer in it. You load this drawer

family into the shelf unit family, “nesting” the drawer family in the shelf unit file.

To finalize your family, you add two drawers in the opening between the glass doors. Instead of modeling it in the shelf unit family, you create a new family for the
drawer and then insert it in this one as a nested family. The width of this interior space is determined by the overall width of the family type—or the width
parameter. You create formula-type parameters that are based on the depth, width, and height parameters of the shelves and pass these parameters through to

the nested drawer family.

However, first things first: let’s create the drawer family.
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Note that the description for creating the drawer is less detailed than the previous one. If necessary, refer to the inital creation of the shelf unit to review the
processes. Roughly, this exercise breaks down into the following sections:

« Create a drawer family: This is a new family that you create.
« Create a drawer shelf: This takes place in the shelf unit family and is a review of the Unit 10 exercise.
« Create drawer parameters in shelf unit family. These drive the geometry of the nested drawer family.
« Create formulas for the drawer parameters within the shelf unit family. The formulas perform arithmetic operations on other family parameters.
« Load, place, and position a drawer. You can load other families to use inside families as components.
« Link parameters from the shelf unit family to the drawer family.

Create a Drawer Family

1 On the File menu, click New > Family.
Select the Metric Furniture.rft family
template. Click Open.

2 Activate the Ref. Level view (project
browser, Floor Plans).

o Set Scale to 1:10.

o Add three reference planes, as
shown.

« Add dimensions, as shown.

3 Convert the dimensions to labels (type
parameters), as shown.

4 Select the lower horizontal reference
plane, and in its properties select:

« Name = Front.
+ Is Reference = Front.

|

|

|

Tt T
n [*e)

[ I + T
"width 1200 !

| 0 Eq

-t T

Identity Data

Marne Front
Extents

Other

Iz Reference Fronkt
Defines Origin

For equating parameters to dimensions
see Unit 10.
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5 Activate the front view:

o Add another reference plane above
the existing one.

« Add a dimension between the two
horizontal reference planes.

Associate the dimension with a new
parameter Height:

o Group = Dimensions.
o Type parameter.

6 Activate the Ref. Level view.
Add a solid form using the extrusion
method:
« Draw with the rectangle sketching
tool.
« Lock all sides to the reference
planes.

At this stage do not click Finish Sketch.

7 On the design bar, click Extrusion
Properties.
8 In the Element Properties dialog box,

click the gray rectangle on the
Extrusion End line.

Select the Height parameter.

Click OK to close each dialog box.

9 Click Finish Sketch.

Student Workbook
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Note that as you hold the cursor over an
intersection of two reference planes,
one or both of the reference planes are
highlighted.

If only one reference plane is
highlighted, move the cursor slightly
until both reference planes are
highlighted. Then click the intersection.
If you do this with both corners of the
rectangle, the locks automatically
appear.

Parameter

Constraints

Extrusion Start 0.0

The extrusion end (depth) is now
dimmed because it is being driven by
the height parameter. There is an equal
(=) symbol here to let you know this has
been assigned to a different parameter.
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Create a void to cut away the inside of
the box:

« On the design bar, click Void Form
> Void Extrusion.

« Draw a rectangle on the interior
side of the existing solid.

« Using the Dimension tool, lock the
edges of the void to the reference
planes (fix the distance to 10 mm).

At this stage do not click Finish Sketch.

Just as in the previous case, in the
Extrusion Properties dialog box,
associate the extrusion end to the
height parameter and set the Extrusion
start to 10 mm.

This is the thickness of the bottom of
your drawer. You can see this better in
the front or 3D view.

Finish the sketch.

Create a void for the pull:
« Activate the front view.

« On the design bar, click Void Form
> Void Extrusion.

e Add a new sketch. This time itis a
circle cutting out the opening spot
for the drawer. Draw the circle as
shown on the right.

Don't click Finish Sketch yet.

Student Workbook Autodesk

It is a good practice to dimension to the

10 & 10 reference plane rather than the
4 t geometry of the previous solid form.
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Extrusion End
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O

You need to assure that this sketch
remains always aligned to the axis of
the drawer width and that its vertical
position doesn’t change either. To
facilitate aligning a circle, activate the
Center Mark Visible option and use it
as a reference point for constraining.
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13 Click the Modify tool. Note the cross in the middle of the circle.
It is from this point that you define the
Right-click the circle. Click Element @ constraints to the reference planes.
Properties.

Select the Center Mark Visible option.

Click OK.

14 Using the Align tool, align and lock the
circle to the central reference plane. —+

| |
_.. _..:®\

&

15 Add a dimension between the

reference plane that defines the height @

of the drawer and the center of the =
circle. Set the distance to 30 mm and
lock it.
16 In the Extrusion Properties dialog box, The extrusion is heading the wrong

set the Extrusion Start to 0. direction. You need to fix that problem.
Click OK.

Click Finish Sketch.

the void. Select the upper blue point
and start sliding it toward the interior of

the drawer. Lock that position. Lock the . v .

bottom triangular grip to the front face ‘ ‘
of the drawer.

17 Open the Ref. Level view and select H oy H
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Finally, in the Family Types dialog box,
add a new Material parameter.

+« Name: Finish.

« Associate the entire 3D geometry
to it.

o Group Parameter Under: Materials

and Finishes.
o Type: Material.
o Click Type.

Flex the model to test your work. Try
out different values for width, height,
depth, and so forth.

On the File menu, click Save As and
save the family as Drawer.rfa. Close
this file.

Note that a nested family can also be a
shared family. Make a shared family by
clicking Family Categories and
Parameters on the Settings menu.

Parameter Data
Name:

Finish
Discipline:
Common

Type:

.. g v 6 Issarce ® Twe

Student Workbook

Group parameter under:

v Matenals and Finishes

Family Category and Parameters fgl

Family Categary:

Casework

Columng

Doors

Electrical Equipment
Electrical Fistures
Entourage

Fumiture Systems
Generic Models
Lighting Fiztures

Mazs

Mechanical Equipment
Parking

Flanting

Family Parameters:

Parameter

| Yalue ‘

Wark Plane-Based
Always vertical
Shared

oK ] [ Cancel

Autodesk

Instance Paramatess - Control ssbecied of lo-be-cre

By selecting the Shared check box, you
change the behavior of the nested family
when it is loaded into a project. When a
nested family is shared:

« You can load the family directly into
a project to update all families that
have that nested family.

« You can schedule the nested family
even though it resides in a different
family.

Famiy paiameter Mater
Paamates typa Mateii

Exsting bamdy parametess of con
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The drawer family is now ready to be
inserted in the furniture family, but you
need to make a few adjustments to the
shelf. You are missing a small shelf that
is positioned between the two drawers
when placed in the opening.

Create Drawer Shelf in the Shelf
Unit Family

Open workbook data set m_Unit 11d
Shelf - Start.rfa.

Activate the front view.

On the design bar, click Solid Form >
Solid Extrusion.

Double-check that the active work
plane is set to Back.

Add a rectangular sketch in the upper
part of the empty middle shelf, as
shown in the drawing on the right.

Align the sketch and lock, as shown.

Student Workbook

There are no parameters in the shelf family that define the

width, depth, and height of the drawer.

You can resolve the first problem using the same techniques

you used to create the shelf unit as well as the drawer.

The second problem requires formulas to help calculate the

values of the drawer parameters.

Autodesk

You create three new parameters:
e Drawer Width = (total width / 3) — (2
X thickness of the separation panel)

« Drawer Height = ((((total height — 84
mm) / 5) / 2) — 1 x shelf thickness)

e Drawer Depth = total depth -15

The Unit 11D Shelf — Start.rfa is the end
product of Exercise 11C. Use this as a
starting point, or continue with a shelf
unit you have tested in a project.

Now add the separation shelf between
the two drawers. To review how to do
that, see Unit 10.
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Add a dimension for the shelf
thickness.

o Select the dimension chain, set it to
19 mm, and confirm.

+ Lock this dimension.

« Click Finish Sketch.

Open the Ref. Level (Coarse —
Medium), select the 3D geometry, and
using the blue point in the front, align it
to the second reference plane from the
bottom (see image).

Lock it to that position.

In the Properties dialog box for this
geometry:

e Associate the family parameter
Finish to element parameter
Material.

o Click the Edit button next to
Visibility/Graphic Overrides, and
clear Plan/RCP.

Click OK to close each dialog box and
return to the drawing window.

Create Drawer Parameters in
Shelf Unit Family

On the design bar, click Family Types.

Under Parameters, click Add and set
the following:

« Name = Drawer Width.
e Group Parameter Under =

Student Workbook

(8]
—
il
|
I | | I zss7
%
et = i
—l — —1T1 £ — | - — —
| |
|Groghics B
| visibds ! gl IJ
1 iskality | Graphics Crverrides [ . P "
|Materials and Finishes 5 | Associate Family
| Matesial <By Cabagory> —kﬁ Ea Ea A
[Identity Data b
|Bubcategoey Hors Pasavtsted lyps
e L st iy paran
& Folerus
——&Fiwh

Everything is ready to embrace the new nested family. The
next step is to load the family you want to nest and correctly
link its parameters to the parameters of the shelf unit.

Parameter Data
Mame:

Drawer Widlh
Discipine;

Cammaon

v

Group parameter under;

Dimensions

Type
0 v | Olnstance

@ Type

Graphics
Wisible
Visibility fGraphics Owerrides

“iiew -Sbecifié ﬁiépiay

Autodesk

TR

Edit;

Dizplay in 30 views and:

[ PlanRCP
Front/Back
Left/Right
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Dimensions.
« Type = Length.
o Click Type radio button.

Click OK to return to the Family Types
dialog box.

Under Parameters, click Add and set
the following Drawer Height parameter:

« Name = Drawer Height.

o Group Parameter Under =
Dimensions.

« Type = Length.
o Click Type radio button.

Click OK to return to the Family Types
dialog box.

Under Parameters, click Add and set
the following Drawer Depth parameters:

« Name = Drawer Depth.

o Group Parameter Under =
Dimensions.

o Type = Length.
e Click Type radio button.

Click OK to return to the Family Types
dialog box.

Verify the parameters in the Family
Types dialog box.

Click OK to return to the drawing
window.

_ﬂame:
_Drawer Height
Discipline: Group parameter under:
Common v _Dimsnsinns v
_Llpe‘.
v| Otmtace  ®Tipe
Mame:
_Drawm Depth
Discipline: Group parameter under:
Dimensions v
Type:
O Instance @ Type

Student Workbook

T Family Types

Name: | Shelf Unit 11a
Parameter | Yalue |

Materials and Finishes

Dimensions

width 1400.0 =

Height 2000.0 =
= | Drawer Width 0.0 =

Drawer Height 0.0 =
P DrawerDepth o0

Deoth 400.0 =

Autodesk

The parameters have been created and
are available for use.
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Create Formulas for the Drawer
Parameters

Now, in the Family Types dialog box, in
the Drawer Depth, Drawer Height, and
Drawer Width lines, enter the formulas
as shown in the image.

For Revit Architecture to process the
formulas you have just entered, it is
necessary to respect case (for Revit
Architecture, width isn’t the same as
Width). The suffix "mm" is automatically
added when you confirm your formula,
S0 it's not necessary to enter it.

Click OK to confirm all.

Note that you can click Apply to test
your formulas as you create them.

Click OK to return to the drawing
window.

Save the family.

Load, Place, and Position a

Drawer

Load the drawer family into the shelf

family:

o On the File menu, click Load from
Library/Load Family.

« Browse to find the drawer family
(you have to remember where you
saved it).

o Click Open.

Student Workbook Autodesk

B Family Types

Marme: | Shelf Unit 113

Parameter | Yalue | Formula

Construction
Materials and Finishes

Dimensions
Wiidkb
Height
Drawer Width  428.7 (Width [ 3% - 38 rm

Drawer Height  172.6 =[({{{Height - 84 mrn) [ 5) J 23 - 19 ram)
Drawer Depth  $385.0 =Depth - 15 mm

Depth 400.0 =

Change the base values such as width
and height, keeping an eye on the
resultant drawer width and drawer
height.

Type the formula and click Apply. If everything is correct, the
calculated width shows up in the value column. Revit
Architecture alerts you to any errors.

In this section you nest the drawer family into the shelf unit
family.
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Place an instance of the drawer in the
shelf unit family file:

« Set the Ref. Level view current.

e On the design bar, click
Component.

o Click anywhere in the drawing area
to insert one instance of the drawer
family in the shelf unit.

Using the Align tool, do the following:
o Click the center reference plane.

o Click the axis of the drawer and
lock this alignment.

Align the front of the drawer to the
second reference plane from the
bottom (see image).

Lock this alignment as well.

Student Workbook

I -

-

Autodesk

When you place the cursor in Align
mode over the axis of the drawer, Revit
Architecture displays a thick black line
indicating the reference plane of the
drawer family.

For a perfect match of the drawer family
in the shelf unit, you need to link the
parameters of both families.

225



Revit Architecture

35

36

37

Link Parameters from the Shelf
Unit Family to the Drawer Family

On the design bar, click Modify and
select the drawer.

On the options bar, click Properties.

In the Element Properties dialog box,
click Edit/New to view the type
properties of the element and thus the
drawer parameters.

Click the small gray box in the Depth
line.

In the Associate Family Parameter
dialog box select Drawer Depth. Click
OK.

Repeat for all three parameters and
associate them as follows:

o  Width = Drawer Width.

« Height = Drawer Height.

e  Finish = Finish.

Click OK to close each dialog box.

Student Workbook

Drawer

Farily
k Modify
&2 Family Types...

Type Parameters:

| Paramneter | valug

Materials and Finishes

Identity Data

Associate Family Parameter rz|
Family parameter: Depth
Parameter type: Length

Ewristing family parameters of compatible type:

<ROnE:

De;th

Dirawer Height
Dirawer Width
Height

‘wfidth

Add parameter...

I 0K l [ Cancel

Autodesk

The element properties are the same
properties you would expect to see if you
loaded this family into a project.

Use the small gray boxes at the far right
of the Width, Depth, Height, and Finish
parameters to make the link between the
parameters.
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Activate the front view.

Using the Align tool, align and lock the
drawer in the upper empty space.

If you have trouble selecting the lower
line of the drawer, just position your
cursor near that line and press TAB
until that line is activated, then click to
select it. (TAB is a great help whenever
you have overlapping geometry.)

Switch to the Ref. Level view and
repeat the same method to insert, align,
and lock the second drawer.

Switch to the front view and repeat,
aligning and locking the second drawer
vertically.

Test the family by flexing the model.
Select both drawers.

On the options bar, click Visibility.
Clear Plan/RCP.

Click OK.

Save your file.

Student Workbook

Family Element Visibility Settings

Wiew Specific Dizplayp
Dizplay in 3D views and:
[]Plan/RCP
Front/B ack
Left/Right

Autodesk

Because all drawer parameters are type
parameters, you do not need to repeat
the same for the second drawer. The
new drawer instance automatically
inherits the instance properties of the
existing one. All you need to do is align it
in plan view and in elevation.

If you are daring, try copying the drawer
in elevation instead of reinserting it in
plan view. Can you get all the
alignments in this front view?

You are almost finished with your family.
But before you use it in a project, you
might want to add subcategories. With
subcategories, you can control the entire
display of the family in all views (line
thickness, line color, line style, material,
and so forth).
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Exercise 11E: Subcategories and Families

Autodesk

The family category was defined when you selected the template to make it with. You can change this template later, but it is not advisable to do so. Always make

sure to select the correct template when you create a new family. Next, you set new subcategories within your family.

Create Subcategories of the This exercise builds on work performed in previous exercises. If you have not completed the
Furniture Category previous exercises, but want to work through this exercise on subcategories and families, open
Workbook Data set m_Unit 11e Shelf - Start.rfa.
1 On the Settings menu, click Object
Styles.

Object Styles

Scroll down to the Furniture category.
By default there is a predefined todel Objects |gm.;.tatic.n Objects | Imported Objects
subcategory: Hidden Lines. You need

three new subcategories: Line ‘Weight

Caktegary Line Calor Line Patkern
e Glass Projection Cuk
e Shelf =P [\ iriitLre

Hidden Lines 1 Dash

o Accessories

2 Click New.

News Subcategory

Madify Subcategories

« Enter Shelf for Name. Name:
« Under Subcategory Of, select Shelf
Furniture. Subcategory of:
Click OK. jFurnRule
3 Repeat the operation for Glass and = Fumitus 1 Said
Accessories. e Accessornes 1 Salid
Y Gl 1 Said
~{Hidden Lines 1 | Dash
....... Shelf 1 | Solid [ |

For each subcategory, you can set whatever line thickness, color, or material you want. The
material is assigned to the family subcategories only if under the Finish parameter the value is set
to <By Category>. Here, you simply change the color of one of the subcategories.
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4 In the Object Styles dialog box, in the

. . . Linge Weight
Shelf line, click the Line Color button. Category — Line Color
Projection | Cuk
Select any color from the Color dialog 8- Fumitwre ! W Black
box Accessones 1 B Elack
’ Glass 1 Il Elack

. Hidden Lines 1 N Elack

Click OK. Overhead Lines | 1 S Black
{Shelf 1 |5
5 To see just the symbolic lines, activate
the Ref. Level (Fine) view.
Using the Hide/Isolate tool, hide: Furdure
« Reference planes.
o 3D geometry.
« Nested families.
I\ Madel Lines
Select all these lines. [\ symbolic Lines
o On the options bar, use the Type
list to change the lines to Shelf.

Objects assigned a category in this manner, but must be assigned a

subcategory in Edit mode.

6 Set the Ref. Level (Fine) view current.

Hover your cursor over the edge of the
shelf. H
<|

Press TAB until you see masking object ||Detail Itemns : Masking Region : Masking Region
appear in the tooltip or at the status bar.

Left-click to select the masking region.
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On the options bar, click the Edit
button.

Select all the linework. Use the Type list
to change the subcategory of these
lines to Shelf.

Click Finish Sketch.

Repeat for the Coarse detail masking
region.

Assign Subcategories to Solid
Extrusions

In a 3D view, select the glass doors.
On the options bar, click Properties.

Under Identity Data, set the
Subcategory to Glass.

Click OK to close each dialog box and
return to the drawing window.

Repeat, assigning the following
elements to their associated
subcategories:

o For all vertical separations,
horizontal shelves, and the plinth,
associate the Shelf subcategory.

o For the doorknobs, click
Accessories.

Save the family.

Use In-Place Family Editing to
Modify the Drawer Family

Student Workbook

[ET_'] ‘DF’ress+Drag [

Shelf v

<Invizible ines>
| Accessones
Furniture

Glasz

Hidden Lines
Overhead Lines
Shelt

7 Ref Plane

%....‘

% Region Properti

ala Cimick Clenbok

In principle, you can use the same method for both 2D and 3D,
though the process is a bit different. For example, when you
select a 3D solid, you cannot select the subcategory from the
options bar Type list. Instead you must open the element
properties for each solid and assign the subcategory there.

| [#] Press + Drag |
. R e

Follow the same process you used in an earlier exercise to
access the drawer family and modify the shelf in the project
file.

Autodesk

Identity Data

Subcateqary Glass
SolidYoid Solid

As for the drawers, if you have tried
associating a subcategory to them, you
may notice that there is no subcategory
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10 Select a drawer, and on the options bar
click Edit Family.

Click Yes to open the family for editing.

11 On the Settings menu, click Object
Styles.

Create a new subcategory Shelf.

12 Associate the entire geometry to this
subcategory.

arameler |Edit Fami;ll

Student Workbook

==

Model Objects | Annotation Objects | Imparted Objects |

Line Wt

Category
Projection

= Fumiture 1

L §

Instance Parameters - Control s2

Parameter

Constraints

Autodesk

parameter within their properties. The
reason is that the drawers are nested
families. So, go back to the drawer family
to effectuate this.

In the next step you create a subcategory
in the drawer family called Shelf (same as
the subcategory in the family file). All
geometry uses the existing shelf definition
once it is loaded back into the family file.

Alternatively, you could create a
subcategory called Bin. In this case, when
loaded into the shelf family, it would bring
this subcategory with it and you would
then have direct control over this
subcategory in the shelf unit family file.
Likewise, when you load the shelf unit into
a project, it brings all the subcategories,
including Bin. You would then have
access to this subcategory in the project
file.
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On the design bar, click Load into
Project:

o Check the current shelf family you
are working on.

o Click OK.

« Select Override Parameter Values
of Existing Types.

e Click Yes to overwrite.
Close the Drawer family.

At the Save Changes prompt, click No.

You should now be back at the shelf
unit family.

Save the family.

Create Types

On the design bar, click Family Types
and then click New.

As a name for the new type, enter 2100
x 1100 x 350 with Doors.

Click OK.

Student Workbook

‘ 4F Load into Projects

Reload Family

Farnily 'Drawer' is already in use in khis project. Ovenwrite the existing

wersion?

[¥]verride parameter values of existing types:

You can save the changes if you want. If you do so, the
software tries to locate where the original drawer family file
came from when it was loaded into the family.

The family is finished and is fully parametric. What you still can

do is create types. In other words, you can preset different

types of this family with predefined parameters such as width,

depth, height, and material.

I[@ Farnily Types...

Family Types

Autodesk

You do not need to save because the
changes have already been loaded into
the shelf unit family.

The drawers assume the properties of the
shelf subcategory defined in the shelf unit
family.

With types predefined, the shelf unit can
automatically be inserted in various
standard sizes or materials, enabling
users to simply select the type from a list.
Should the type not be found on that list,
the user can always create it on the fly.
This section shows how to do that.

Mame: | 21001100 = 350 with Doars

Ok l ’ Cancel
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Change the corresponding values in the
Family Types dialog box.

Repeat, creating a new type 2100 x
1300 x 450 Without Doors and adjust
the parameters to:

« Width (1300).

« Height (2100).

o Depth (450).

e Clear the Glass Door check box.

Click OK.

On the File menu, click Save.

Note:

Start a new project or open an existing
one. Load the new shelf unit family.
Insert a few instances of it in the
project. Note that in the unit’s Properties
dialog box under Type, you see two or
three different predefined types of this
family.

Within a project file, change both the
instance parameters (Glass Door) as
well as the type parameters (width,
height, and so forth). Remember that
you do not see the door pulls unless the
view is set to Fine.

Student Workbook

Parameter | Val

Eimich
Dimensions
Width
Height
Drrawet Width
Drawer Height
Drawer Depth
Depth

Construction

Glass door (default) [+

Materials and FinisheP®

Z100,0

3787 = {width
16826 = {{{(Hei
335.0 = Depth

00

The glass door (visibility Yes/No parameter) is an instance
parameter. You can set the default of any instance parameter
in the family file. Any instances created with this type will have
this setting by default. You will be able to change it by instance
once placed in the project.

m_ldnit 11e Shq"‘&- Complete

:mSheII[v] [ é‘[_'] | ’Ereate ing

Desk . 60" % 30" ™

Desk 60"« 30" Student
Desk . 72" % 36"

m_Unit 11e Shelf - Complete
m_Unit 11e Shelf - Complete

22100 % 1100 % 350 with Doors

2100 % 1300 % 450 without Doors

m I__I_nit 1_‘| = Shelf_-. I:D_rp_l:ule_t_e

:.mSheIf

Autodesk

| Parameter | Walue |

Construction

Glass door (default) m |

Materials and Finiziics

Dimensions
Width ~ —

Drawer Width 395.3 = {Widt
Drawer Height 182.6 = {{{{Hh

Drawer Depth 335.0 =Deptl
Depth — 3500 =

Identity Data

The family name is displayed along with
the type name. The family in this case is
the name of the RFA file you have been
working in.

233



Revit Architecture

20

21

22

23

Activate Level 1 plan view.

Right-click inside the drawing window.
Click View Properties.

Click the Visibility/Graphics Override
Edit button.

Expand the Furniture category.

Click the empty box in the Projection
Surface — Lines column in the Shelf line
to override.

Change the Line Color and the Line
Pattern.

Click OK.

Make sure the changes you have just
made are propagated correctly.

Activate the 3D view.

In the View Properties dialog box, click
Visibility/Graphic Overrides.

« Expand the Furniture category.
o Clear Accessories.
« Click OK.

Show model categornies in this view

Student Workbook

Wisibility

ProjectionfSurface

Lines Patterns

Furniture

ES

- Accessones

[ Glass

Hidden Lines

- v Shelf

T

Furniture Systems

Wisihiliby

Frojection; -

Lines

=[] Furniture
- Accessolies

- Glass

- Hidden Lines

----- Shelf

b

- W Furmiture Syztems

Floors

Furniture

o] ihecessanies

O

Eﬁ Glazsz

Hidden Lines

Hidden Lines

n==-"r=-=-a--°n
n 1 ] n
n ] 1 h
[ |

Autodesk

Lilles |

(=1 [#] Fumiture
Aocessones
: Glass
----- Hidden Linez
""" i Shelf
[+ [w] Furniture Systems

Override.. [:

Salid
Salid
Solid
Dazh

= Furniture 1
oo ACCessores 1

-~ Glass 1
1

1

- Hidden Lines
- Jverhead Lines
- {5ieif L

Elue | Dash

Again, thanks to the subcategories, you
can have an instance of this family in
which the doorknobs are simply turned
off and thus invisible.

If you do not see the accessories in the
view, remember these are set to view
detail level Fine.

Elack Long ﬁ
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24 Select any instance of the shelf unit:

« Gotoits Properties dialog box.
o Click Edit/New.

« Inthe dialog box that opens, select
Duplicate.

« Revit Architecture prompts you to
enter a new name: you are about to
create a new type of this family.
Name this new type 210 x 110 x
350 — Red Finish.

e Click OK to close each dialog box.

As a challenge, create a red paint
material and apply it to the shelf.

You have just created a new type of this
family.

=
v

Student Workbook

| Edit/ Mew..

+

[ Duplicate...

l

+

Mame

M arne:

210110 = 350 - Red Finish

]9

l ’ Cancel ]

You can create as many types of a family as you want and use them in any project.

Autodesk
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Unit 12

Theory: Interdependencies

Revit Architecture: Site
This unit explains the Revit Architecture Site features and workflow as well as linking/importing files and AutoCAD drawings. This unit has four exercises.

12A takes you through the process of importing an AutoCAD drawing.

12B illustrates how to link a Revit Architecture project into a current project.
12C works with the site tools to develop the model.

12D exports a view and sheet into AutoCAD DWG format.

Exercise 12A: Importing AutoCAD Drawings

In this exercise you start with the workbook template and import an AutoCAD drawing to use as a basis for the site work in the rest of this unit. This AutoCAD site
drawing has polylines that are placed at elevation. In a later exercise you convert this geometry to a Revit Architecture toposurface.

Import an AutoCAD Drawing

Start a new project with the workbook Refer to Unit 1 if you need help creating a
template. project from the workbook template.
On the File menu, click Save As and The exercises in Unit 12 build on this project. If you want to
save your project as Unit 12.rvt inthe  work through the exercises using this file, save it. Otherwise
Workbook data sets folder. the starting point of each exercise has been provided for you,
and you can use these files instead.
Set the Site view current. =@ Wiews [all You later use overrides to manipulate the
=) Floor Plans drawing’s visibility in these views.

Duplicate the Site view. Rename the Level 1
view Site ACAD. Level 2 Right-click in the project browser to

Site duplicate and rename the view.

Site ACAD
On the File menu, click Import/Link > | Eile Edit VYiew Modeling Drafting Sike  Toc
CAD Formats. Mein
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5 Browse to and click the drawing file
Import Site Plan.dwg in the Workbook
folder.

Match the settings in the Import dialog
box to the settings shown at right:

e Clear Link (Instead of Import).
e Clear Current View Only.
e Click Preserve Colors.

e Automatically Place: Origin-to-
Origin.

Click Open to proceed with the import.

Notes on the Import/Link Dialog box:

Link Instead of Import: This option
maintains a live link to the drawing. If
the drawing changes, you can reload
the drawing with the changes into the
Revit Architecture project.

6 Right-click in the drawing area. Click
Zoom to Fit.

Control Drawing Layer by Query

Student Workbook

Purge Unused. ..

ImporkfLink »
Export ]

CAD Formats

Image. .. [%

File name: Import Site Plan.dwg

m

|mport ar Link,
[T Link [instead of impart]
[ Current view anly

Files of twpe: | DW/G Files [ .dwa)

Laver/Level Colors
(1 Black :md wikite

(*) Preserve colors

Lapers: All Ed ) [revert colors

Scaling

Irpart units; | Suto-Detect ™ Scale factor:

Current View Only: It is a good idea to link drawings to a
specific view. This approach cuts down on the amount of
information that must be regenerated as you switch from view
to view.

For this exercise you import the DWG file into all views and
use view control to turn the DWG file off in selected views.

Autodesk

W
v Open

Fositioning
*) Automatically place ) Manually place
() Center-ta-center
(%) Drigin-to-origin
) By shared coordinates
Flace at lewvel:

Origin to Origin: Although you do not have
access to the project origin as in AutoCAD
software, the origin is near the intersection
of the elevation marks.
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10

Click the imported DWG in the drawing
window.

On the options bar, click Query.

Click one of the magenta lines in the
drawing.

In the Import Instance Query dialog
box, review the information about the
line you just selected.

Click Hide in View.

Layer Control of Drawing
Instance: Visibility Graphics
Override by View

With the Site ACAD view current, type
VG to access the view’s visibility
graphics override.

Click the Imported Categories tab.
Expand the Import Site Plan.dwg.
Click the line style for C-CNTR-10 to
access the override for this layer in the

drawing instance.

Set the line color to a purple or dark red
and the line pattern to Long Dash.

Student Workbook

Import Instance Query

Parameter

Twpe
Block Mame
Laver

Skyle By

Laner

Delete ] I Hide in view%_l

In addition to the on/off control afforded by the Query tool, you
have complete control over the linework in the drawing
instance through the visibility graphics override of the view.

Visibility/Graphic Overrides for Floor Plan: Site ACAD

| Model Cateqgories | Annotation Categories | Imported Categories | Fitters

Show imported categories in this view

Projection/5Su

Yisibili
t Lines

= Import Site Plan.dwg

W 0

Autodesk

The AutoCAD layer in the DWG file is
hidden in this view.

The Query dialog box is a convenient way
to find out information about the object you
have selected in the drawing.

-

Line Graphics

Linez
Weight: <Mo Ovemde:
Color: [- RGE 128-000-000
Patter LongDaxh—
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11

12

13

Click OK to close each dialog box and vl G-Anno-Yiew
return to the drawing window. [l L-SITE
Layerl
Major Contour
[l Minor Controur

Turn off Visibility with Graphic
Overrides

Set the Floor Plans — Site view current.

With the Site view current, type VG to
access the view's visibility graphics
override.

yisibility

In the Imported Categories section,

under Visibility, clear the Import Site +| Dflmpart Site Plan.dwg
Plan check box. Impartz in Families

Click OK to return to the drawing
window.

Save your project if you are continuing
on, or just close it if you want to use the
file provided for the next exercise.

Student Workbook

e

Autodesk

The drawing now has overrides for this
specific view.

The overrides set in the Site ACAD view are
not applied to any other views.

The drawing instance is turned off for this
view. You use these two views in the
following exercises.
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Exercise 12B: Importing Revit Architecture Projects
In this exercise you continue from exercise 12A, but import a Revit Architecture project with a building in it. You then explore some of the display controls of the

linked Revit Architecture file.

Autodesk

If you completed the last exercise, you can continue to work in that file. If you choose to work in the provided project file, note that for consistency the AutoCAD

drawing has been inserted rather than linked.

Link a Revit Architecture Project
into the Current Project

1 Open the workbook file m_Unit 12b —
Start. You should be in Site ACAD view.

2 On the File menu, click Import/Link >
Revit.

Browse to the workbook’s data set
folder.

Click m_Unit 12 Building.rvt.

3 In the Open dialog box, set:

e Under Positioning, click
Automatically Place and Origin-to-
Origin.

e Click Open.

Control Linked Project Display By
View

Revit Architecture files may be linked to one another. As
the linked Revit Architecture file changes, it can be
reloaded to update the current project with the new
information. Also like the linked DWG file, you have
control over how the linked Revit Architecture file is
displayed in the current view.

I File Edit WYew Modeling ODrafting Sike Toc
FuUrge unused. .. |
ImportiLink, 4 CAD Formats
Export 4 Image...
Publish DwE r Revit...
Publish ko Buzzsaw [ Link, Db Pt
it 12 Building.wt
FWT Files [*.rvt)
Fozitioning

(%) ftomatically place
") Center-to-center

(") By shared coordinate

You have several levels of control over the display of the
linked Revit Architecture file. You can view the linked file
with the default visibility of the view or the default settings

of a view within the linked file, or override any of the
linked constituent parts.

Revit Architecture files import only as a linked
file. Once they are in the project, however,
you can bind them. Once a linked Revit
Architecture file is bound, it becomes a model
group in the current file.

240



Revit Architecture Student Workbook Autodesk

4 Duplicate with detailing the Site ACAD L O g views
view. Rename the new view Site-
Concept.

i v
Apphy Veew Template. . 1 L
Craate Yeaww Template From View...

5 Tile the Site ACAD and Site-Concept
views.
6 Set the Site-Concept view current.

Type VG to access the view’s visibility
graphics override.

7 Click the Revit Links tab. Click the plus - . _ If you have more than one instance of the
(+) sign to the left of m_Unit 12 iibilty Halftone | Display Settings linked file in your project, each instance is
Building.rvt. = it 12 Buiding. ot ] Eeos e | I|sted_|n this tree. You control the display of

1 [<Mot Shared:) | Mot Dverridden each instance independently.

In the Display Settings column, click By
Host View to override the default
display settings.

8 In the RVT Link Display Settings dialog RVT Link Display Settings

T
1 ' |
|
r

box, click the Basics tab. !
) ) ) ) Basics | Model Categories || Annotation Categories | Import Categories } J| f —
Click By Linked View. Set the linked ; = f
view to Floor Plan: Level 1. ! In [
() By host view (®Hy. i (O custom ot ] . 1 .
Click OK to close each dialog box and The linked file now uses the current display

return to the drawing window. Linked wiew: Floor Plan: Level 1 v | settings stored by the linked file rather than the
host file’s current view settings.

Customize Linked Project’s You can also control each item in the linked file
Display by Object independently of the view settings stored in the linked
project files view.
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9 With the Site-Concept view current,
repeat steps 6 and 7 to return to the
RVT Link Display settings.

10 In the RVT Link Display Settings dialog
box:

« Click the Basics tab.
e Click Custom.

11 Click the Model Categories tab:

« Inthe Model Categories list, select
<Custom>.

o Click the Walls line.

o Click the Cut Pattern’s Override
button.

« Assign Solid Fill to this override.

Do not close the dialog boxes yet.

12 Click the Annotation Categories tab:

« Inthe Annotation Categories list,
select <Custom>.

« Clear the Show Annotation

Categories in This View check box.

Student Workbook
Wisibilibw Halft. .. Display Settings
+ im_Unit 12 Building. [T B 'nlis: Vg

Basics

Model Categories | Annotation Categories

() By host view () By linked view

Import Cakeqo

@' Customn

Linked wview; Floaor Plan: Lewvel 1

Wiew range: <Ry linked view:=

Dhara: =R linked view= (ke mans
Easics | Model Categories | Annotation Categoaries | Impart

Model categories:

Show model cakegories in this view

o Projection)Surface Zut
Wisibility
Lines Patterns Lines Patterns
+ Structural Foundations
+ Structural Framing
+-[] Topography
- e alls rerride.

Commeon Edges
Hidden Lines

Wall Sweep - Comice
*Windows

i
X

RYT Link Display Settings

Basics | Madel Categories | Annokation Cateqories

Annokation categories: <Cuskom >

[]5how annotation cateqories in this views

Irmpart Categories

[ <3 [ P

Autodesk

RYT Link Display Settings

‘ Basics | Model Categories | Annot

Setting the linked view’s override to Custom
opens up all the override values in the list
below it. These settings allow a general level of
control based on settings in the host or the
linked file. In addition to this control you also
have access to the object categories in the
linked project.

If you click OK to return to the drawing at this
point you would see the following:

All of the wallls regardless of their type now
display as a solid fill. But the door and window
tags are still visible because they are part of
the display of Floor Plan Level 1 in the linked
drawing.

242



Revit Architecture Student Workbook Autodesk

13 Click OK to close each dialog box and
return to the drawing window.

All of the view visibility controls common to a
view can also be applied to a linked Revit
Architecture project.
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Exercise 12C: Site Tools

Student Workbook

Autodesk

In this exercise you create a site toposurface based on the geometry of the imported AutoCAD site file. You then develop the site using the Revit Architecture site

tools.

Create a Toposurface
1 Open file m_Unit 12c — Start.

Verify that the Site ACAD view is
current.

Open the Site views, and tile the views
using the WT keyboard shortcut.

Note on Linked File Paths:
The Revit Architecture model is a linked
file, m_Unit12 building.rvt.

2 Right-click the design bar. Click Site to
activate the Site design bar if it's not
already visible.

3 Set the Floor Plans Site ACAD view
current.

On the design bar, click Toposurface to
enter Toposurface Sketch mode.

4 On the design bar, click Use Imported
> |Import Instance.

Click the imported DWG file instance in
the drawing window.

i S
K ]

It has a relative path. As long as this file exists within the
same folder as m_Unit 12c¢ — Start.rvt, the file should load
automatically.

-

Rendering

e v Draftmg
[} Modfy v Rendering
Toposurface
v Massi

[ Modify

|

Toposutface

EE Modify

-#- Paink

=» Use Impotted = Impartk Instance

7 Simplify Surface Paints File

%% Properties

The site file has an imported DWG instance.
The DWG data consists of 2D polylines on
different heights.

In Exercise 12A you turned off the visibility of
the drawing in the site.

Here, you create a toposurface that shows the
site grading in 3D, section, and elevation.

If you open the file and the building is not there,
use the File menu and click Manage Links. On
the Revit Architecture tab, select the file and
browse to find this file.

Toposutface

[}@ Todify

-®- Paint

=* Ise Imported =

Hal GirnmliFu SieFace

You can create toposurfaces directly by clicking
the Point command and positioning points (the
height can be set on the options bar) in the
workspace.

Once the DWG instance has been selected,
Revit Architecture recognizes the layers
contained within it and lets you pick which ones
you want to use to create the surface.
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5 |I”.I the Add Points from Selected Layers T L T e | e % [
dialog box: L Laper i % i g
o Click Check None to clear all the [&-Anna-Sem Check Al ] [¥]Major Cantour k, iy “
layers. Dﬁ'ﬁ"”U'Ti” |Minor Controur % % e
« Click to select only the layers Major Di'i”””'p‘:'f,d”' Ehec" Lene [CJsITE_LevouT & .
Contour and Minor Contour. % N A::EZT::I:N'ZEB Jvert ] The contours of the DWG file are converted to
e Click OK. the points that the Revit Architecture
toposurface uses.
. . . 1T e .
6 On the design bar, click Properties. U Tayrortad Iniiance Paramaters. Eontiol selacied o You can change surface material later by

opening its Properties dialog box.
Parameter |

=2 Simplify Surface
% Properties
®|@ Finish Surface

@ Cancel Surface

Change the surface material to Site —
Grass.

Materials and Finishi:s

Dimensions

Click OK.

Prolectcd Area

- -

On the design bar, click Finish Surface.

Open a 3D view.

Right-click the linked DWG (click one of
the colored topography lines).

Click Hide in View > Elements.

Create a Pad

Cancel

Delete Selected Lavers
Full Explode

Partial Explode
Query...

Hide in wisw 3 Elements

Cwverride Graphics in Wiew  # Category

Note that the building is sunk inside the
topographic surface. The DWG file is also
visible in this view.
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10

11

12

Set the Site ACAD view current.

Set the view display mode to
Wireframe.

Open the Visibility/Graphic Overrides
settings for the view:

e Click the Imported Categories tab.

«  Turn off visibility for all the DWG
layers except Site Layout.

Click OK to close the Visibility Graphics
dialog box.

Click OK to close the View Properties
dialog box.

On the design bar, click Pad to enter
into Sketch mode.

Use the Lines tool to draw a rectangle
around the parking area, as shown in
the image.

On the design bar, click Pad
Properties.

Change the Pad Level to Level 1.
Click Finish Sketch.

Student Workbook

L €8 wireframe
> 3 Hidden Line %
& * shading
x\j'\\., s L Shading with Edges
t:z00 Oep 0 H & w@ &

Visihility/Graphic Overrides for. Floor Plan: Site

Model Categaries | Annotation Categories | Imported Categories | Filters

[ haow mported categaries in this view:

o Line Style ‘
Wisibility Halftone
Projection
=2 import_site. dwg By Category [m]
10 By Category
[ C_BENCH_MARK Ey Category
[] C_CNTR By Categorny
[] C_INDX Ey Category
[] DEFPOINTS By Category
SITE_LavOuT Ey Category
Irparts in Families By Category
" |Level _evel 1

Autodesk

Turn off the unnecessary DWG data in your
view.

You can change this property at any time.
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13

14

15

16

Open the 3D view to see the pad.

Tile windows (on the Window menu,
click Tile).

Add a Site Section
Set the Site ACAD view current

On the Basics design bar, click the
Section tool.

Click a point to the left of the building
and a second point to the right of the
building to place the section mark.

Open the new section view.

Click the crop region to activate the
grips.

Drag the control grips to adjust the view
to see the full building.

As you did in step 7, click the imported
DWG file instance and hide it using the
shortcut menu.

Ly

Full Explode
Partial Explode
Query. .,

Student Workbook

L

Hide in wiew

i m e mmbie s e Wi

3

Y

Elements

[ T

Autodesk

The building pad is well below the average
grade of the topography.

In the next part of the exercise, you create a
section view of the site and adjust both the

height of the pad and the height of the linked
building relative to the topography.

Once again the imported DWG file is visible.

You can turn off the imported DWG file.
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18

19
20

Move the linked Revit Architecture
building vertically up 3 meters in the
section view:

e Click the linked Revit building.

« Click the Move tool.

« On the options bar, click Constrain.

¢ Click anywhere in the drawing
window.

« Move the pointer up.
« Type 3 m and press ENTER.

Adjust the height of the pad:
¢ Click the pad in section view.
« Open its element properties.

« Set the Height offset from Level to
3000.

e Click OK to return to the drawing
window.

Add Site Components

Set the Floor Plans: Site current.

On the Site design bar, click the
Parking Component.

Add a 4800 x 2400 mm - 70 deg, as
shown in image.

Use SPACEBAR to rotate the element
before you click to place it in the project
or after an instance has been placed.

1
Lewel 2 Q_-rlﬂ'el 2
—1nnn . dnnn

=

21898.4
L

\‘\q\
NI

Pararneter |
Constraints
Lewel Lewvel 1
Height Offset From Level 3000.0
Dimensions
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Autodesk

The building has now moved relative to the
site.

- =
SR ) (B B T
e -

Parking components, as site components,
automatically recognize the height of their host
during positioning.

Use the blue arrows to flip the parking space.
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21 Select the parking component and array
nine instances of it to the left (west):

Click the parking stall. Click the array
tool.

On the options bar set:

¢ Clear Group and Associate.
e« Number=9.

« Moveto=2"

Click the right endpoint of the parking
stall.

Type SE to get the endpoint snap
override.

Click the left endpoint of the stall.

22 On the Site design bar, click Site
Component.

Set the Type to Quercus Velutina - 8.2
Meters. Add a few tree components, as
shown in image.

The symbol used for plans, elevations,
sections, and normal 3D is a simple
stick symbol. When rendered, the
AccuRender trees show foliage.

Change the Site Settings

23 Maximize the site view. On the Settings
menu, click Site Settings.

Iﬁﬁ [ Group &nd Associate  Mumber: |9

Student Workbook

Mave Ta: (5 2nd

el i

S —— -
I | I I
I | I I

o
chl
IIII
A ER

Setkings

Window  Help

Project Information, ..

Wiew Tags 3
Sike Settings...
Skruckural Settings., .. I«})

Autodesk

| o]
A

N

Parametric arrays are helpful when positioning
this kind of component.

Trees are specific site components that have
their own editor and can be customized, though
Revit Architecture comes with an extensive tree
library.

To navigate through the library, create a new
planting family and open the Family Types
dialog box. Clicking the Plant Name parameter
opens an AccuRender dialog box with the tree
library.
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24 The default setting are to show primary
contours at intervals at 5 meters with

secondary intervals every meter.

Change the At Intervals Of field to 1000
(these are your primary contours).

Change the Secondary Contours to 500.

Click OK.

Add Contour Labels

25 Set the Site view current.

On the design bar, click Label
Contours and draw a straight horizontal
line, approximately as shown in image.

26 Zoom in to see the labels.
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Site Settings
Contour Line Display

[+] At Intervals of
Addibonal Contors:

1000.0 Pazsing Through Elevatior: 0.0

Start | Stop | Increment |

Ranges Type | Subcategory

[ijo.0

Sechon Graphics

Sechon cut matenak
Site - Earth

Propesty Diata

Angle Display
Degrees from M5

1000000 S00]

IMulktiple Vabies Secondary Conto

Inge Dedate |

Elevation of poche base

| .| -30000

Uraks:

w | | Degiees mde: seconds

[ o

Cancel

J

Help

Y

[/
Tl A

1
|

Autodesk
@_JAM.T & [ & :;i
*®
SlE .
S
By By
PR & N

You can add more contours with the Insert
button and assign the new contours with the
Subcategory list.

The Cut material defines what type of hatching
the toposurface has.

The poche base elevation setting in the bottom
left defines how thick the surface displays in
section views.

If you zoom in the finished drawing, you see
that primary and secondary contours display
with different lineweights, which are set in the
Object Styles dialog box under the Topography
category.

You can draw the contour label line in any
direction.
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27 Save the project if you are continuing on  On your own, explore the Split Surface and Subregion tools.
to the next exercise.

Exercise 12D: Exporting AutoCAD Drawings
In this exercise you export the site model and a sheet for use with AutoCAD software.

Place Views on Sheet

1 Open file m_Unit 12d — Start.

2 In the project browser, right-click the E Sc;uedulesf"lluanti Exercise 5A covers the basics of sheet

............................ i Select a hitleblock - . .
Sheets (All) category. [T Shests ialil Fieet a e creation. Here you just add the Activate
View feature of sheets.

| ﬂ_iﬂ Mew Sheet, .,

Click New Sheet.

Click OK to accept A1 metric as the title

block.
3 Left-drag the view Site Concept and — Any view without an active crop region
drop it onto the sheet view. ww{f?}jh defaults to the model extents when
ﬂ%, T placed on a sheet.
% e 7L
* by -.’h\
3 -

Work with Views on Sheets In this section you activate the view on the sheet. Activating a

view opens the view for editing as if you had made that view
current with the project browser.
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Right-click the site plan.

Click Activate View.

Right-click in the drawing window. Click
View Properties.

« Select the Crop Region Visible
check box.

e Click OK to return to the drawing
window.

Click the crop region, and drag the
double blue arrows back into a
reasonable location around the
information in the view.

When you are finished, right-click

anywhere in the drawing window. Click
Deactivate View.

Click the title line and drag it into
location.

Click the view’s crop region.

Grip the title line ends into place.
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I SeE

Cancel

{ Ackivake View
O e h

Hide in wigw

Extents

Crop Yiew

Crop Region Yisible
Annotation Crop
View Range

I
s
Y

-]

LXN

Cancel

Deactivate Yiew %

Autodesk

%&L—f [N =i e}

W
When you activate the V|ew the other
views are dimmed.

@
d
-
L

The sheet view is returned to its normal
state, but the view title line is not
automatically updated.

Whether this is faster to do in the view or
in the sheet depends on how many views
are in the project, and how fully you have
developed your sheets.
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8 Prepare and add Section 1 view to the
sheet:

« Open Section 1 view.

« Change the scale to 1:100.

« Drag the crop regions in as shown.
« Change to Shading mode.

« Drag the view onto the sheet.

Export a Sheet to AutoCAD
Drawing Format

9 On the File menu, click Import/Export
Settings > Export Layers DWG/DXF.

10 Make any changes needed to the export

settings.

Note that by clicking the Load button,
you have access to several different
preset export layer files.

Load...

Standard...

Save As...

Student Workbook

Before you export to AutoCAD, verify that the export settings

are correct.

File Edit

Mew

Publish to Bugzsaw

ImporkfExpork Setkings r

Manaqge Links. ..

Wiew Modeling Drafting  Site

b

3

Export Lavers DWiG/DNF, .,

Export Layers DGM...

| Export Layers: C:'\Program Filey\Wavin krebitecturs 2008 Dsta\xportlayers - Seg 851192, 0

i T T — T
I!_h-_t;- I 2 A4 2 Standad
[ e G 2
T Tt e AM0G E | S
[bisden e =] £, fa ) ]
Treomplete StaRs |AZ4D A240 2
| i Berared Cut A4 AS4i1 H
Hringes Gl A240 2
Projection Zut
Categary
Layer name | Color 1D | Layer name | Color ID
Stairs A240 2 A240 -
Dizwin Arraw AZ40G 2 AZ40G 2
DO Texk AZ240G 2 AZ40G 2
Hidden Lines FAZ40 ) 2 FAZd0 2

Autodesk

The finished sheet is now ready to export
to AutoCAD software.

Each Revit Architecture object is
assigned a layer and color ID for
instances where the object is cut (such
as a wall in plan view) or as projection (a
wall in elevation). The layer names are
created automatically in the new drawing
file. The color IDs are the standard
AutoCAD ACI colors that are assigned to
the layers as they are created.

The Standard button enables you to
change the standards also.

Export Layers Standard

1 ATA - American Inskibute of Architects standard
O 15013567 - 150 standard 13567
{_JCPE3 - Singapore standard 83

(+1E5119Z - British Skandard 1192!
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11

12

13

Click OK to return to the drawing
window.

On the File menu, click Export > CAD
Formats.

In the Export dialog box:

« Under File Naming, click Manual.
« Type a file name for the drawing.

« Verify that AutoCAD is the format to
save to.

Student Workbook
Loak in: | [ Data
Ig_ul exportlavers-dwg-ALn, kxk
Ig_ul exportlavers-dwg-B51192, kxt
Ig_ul importlineweights-dwg-ALA, bxk
Ig_ul importlineweights-dwg-B51192  bxk
[Z] importineweights-dwg-CPES. bxt
[Z] impartineweights-dwg-default bxt
[Z] importineweights-dwg-15013567 . bxt
[Z] shxFonkmap. bxt
File Edit Wiew Modeling Drafting Site
[dew 3
ImportLink 3 I ‘
Expork b CAD Formaks
Publish DWE 4 Walkthrough,
mklick FA Bromme s 9

= A armirg
MOTE: Usze File Hame bow to specify name or prefis

() Butamatic

Range
(=) Current wisw

() Selected views/sheets

Autodesk

You can use the export range to export
multiple views and sheets. If you do this,
then the Manual button is not selected.

Expart Options w
Lisyers and properties:

Emegery AL 12| [ Laver sotergs... |

Uretyne scalrg:
Pagersgunce (PRTSCALE = 1) b

Coordnate system bass:
Froect Inkernal -

O CWG Uk
lleraster >

Solds {30 views ony):

You can fine-tune the export to DWG by
clicking the Options button.
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14 Click Save to create the new drawing |4 Unit1 2d-Complete, ret-Revi_ .. The new drawing is created along with a
file. (% 1nit 1 2d-Exported Sheet.dvwg PCP file for the pen settings that AutoCAD

Unit12d-Exported Sheet. pep can use to plot this file.
[
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Unit 14

Theory: Detail

Revit Architecture: Drafting and Linework
This unit explains how to create a detail using Revit Architecture.

1 Open the file m_Unit 14 — Start.rvt in the
Training Files directory.

Verify that the view Floor Plans: Level 2 is
current.

2 On the Basics design bar, click Section.

On the options bar, set the following:
« Section Type = Detail View: Detalil.
e« Scale =1:10.

3 Draw a section mark over the window, as
shown in image.

| e = ——

Dretail YWiew : Detail

Scale:|1:10

=

Open the section by deselecting the mark
and double-clicking the detail bubble, or
use the project browser.

You can create as many section types as you
want by duplicating them.

In the project browser, details (including
sections) appear under the category called
detail views, while other section types have
their own category.

The scale affects the detail level of the new
view. Normally, all views 1:5 and bigger have
detail level set to Fine, but it is possible to
change the settings by clicking Detail Level
on the Settings menu.
Lewvel 4

+- 30 Wiews

4 Elewations (Building Elewvat

=) Detail Views [Detail)

[F=Z] Lenends
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4 Click the crop region, and use the grips to You may need to resize section views, or

resize the detail to show the floor above. ﬁ‘—*;I;L S I - maybe even turn off the crop region if it
disturbs your drawing: right-click in the
A, A, drawing window, click View Properties, and

clear Crop Region Visible.

1. e ,F-’-D —_ e

> [l >

5 Right-click in the section detail view. Click _ The keyboard shortcut for displaying the
View Properties. Display Model Normal visibility settings for the view is VV. It
Detail Lewvel Coarse id ick toi di tlv to th
Wisibility [ Graphics Owerride | Edit,.. +. I p_rOVI €S a quick way 10 Jump directly to the
«  Click the Visibility/Graphics Override Madel Graphics Styls Hidden Lins 3 dialog box.
Edit button. &dvanced Model Graphics Edit. .. |
« Under Model Categories, turn off Tl upugapy oy LAy oy 1w
visibility of windows. --hﬂ‘u&ﬂk— By Category By Ci
« Click OK to exit the dialog box. iRk —Sverde. |
¢ Click OK again to close view
properties.
6 On the File menu, click Load from Detail components can be created by
Library > Load Family. drawing directly or by importing a DWG,
DXF™, or DGN file if you already have the
Navigate to the folder where you placed detail in one of these file formats.

the workbook data set files.

Open the folder Extra RFA Files and
select the file called Window Section.rfa.
This detail component was generated from
a DWG file.

7 On the Drafting design bar, click Detail
Component. The loaded Window section
detail component should be ready for
placement in the drawing. [ Masking Region

Annotations and detail components are view
specific: they are visible only in the view in
L}.s which they are added.

21l Detail Group

I petail Component
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10

11

12

Place the window detail component as
shown in image.

Use the Align tool to align it to the sill.

Use the Align Tool to align it with the wall
finish.

Edit Cut Profile

On the toolbar, click the Edit Cut Profile
icon. On the Options bar, verify that Edit
Face is selected.

Click the hatch or boundary of the
subcomponent you want to modify.

Use the Lines tool to draw a new profile
where you want the subcomponent to be
cut.

Click the blue arrow toward the side you
want to keep.

Click Finish Sketch.

Repeat the process for the other three wall
components that interfere with the shade
roller mechanism.

While using the Align tool, use TAB to cycle through the align

Student Workbook

=

target locations to select the wall sill if it does not select

automatically.
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Autodesk

Edit () Face () Boundary between faces

This takes you into Sketch mode, where you
draw the linework for the new cut profile of
the component.

il

o

T

4 5

| M
I [f )
You must repeat the process with each of the

components in the wall.

The profile of each material must be edited
separately because the tool works on one
hatch at a time.
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13  On the Drafting design bar, click
Repeating Detail.

On the options bar, click Repeating
Detail: Brick.

Student Workbook

Autodesk

Use detail components in arrays to create a
repeating detail, or you can use the repeating
detail tool. A simple example is a series of
bricks in section view. There are various
ways to assemble the detail component in a
repeating detalil.

¢ Click near the upper floor.
¢ Click near the top of the window.
¢ Click the Modify tool.

14  Select the new brick detail.

« Select the bottom corner end point.
« Move the brick detail into place.

|

. |

« Click the Move tool. |
|

|

|

TR '

| %
Z'gﬁﬁ.# |/V 07
Zai2 S

15  Add another Brick — Section repeating
detail below the window.

Note that this brick detail component contains
an invisible line that defines the width of the
mortar. You could add a hatch in the detail
component so it displays the mortar in the
repeating detail.

FENSERESNREN

16  If the brick repeating detail is in front of the = = It is possible to define the order of their
window detail, select the former, and on @ E] appearance by using the toolbar displayed on
the options bar, click the Bring to Front | dan the left. This toolbar appears on the options
icon. = I ] ] ] bar once a detail component has been

pr I selected.
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Change the insulation width after designing it by
right-clicking it and clicking Properties > Width
Field, or simply by changing the Width value on
the options bar.

17  On the Drafting design bar, click
Insulation, and, on the options bar, set
the size to 150 mm.

o

Draw the insulation in the exterior wall, as
shown in image, both above and below
the window detail.

il

9a0.0

L T a3

T

o

& TR o

18 Save and close your project.
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Unit 16

Theory: Is Architecture Engineering?

Revit Architecture: Formulas

This exercise starts with a data set that is a window family. Families are created using family template files that contain different parameters according to the
category. In this window family a crown subcategory was added in the Object Styles dialog box (Settings menu, Object Styles command). The window family is
already complete; you add some formulas to control the geometry and visibility of some of the solid elements that compose the window family. In particular, you
create the following:

« Formulas that control the relative height of the frames (and the glass) depending on the sill thickness.
« A formula that controls visibility of the crown, to be displayed only if the window width is equal to or larger than 1400 mm.

Parameter values should always be changed in the Family Types window to verify whether the model flexes correctly.

In Unit 11 you added formula parameters to control the width of the drawer of the shelf unit. You also added a visibility parameter to control the visibility of the
glass doors. In this exercise you combine these types of parameters to create formulas and tie the display of the crown or lintel of the window to the result of the
formula.

This exercise assumes you have worked through the exercises in Units 10 and 11. If you have questions about terminology or processes, you can go back to
those exercises for review.

Explore the Window Family in the In this section you explore the existing parameters set up in the
Project window family.

1 Open file m_Unit 16 — Start.rvt.
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Click the window in the view.
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2 Note that there are already a few types . ; ) 1 As you flex the types in the project, note that
defined with the family. Select them Urit 16 Window : 1200 % 1200mm_ ¢ for the different heights the relationship
from the list. Return to the type named ' Uit 16 Windaw - 1200 = 1 000mm between the sill and the window frame
1200 x 1200 mm. Uit 16 indows . 720075 1200mm remains constant.

rit 16 Window : 1200 « 1600mm
nit 16 Window : 1400 % 1400mm
Init 16 Window : 1400 « T600mm
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Open the type parameters (the
Edit/New button in the Element
Properties) for the 1200 x 1200 mm
window type.

Change the sill thickness to 100 and
click Apply.

Do not close the type properties dialog
box yet.

In the Type Properties for the window,
clear Sill Visible.

Click OK to return to the drawing
window.

Edit the Window Family
Click the window.
On the options bar, click Edit Family.

Click Yes to edit the family.
Formulate the H Parameter

The H parameter was specifically
created and assigned to the frame
height. To see how it is defined:

« Select the outer frame.

« On the options bar, click Edit
Sweep.

« On the design bar, click Sketch 2D
Path.

« Go to the exterior elevation view.
On the design bar, click Quit Path.

On the design bar, click Quit Sweep to
return to the standard family editor

Student Workbook
Other Other
Sill 'wideh 400.0 Sill width 400.0
Sill Yisible sill isible

Gill Thickness 40,0 Sill Thickness 100,00

—
Mefaulk Sill Heismn o R T

Other
Sill width
Sill Wisible

ﬁn
Sill Thickness 0

Default Sill Hei:800.0

In this section, you add a formula to control the relative frame
height according the sill visibility.

Sometimes parameters are buried in the sketch of a solid or
void. The next step drills into the sketch mode to illuminate the
location of the H parameter you modify later in the exercise.

H 1100

\/
4

Note the gap from the bottom of the sketch line to the opening
in the wall to allow for the sill.

Autodesk

Note that when you do this, the H
parameter changes as well. The current
definition of the H parameter is a formula;
height (of the window opening) less the
sill thickness. The relationship between
the sill and the window frame is constant.

The window has a gap where the sill is
still taken into consideration, but is not
displayed.

If you see a parameter in a family definition

that is not immediately evident when the
family is opened, there is a good chance

that it is nested into the Sketch mode of a

solid element of the family.
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window.
7 In the Family Types Properties dialog ;::: :EE:ESS IEID oo To put this into plain English:
box, click the H Parameter row. H TSIl Visible, Height - 5 Thickness, Height)

If the sill is visible (condition is true), then
Height - Sill Thickness (raise the frame for
The formula syntax is: the sill).

IF (<condition>, <result-if-true>, <result-if-false>)

Because Sill Visible is a Yes/No parameter, you only need
to type the condition by itself.

Formulas and parameters are case sensitive.

Default Sill Heig :800.0

Under the Formulas column, replace
the formula Height-Sill Height with the
IF formula: if (Sill Visible, Height - Sill
Thickness, Height). If the sill is not visible (condition false), then
use the value held by the Height parameter
as the height of the window, filling in the
space that would otherwise be occupied by
the sill.

8 Click Apply. Change the Sill Thickness Always flex your family from the Family
parameter to different values. Click Types dialog box to make sure the model
Apply each time you change the value. responds correctly.

Note how the height of the window

frame now changes correctly.

9 Clear the Sill Visible parameter. Click Note that the sill is still visible in the model
Apply. Note how the frame resizes but is dimmed. In the Family Editor even if
accordingly to fit precisely in the visibility of a specific component is turned
opening. sl Sl Hein 500.0 off, you still see it for editing purposes. In the

normal project environment, the sill would
not be visible.

Create Crown Visibility Parameter I the last section you controlled a length parameter by the If the window width is greater than a
visibility Yes/No parameter. In this section you do the opposite  specified width, show the Crown/Header. If it
and control a visibility parameter based on a length. is less than the specified width, do not show

it.

10 You next create a visibility parameter to

control the crown visibility.

Click the Add button under the
Parameters category in the Family
Types dialog box.
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11

12

13

14

Create a new Yes/No parameter called
Crown Visible (see image on the right).

Click OK to return to the Family Types
dialog box.

Click OK again.

Select the solid that acts as the crown.
Open its Properties dialog box by right-

clicking Properties or by clicking the
Properties icon on the options bar.

Click the gray icon at the right end of
the Visible row of its properties.

Assign it the Crown Visible parameter,
which you created in the previous step.

Click OK to close each dialog box.

Student Workbook

Parameter D ata
Mame:
Crown Wisible

Dizcipline: Group parameter under:
Common w Construction v

Type:
Yes/Mo w | (O nstance (%) Tupe

Graphics =

Wisible | %
I

Wisibility faraphics Cverrides [ Edit...

-

Associate Family Parameter

Family parameter: Yizible

Parameter type: YesfMo

Existing family parameters of compatible type:

<honer
{Crown Wizible
Sill Visible u&

Autodesk

Refer to Units 10 and 11 for basics on
creating new parameters if you have
difficulty with this.

Clicking the button enables you to assign
control of that element parameter to an
equivalent family parameter that can then
be either used in formulas or changed
directly in the project.

The family parameters displayed are only
those of the same type: length parameter
if you are setting a distance, Yes/No if
you are selecting a visibility parameter,
material if you are assigning a material
parameter, and so on.
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15

16

17

18

19

20

Open the Family Types dialog box.

Under the Crown Visible parameter row
enter the formula:
or(Width>1400 mm, Width=1400 mm)

Change the window type from the
active one to 1400 x 1400 mm. Note the
changes in the Crown Visibility.

Click OK.

Load the Window Family into
Project

On the design bar, click Load into
Projects.

Select the Override Parameter Values
of Existing Types check box.

Click Yes.

Flex the Family in the Project

Turn off the sill in the window’s type
properties.

Change the window to different types.

Use the Window menu to change back
to the window family.

Close without saving the family.

Student Workbook
M Family Types
Name: 11200 % 1200mm v
Parameter | Yalue | Farmiula |6

Construction
wiall Closure By hos

Crown Wisible [T [or(width = 1400 mm, Width = 1400 mm)

Conskruckion Ty

Dimensions
Hrirnht RETE

3

I 4F Load into Projects

Reload Family

Family "Unit 16 Window’ is already in use in this project. Overwrite the
existing version?

[¥] ©verride parameter valuss of existing typss

»

Autodesk

Formulas are case sensitive.

It's a good idea to type the unit suffix in
formulas directly to avoid confusion.

If you have more than one project open,
click the m_Unit 16 project you started the
exercise with. Click OK.

The frame now fills in the full height when
the sill is turned off.

The family is already loaded into the project.
You can save it as a different family or just
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close it without saving.

21 Save the workbook unit exercise RVT
file if you want.
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Unit 17

Theory: Databases

Revit Architecture: Databases

Student Workbook

In this exercise you export a Revit Architecture project to an ODBC-compliant database.

Export a Database

1 Open a project. If you are not working
on your own project, open one of the
projects provided with the workbook.

On the File menu, click Export ODBC
Database.

2 In the Select Data Source dialog box,
click New.

There is no data set provided for this exercise. You can
start with one of your own projects or any of the
workbook data set project files.

IrnparkiLink ]

Expoark 4 CAD Formnaks
Expart DWE 3 Walkkhrough, ..
Publish to Buzzsaw 3

Impork/Export Settings 4

QDEC Database...
Image... k
ab¥ML...

RoomiArea Report, ..

Manage Links...
Raster Images. ..
Shared Parameters. ..

Worksets, ., Fo. .

Select Data Source
File Data Source | Machine Data Source
Look jn: | Data Sources v
@ mynewslzdbe. den
DSH Mame: Mew...

Autodesk

You can export any Revit Architecture project
file to an ODBC-compliant database for
interaction with other software programs

ODBC stands for Open Database Connectivity.
The purpose is to create a database that can be
used by any database management system
regardless of the application. Part of an ODBC-
compliant database is a data source name file.
This file is like a translator to the database and
provides a link between the database and the
software used to interpret the data.

In this exercise, you create both an access
database (MDB) file and the data source name
file.
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3

Click the Microsoft Access Driver.

Click Next.

In the Create New Data Source dialog
box:

+ Click Browse.
« Browse to the workbook’s data set

folder.
o Name the file.
o Click Save.
e Click Next.
e Click Finish.

In the ODBC Microsoft Access Setup
dialog box, click Create.

Enter a name for the database. Verify
the location where you want to create
the database.

Click OK.

Student Workbook

..tnun Hew Dt Source E

Dirver para o tWisual FoxHr

Microsoft Access Driver [*.mdb] |

Microsoft Access-Treber [* mdb
Mucrosoit offl ave VP Dives [ cbd] 1

Micropoit _#.'Ia:_e-fletml'mll L™
4| »

re=n |
\&E[w"

Type the name of the file data source you want to zave
thiz connection to. Or, find the location to save o by

clicking Browse.

1| I Revit wWorkbook, w

| % Mu Recent Documents

File name: |Unit 17 DataSourcelame i | I Save l

Save a3 lype: | ODBC File Data Sources b | ’ Cancel ]

ODBC Microsoft Access Setup

| | oK

| |
Databaze
Database:
I gelect.. | [ Qreate..% [ Repai... ] [ Compact. . ]

Autodesk
0DBC Microsoft Access Setup
[ata Source Mame:
Diescription:

Databaze
Database:
Select.. Create.. Eepair... Ci
| Select | [ Lreate. ] [ Beparr. ] [ ompact. ]
Systern Database
() Mong
() Database:

You should now be looking at the ODBC
Microsoft Access Setup dialog box.

| MNew Database
Database MName Directories:
Unit17 et workhook
‘
B e\
B RevitWorkbook, [T]
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Click OK again.

Click OK again.

Click OK again.

Click OK again.

-

ODBC Microsoft Access Setup

Student Workbook Autodesk

1 } Database C:\Revit WorkbookiUnit 17.mdb was successfully created

0DBC Microsoft Access Setup

[Vata Source Marme:
Drescription:

Matahaes

Vi Dty Sonmcw | sk Diala, Sace:

Logk v | wedli u |
T En
DA Mo |7 Cim

Teinci i ke data s el clescrey e el jou e 10 parres i
ina iy v oy Bt ok e B b b iy DDBT i wbch i it
o jeons meache:

Il ==y

Cancel

The database has been created in the folder you
specified. This sample is provided in the

Completed folder of the workbook data sets.
IZ# Unit 10 Shelf Unit - Complete.rfa

EIN init 17 Ac

[@lunit 17 DataSourcelame, dsn

0ODBC Microsoft Access Setup

Data Source Hame:

Description:

Database

Cancel

269



Revit Architecture Student Workbook Autodesk

Unit 18

Theory: Schedules, Tables, and Legends
Revit Architecture: Tags, Schedules and Legends

Schedules are just another view of the building model, but instead of representing the data in a graphical format, the information in the building database is
presented in tabular format. The seven exercises in this unit cover the scheduling capabilities of Revit Architecture. Each covers a different aspect of schedules in
the Revit Architecture environment.

18A: Door schedules.

18B: Room objects schedule and tags.

18C: Calculated values in a room schedule.

18D: Room finish keys.

18E: Color fill legends.

18F: Symbol legends.

18G: Material takeoff schedules.

Exercise 18A: Door Schedules
In this exercise you create a door schedule, modify its properties, and place it on a sheet.

Create a Schedule

1 On the File menu, click Open. Browse . The file opens with a 3D view of the building.
to the file m_Unit 18a — Start delivered B @ The active view doesn’t have an effect on
with the workbook and open it. e onr e the creation of the schedule table. You can
e S make a schedule table of any object in the
On the View design bar, click f*ﬁm O Schodio oy model. There are two ways to make a
Schedule/Quantity. E::E&”,.““M . schedule table: using the Schedule button on
Slesuacakmut | the View design bar or the View menu, New
[ oy L. = > .
Icr; ;tr:az cl)\lrivl\gsic:;gglteDdclﬂlgq box, ELI‘E;:«.,,.-HM Schedule Table command

v

] St ¢ stesgecies: o ol gl

LLF.C._J Coedl [ b |

Click OK to proceed to defining the
schedule properties.
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In the Schedule Properties dialog box
under Available Fields, click Family and

Type.
Click Add.

The Family and Type field is now moved
to the right, under Scheduled Fields.
This is now one of the columns in the
schedule. Repeat for two other fields:
Width and Height.

Click OK to close the Schedule
Properties dialog box.

The schedule table is displayed in
table form.

Right-click the schedule table.

Click View Properties.

Student Workbook

Schedule Properties

Figlds | Filter | Sorting/Grouping | Formatting | Appearance

Axailable fields: Scheduled fieldz

Family -~ Add -
Family and Type —
Fikizh

Fire Ratinn

Scheduled fields [in order]:

| Add > | Family and Type
- — . Width
[ <-- Bemaove ] Height

Door Schedule
Family and Type Witk Height
Stanclard Door: S0 500x2000 0o 2000
Standard Door: 50 800x2000 500 2000
Standard Door: 50 800x2000 500 2000
Standard Door: 50 800x2000 500 2000
Standard Door: S0 800x 2000 500 2000
Standard Door: S0 S00 2000 2NN 000

Every line in the schedule table represents a door within the
project. You might think this is an odd way to represent a
door, but Revit Architecture can represent an object in a
textual manner, showing all important information about that
object.

Show,..

View Properties...

Autodesk

The Available Fields list contains all
information that can be extracted from the
door object. On the right is an empty list in
which you are going to add the information
that you want to see displayed in the
schedule table.

The order of the fields determines the
order of the columns in the schedule table.
You can easily modify this order using the
Move Up and Move Down buttons.

You can change the appearance of your
schedule table by adjusting the width of the
columns. The principle is simple: just drag
the separation line between two columns in
the title to the desired width.

Door Schedule

Family and Type

| Widh,g Height
B
-
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6 In the Element Properties dialog box, Other
click the Edit button next to Fields
Sorting/Grouping. Filker
Sarting/Grouping
Faormatting
Appearance
7 In the Schedule Properties dialog box, The schedule table displays correctly
under Sort By, select Family and Type. : : : : : according to the sorting criteria you have
ficiclegiteryd Serino/Grovping |(Gamelioal G paents defined. Revit Architecture allows four
Click OK to close each dialog box. Sart by e e v| ® ascending O Descen levels of sorting.
[ Header [ Footer: [ Blank lin
Then by: [hane] w
Before you continue working on your
door schedule, you need to analyze the
possibilities that Revit Architecture
proposes at this stage. Let’s look at the
options bar.
8 Click in any schedule table field. You can achieve the same by right-clicking
the schedule field, and then clicking Show.
CIICk ShOW. Show Element(s) In View ﬁ Family and Tygsnr &
Rows: | Mew [EE] Click the Show button multiple times for different views. M_Doubl= Fsh: ABAM - Sonmmm
M_Doubl
Revit Architecture opens a view in which ;=" gt o
you see a graphical representation of " o E o] s i Bt S
the selected door. ss3 1100 2400 o - M Sngle | 25T O
s 2 1100 2 b Colunns)
: E
Show...
View Propertigs...
9 Click Show several times. Show Element(s) In View Revit Arch.itectu_re en_ables_ you to .search
for other views in which this door is
Click Yes in the Search prompt. Click the Shaw button multiple times for different siews. displayed. To do that, click Show. Should
you not want to continue, simply click
Close.
Show l [ Cloze
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10

Click again in any schedule table field.
On the options bar, click Delete.

Read the message, and then click
Cancel.

Finally, you can change the family and
type by simply clicking the Family and
Type field. This field contains a list
from which you can select the desired
door family or type.

It is important to understand that no
matter what changes you undertake in
the schedule table, they are populated
everywhere in the project.

Add Counts and Totals to
Schedule

Student Workbook

| Revit

Thie wil deiele 1 instarcede)
A ;
Fease nole that you are nod Jat nemovieg rown from the schedulle, but aise deleting e saociabed clemerts and grometry from e oroject.

o || caxel

Revit
L] This change will be applied to all elements of type
. UK_IntSgl Dom Flush: 910 x 2110mm,

[ QK ] [ Cancel
h_Daouble: 1640 x 2000mm 1640 2000
h_Double: 1640 x 2000mtm w1640 2000
pA_Double: 1640 x 2000mm 1640 2000
hi_Simple witrée: 1100 x 2400mm 1100 2400
Fiancerc: 5D 5002000 1002400
andar: b

Goo 2000

[Standard: S0 11002000 s S

The opposite works as well. If, for example, you delete or add

a door in the project, the door is automatically deleted or

added in the schedule table. In the Revit Architecture model,
the schedule tables are always directionally synchronized with

the project.

Autodesk

Revit Architecture double-checks that you
really want to delete that instance so you
have a final choice of accepting (OK) or
canceling.

Again, you can find the same command by
right-clicking and using the shortcut menu.

Note that schedule table cells are editable.
You can change any value in the schedule
table (for example, the width of the door).
You should be careful when doing this,
however, because the door width is a type
parameter, which means you would
change the width of all instances of this
type in the project.

You are now going to work further on your
schedule table, refine it, add new fields,
sort it, modify its parameters, and finally
place it on a layout sheet.
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11 Right-click the schedule table. Click
View Properties.

In the Element Properties dialog box,
next to Fields, click Edit.

12 Add the fields Count and Level.
Reorganize them as shown in the image
using the Move Up and Move Down
buttons.

13 Click the Sorting/Grouping tab.

14 On the Sorting/Grouping tab, set the
following:

« Inthe Sort By field, select Level.

« Select the Header and Footer
check boxes.

« Inthe list next to Footer, select
Count and Totals.

« Select the Blank Line check box.

Do not close this dialog box.

Student Workbook
Other b
Filter
Sorting)Grouping [___IEdit...
Farrnatting
Appearance [ Edt.. 1

Schedule Properties

Figlds | Filter | Sorting/Grouping | Formatting | Appearance

Ay ailable fields:

lCount [}
Description W

Firih <-- Bemove

Fire Rating

Frame M aterial

Frame Type

Head Height ]

I anufacturer Add Parameter. ..

Schedule Properties

Fields | Filter SOItingf"GTOUDinQHFormatting Appearance

Sortby: Fampand tpe |2

[JHeader [ Foater:

Schedule Properties

Sorting/Grouping ‘Formatting Appearance

|Leve\ v | () Ascending (O Descending
Footer; | Count and tatals b | :

Autodesk

You have now set all necessary fields.
Next you sort your schedule table to make
it more usable. Revit Architecture enables
you sort with four different criteria
simultaneously. Here, you want to sort by
level and then by family and type.

atting | Appearance

Scheduled fields [in order):

] FamiIE and Tiie

] Width
Height
Lewvel

| Moveu%j [ Mawve Down

On the Sorting/Grouping tab you find the
criteria set previously. You need to change
them. You want to sort this time by level
and then family and type. Because there
are two criteria for sorting,use the header
and footer to provide additional structure to
the schedule.

[ beld >

[ <-- Remove
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15

16

17

In the Then By field, select Family and
Type.

« Select the Header and Blank Line
check boxes.

o Click OK to close each dialog box.

Hide Columns in the Schedule

Right-click the schedule table.

o Click View Properties.

« Inthe Element Properties dialog
box, Formatting field, click Edit.

Verify that Family and Type is selected.

At the bottom of the dialog box, select
the Hidden Field check box.

Click OK to close each dialog box.

Student Workbook

Schedule Properties

Fields | Filter | Sorting/Grouping |Formatting Appearance

Sort by ‘Level v| (®) &scending (O Descending
Header Foater: | Count and tatals v | Blank line
Then by: ‘ Farnily and Type w | ® Ascending (O Descending

Headsr ] Faater:

Fields Edit. ..
Filker

Sorting/Grouping

Formatting IEE, .,
Appearance | Edit...

Schedule Properties

Fields | Filter SortingKGroupmgl Formatting | Appearance

Heading:
Family and Type

Heading orientat

Horizartal

Alignment:
Left

Field formatting:

[1Hidden fieid

R

Autodesk

As a result of the criteria you defined, you
find doubling parameters. For example,
you can see the Header M_Double: 1640 x
2000 mm in every row of the door, but it's
the same for the level as well. This isn’'t a
problem, because Revit Architecture
enables you to hide fields you don’t want to
be visible.

Door Scheduls |
Count | Width | Height |
Level -1
Stancard Door: S0 S00:x2000
1 500 2000
1 o0 2000
1 00 2000

As you can see, those fields are not
displayed. However, notice that the
schedule table displays every instance of
your doors, but you need to know the total
number of doors of the same type. So, you
need to fix that final problem.
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19

20

Right-click anywhere over the schedule
table again. Click View Properties.

In the Element Properties dialog box,
next to Sorting/Grouping, click the Edit
button.

Clear the Itemize Every Instance check

box.

Click OK to close each dialog box.

Duplicate the View

In the project browser, right-click Door
Schedule.

Click Duplicate View > Duplicate.

In the project browser, right-click Copy
of Door Schedule: Click Rename.

Change the Name to Door Schedule
Level 2.

Click OK.

Student Workbook
Schedule Properties §|
Fields || Filter | Seting/Grouping | Formatting | Appearance
Sort by Lewel w | (&) Ascending ) Descending
Header Footer: Title, count, and tatals - Blank line
Then by: Family and Tppe w | (& Ascending () Descending
Header [ Faater Blank line
Then by: [none] -
[] Grand tatals:
]
1] l [ Cancel ] [ Help

Duplicate Yiew

For the moment, you can consider your schedule table
ready. However, you haven't yet learned about schedule
filters. The filters enable you to filter through the data in the
schedule tables. As for sorting/grouping, there are four levels
of filtering. You can filter only fields that are already present
on the Fields tab.

3 Duplicate

e | mmmeeem-

-~ Schedules/Quartities
Dioor Schedule
Door Schedule Level 2

Autodesk

Should you need it, you can also display
the total number of doors in your building.
To make that visible, you need to select
the Grand Totals check box on the
Sorting/Grouping tab.

Next, you duplicate the schedule table view
and apply a filter to the duplicated view.
The goal is to have a schedule table that
shows only the doors on Level 2. You
reuse the schedule table in the second part
of the exercise (Create a Room Schedule
Table).
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23

Right-click the Door Schedule (Level 2)
schedule table. Click View Properties.

In the Element Properties dialog box,
next to Fields, click the Edit button.

In the Schedule Table Properties
dialog box, perform the following:

« Using the Remove button, delete
the Count field.

o From the Select Available Fields
From list, select From Room.

« Under Available Fields, select From
Room Name.

o Click Add.
o Repeatto add To Room: Name.

Again, arrange the list of fields as shown
on the right, using the Move Up and
Move Down buttons.

(= 3D Views
Axonometric view
Interior view 1
Interior view 2
Interior view 3
MO perspactive
SW perspective
{an}
Blevations (10mm Square}
Sections (Filled Amow)
Legends
£ [ Schedules/Quartiies
Door Schedule
Door Schedule Level 2
= -0 Shests fal)
A110 - Schedules
A111 - Unnamed
# Familes
Groups
Revit Links

FIOM HOOM: Name

Fror Room: Numbes
From Room: Occupancy
From Room: Occupant
From Room: Wall Finish

Select avaiable fields from

Student Workbook

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

n

Parameter Value

Identity Data 2
View Name Door Schedule Level 2
Dependency Independent

Default View Template Mone

Phasing A
Phase Filter - Show All

Phase - New Construction

Other A
Fields | Edit..

Fiter Edi...
Sorting/Grouping Edit..

Formatting Edit...

Annearanra Lo

Add Para
Calculated

Fields | Fiter | Sorting/Grouping | Formatt

Ayailable fields:

From Room: Base Finish
From Room: Ceiling Finish
From Foom: Comments
From Room: Department
From Room: Floor Finish
Fiom Room: Level

From Hoom: Hame

From Room: Number
Fiom Room: Dccupancy
From Room: Occupant
From Room: Wall Finish

From Room v

Doors Select avalsble fields from:

From Room :

_ From Room
Scheduled fields [in order):

Family and Type
From Room: Mame
To Room: Mame
Width

Height

Lewvel

C

You can just as easily insert or delete fields
from the schedule table by double-clicking

the desired field.

Autodesk
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In the Schedule Properties dialog box,
click the Filter tab.

In the Filter By list, select Level.
In the next field, select Equals.

In the second field below Filter By,
select Level 2.

Click the Sorting/Grouping tab.

Change Sort By back to Family and
Type.

Verify that Header, Footer, Count
and Totals, and Blank Line are
selected.

Verify that the Then By sorting line
is set to None.

Select the Grand Totals check box,
and select Count and Totals.

At the bottom of the dialog box,

select the Itemize Every Instance
check box.

Click the Formatting tab.

Verify that Family and Type is the
active field, and select the Hidden Field
check box.

Student Workbook

# Schedule Properties

| Fiélas Filter i.S.dfir:g!Eroupingé .Forrnatti.rvg Appearance
; Eilter by: Level _V‘: |equals
And: . [none) V
' Schedule Properties

r | Fields | Filtes | Sorrg/Grouping | Formalting | Appestance

St by Farndy and Type E (%) Asgending (D Prescandng

[#] Heads 7] Focter Eouri and totals ]:% ] Blark ine

Then by frrore] ™

| [ Grandiotas Count and totals ]

Itemize every mstance
|

Fields || Fier || Sorting/Grouping  Formatting | Appearance

Figlds:
Family and Type e
From Foom Name Head.mg_
Ta Room Name Farnily and T ppe
Width
EE'QT[ Heading orientation
o ‘ Horizortal M
Alignment:
Left [
Field formatting: Farmat...
Calculate totals
Hidden field

Autodesk
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Click OK to close each dialog box.

Add Door Schedule to a Sheet

Student Workbook

Door Schedule (Level 2)

From Room MiTo Room Mam: Width i Height | Lewvel

M_Double-Flush: 1640 x 2000mm

| ME4D 12000 iLevel 2 |
1
Standard Door; S0 S00x2000
o0 2000 ilewel 2
aao 2000 ilevel 2
ano 2000 ilevel 2

Certain parameters of the schedule tables are visible only
when a schedule table has been placed on a sheet. That's
the case with parameters on the Appearance tab of the

Schedule Table Properties dialog box.

You are now going to study the placement possibilities of a
schedule table on a sheet. For that purpose, you use the
entire schedule table of all doors in this building.

Autodesk

Here, the schedule table displays the
criteria you just defined. For the moment
the two new parameter fields (From Room
Name to Room Number) are empty. The
software automatically fills them in the
moment you define the rooms themselves
(in other words, when you add a room tag
in the room, which is what you do in the
second exercise in this unit).

Fields | Filer | Serting/Grouping | Fommaling | Appearance

[iEnd finesi Thin Lines ~
[ Grid in headers/foaters/spacsrs
[ Dutline:
Header test Al v [31750m]  [Jeod Dyl
Title
[ Urderine:
Calump headers
[ Underline:

Blank row before data

Body text: Arial | |31790m [JBold [italic
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In the project browser:

e Click the plus (+) sign to expand

Sheets (All).

« Select the Sheet A110 — Schedules

and open it by double-clicking.

« Inthe project browser, drag the
Door Schedule table to the sheet
you just created.

Click the schedule. You see a series of
controls. Each of the blue grips does

something different.

Student Workbook

Autodesk Revit

Aatadesk

Demo Reuit

Ao

¥ Allows dimensioning of the column width (select, hold,
move, and release at the desired position). Note that when
you change the width of a column on one part of the split
table, it changes in all other parts.

* Allows horizontal splitting of the table. Click the symbol and
it's done. To reunite the split parts, select the one part and
move it over the other. Revit Architecture automatically
reconnects the parts.

Autodesk

As you can see, the schedule table is too
long for the sheet. You need to adjust it.

‘*’ Allows moving of the table (click, hold,
move, release).

# Allows you to change the height of a split
part of a table (click, hold, move, release).
The allowed moves are up and down.
Obviously, changing the height of one
schedule part means changing the height of
the other. Try it out!
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32 Click the schedule on the sheet, and —
. = o || /= ]
use the small symbols to split the | — Autodesk Revit
schedule table, " - e
=S
T
— |
. \‘.‘ e
C | I 1
E I. T 1
Level 2 : l_l_l_l
hi_Drauble-F luzh: 1640 % 2000mm “»
[1 a0 |mo0 JLevelz % e
l’- Demo Rewlt
Nomelc@Etires
Standard Door: S0 8002000
[26 Jeoo  [2000 JLevelz |

33 Save and close the project.
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Exercise 18B: Room Objects, Schedules and Tags
In this exercise you work with the room schedule and tags. The last exercise did not address the issue of tags. To work with or create a door schedule, all you
need are the doors in a project. The tags just present information already associated with the door or in the schedule. The same is true for room schedules. A

room does not appear in a schedule unless you place a room object.

The exercise uses the same data set as the previous exercise, but does not build on the information created in that exercise.

When creating a schedule view, you may find it useful to
duplicate the plan view in question so you have one plan
view free of tags and colors, or to use a different type of tag.

Create a Duplicate View of the
Second Floor

1 On the File menu, click Open > b ot
Browse and find the file m_Unit 18b J-' SRR L S

— Start.rvt delivered with the r Ak
Y —

workbook. Open the file.

In the project browser, verify that !
Level 2 is current. e - - L .-

The duplicated view automatically

2 Duplicate Level 2 view: ; :
T becomes the active view.

« Right-click the Level 2 view. Click o i
Duplicate View > Duplicate.

« Right-click the Copy of Level 2
view. Click Rename.

« Change the Name to Level 2-
Room Areas.

« Click OK.
3 In the Level 2 - Room Areas view, : :
type VV to access the view’'s graphic M odel Categornies Annatation Categories Imported Catego
overrides. Show annotation categanes in this view
« Next to Visibility/Graphics —
Override, click the Edit button. ——_ [IEEIERon
« In the dialog box, click the - e
Annotation Categories tab. L1 Elevations
[w] Floor Tags

« Clear Grids, Sections, and
Elevations.
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Don't close the dialog box yet.

4 In the Visibility/Graphics dialog box,
click the Model Categories tab.

Under the Site category, clear
Property Lines.

Click OK to close each dialog box.

5 If the Room and Area design bar is
not available, right-click the design
bar. Click Room and Area to open
the tools.

6 With the same view Level 2 - Rooms
active, on the Window menu, click
Close Hidden Windows.

7 In the project browser, activate the
Door Schedule (Level 2).

On the Window menu, click Tile to
see both views parallel.

Student Workbook
d ] anall Uperings
= Site
Hidden Lines
Landzcape
FPadz
] Property Lines
Stipe
Slite w Drafting
Massing v Rendering
Room and Area v Site
[:3 Moy v Massing
TH. Settings. .. v Room and Area
v Structural
[E] Room Construction

Tools  Settings  Window  Help

o O@ 0 8% ¢ »

M Window

Cascade

Tile

Arrange Icons

Close Hidden Windows

Toolbar

IEEE2gEEEEE

Autodesk

This step displays the Room and Area
tools on the design bar.

Before you start tagging your plan, split
the screen so you can simultaneously
view the Level 2 - Room view as well as
the Door Schedule (Level 2).
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8 In the plan view, zoom into the upper-
left quadrant of the plan.

9 On the Room and Area design bar,
click Room, and set the options bar
settings as shown at right.

10 Click the center room shown here.

11 Click Room Tag and tag (click) the
room you just added.

A

Foom and Area

[}- Modify

T.H' Settings. ..

|E Roorm

(=} Foom Tag

Foom and Area

[} Madify

T.H' Settings. ..
|E Roorm

=} Room Tag

& Room

Student Workbook

Foom Tag

¥ (=)

Autodesk

b Upper Limit; | Level 3 w | Offget; |0

Room: | Mew

After you place the room, you should be
able to hover your cursor over the room

and see an “X" in the room. This is the

room object. You should also now see the
room in the door schedule under the To

Room column.
Standard Door: S0 800x2000

[Tagon
e |

g00 2000
Foom EE00 2000
00 2000
00 2000
[=lnln} falulnlnl
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Note that Revit Architecture also
allows modification of the names of
the rooms from within the schedule
table itself. For this, however, you
need to have created the room
schedule, something you have not yet
done.

Using that principle, you are now
going to change the name of each
room.

Click the Modify tool. Click the tag.

Change the room name from Room to
Bathroom.

On the Room and Area design bar,
click Room. Set the parameters in the
options bar as shown.

Student Workbook

Although the room names appear in your door schedule
table, you cannot modify them from here. When the room
schedule is created before the actual tagging and with the
condition that the room names exist in that table, you can
select that room as soon as it has been inserted using the
options bar.

Autodesk

- ) EN 7]
Kitcgen —* %&Pn — Kitchen| — |Living room Living room

:J’..\_.

—

36

Bathroom

-

Room Tag W | D Tag on placement

t Upper Limit; | Lewel 3 V| Elffset:||:| |:

285



Revit Architecture

15 Click all rooms except for the two
rooms on the lower left. Don’t worry
about the name or number of the

rooms you are tagging at the moment.

16 Match the room names to the images
on the right. Don’t worry about
matching the numbers.

You are now ready to create a room
schedule table listing those values.

Student Workbook
| - 4
E L7
A L
L]
™
]
Living Room Bed Room Bed Room
| Living Room
[44 ]
E) o
36 Bathroom
Dining Room
o e Gy, | ]
WC - Cormidor Room
2
Carridor Comidor
-I
2] = |
Living Room ca:ridar BeTE som
Room
[ T
Laundry I Laundnwg

Autodesk

Note how the door schedule updates
automatically with each room tag
definition. For the moment, all rooms are
named “Room.” That changes later as you
define the exact room names elsewhere in
the project. Revit Architecture
automatically reflects that change in this
schedule table as well.

You now proceed with the correct naming
of your rooms. Revit Architecture offers
many different ways to do that.

At any time you can select a tag to modify
its properties. However, this method
requires a lot of manipulation and isn’t
very effective.

g
| |sslhropm  Comaer-<Pridor

WiC Bathroom Living Roorm
G ul!l
Laundry
Bedroom
Dining Room
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On the View tab of the design bar,
click Schedule\Quantities.

Select Rooms as a category.

Click OK.

In the Schedule Properties dialog
box, add the fields:

Hew Schedule

LCateqgony:

Student Workbook

Hame:

Lighting Fistures

Mass

Mechanical Equiprment
Farking

Planting

Flumbing Fistures
Property Line Segments
Property Lines

Riailings

Famps

Site
Slab Edges
Specialty Equipment

Chairs

| Room Scheduls

>

(%) Schedule building campanents
() Schedule keys

Phage:

| Mew Construction

=

Schedule Properties

¢« Number

« Name

« Area

« Perimeter
« Level

Click the Sorting/Grouping tab.

Under Sort By, select Number.

Fields |F|\Iel H Sorting/Grouping ” Formatting ” Appearancsl
Byyailable fields: Scheduled fields (in order):
Base Finish Add - Mumber
Ceiling Finish — Name
Count Siaflomoue Perimeter
Depaitment Level
Floor Fini
=
‘wall Finish
Add Parameter...
LCalculated Value...
Edit Delete Edi... Delete
Select available fields from:

[ aK I[ Cancel ” Help ]

Schedule Properties

Figlds | Fiter | Sorting/Grouping | Formatting || Appaarance|

Sort by ¥ | @ tscending ) Descending

[[] Header [ Footer: [ Blank line
Then by [ Inone) ]| (# Ascending Descending
Header Footer: Elank line
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21

Click the Formatting tab.

Select Level. Select the Hidden Field
check box.

Select Area, and click Field Format.

¢ Clear the Use Project Settings
check box.

« Set Square Meters as Units, 1
Decimal Place as rounding.

« Set m2 as Unit Suffix.

Repeat for the Perimeter field (set
units as meters, rounding one decimal
place).

Click OK to return to the schedule
window.

Add Rooms via the Room
Schedule

Student Workbook Autodesk
Figlds | Fiter | Sorting/Grouping| Formatting | Appearance
Fields:
Murmber 2
Name Heading:
Arga Level
Perimetar
Level Heading orientation:
| Harizontal M
Alignment;
[Leit [v]
Field formatting: Foimat..
Calculate totals
Hidden field
hedule Prop Room Schedule |
- R S— Mumber {  Mame H Area i Perimeter |
Fields | Filter | Sorlimgf’Gloupimg| Formatting ‘Appearance
Fields: 36 Living Roo (37 7 m? 25530
o =
Number Tiaadig 37 D.ln.lng roo g.3m 1317
Hame i 35 Living Roo 136 m? 15561
|frea |
- 39 Bedroom 1.7 m? 13480
40 Bathroom 5.7 m* 11005
. . v 41 Bedroom 14.2m? 15500
e e | 42 Corridor 19.0m? 43659
Units: Square meters v| 43 Laundry 41 m? Se00
| 44 Bathroom 3.4 7370
45 Living Roo (352 m? 26326
k i@ Wic 7 £300
Unit suffix: 47 Cartidor 101 m? 14453
|ma v/ 43 Room 141 @ 15783
' 449 Bedroom 148 m? 17497
a0 Foom 4.1 m? 5207
[ ok ][ concel 51 Corridor 3.0 G910
ok J[ Coed J[ Hep 52 Uiing Roo (0.5 m# 25335

You can use the Add Rows button on the
schedule to create rooms that are

unassigned. Once you are adding rooms,
these rooms are available on the options
bar menu.
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Set the Room Schedule view current.

Next to Rows, click the New button
two times.

Type Kitchen for the name for the first
row that appears at the bottom of the
schedule.

Click in the room name cell for the
second row you added.

Select Living Room from the list.

In the project browser, make the Level
2 — Room Areas current.

On the design bar, click Room and
Area.

Click Room.

Set the options bar settings as shown
at right.

zade

IS

R o

Student Workbook

& Unit 18b - Complete.rvt - Schedule: Room

Room Schedule
Mumber Mame Area Perimeter
36 Bathroom 6.7 m? 11.0m
av Room gam? 114 m
38 Roam 136 m* 156m
39 Roam 1.7 m 13.5m
(al ) urraur 1.0 [}
ES Launcly s0m? 93m
66 Aitchen ﬂ Mot Placed  :Rat Placed
BY Mot Placed  :Mot Placed
ES Laundry s.0m? a.
BB Kitchen Not Placed
67 iving Room| Mot Placed ik
Corridar 4145
Dining Room |
Kitchen
Laundry
Raam —
| | Room Tag w | [:] [] Tag on placement
] - T . d}—
b Upper Limit: | Level 3 w | Offzet: |U

Foom: | BB Kitzhen

Mew

835 Bedroom
‘BE Kitchen
67 Living Boom

If you have entered a value, you can pick it

using the list in the schedule cell.

Autodesk

Any unassigned room is available from the

room list on the options bar.
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Add the kitchen and living room as
shown at right.

Separate Rooms

Find the corridor in the center of the
building.

Click that room number on the
schedule. On the options bar, click
Show.

When the plan zooms to the room,

close the Show Elements dialog box.

In this section you add room separation lines to separate out
the stair from the corridor area. These lines enable rooms to
exist side by side when there is no wall between the rooms.

arndar

Student Workbook

Larndar

Autodesk

In this manner you can use the options
bar to delete any room in the schedule.

HDWSZM Delete| | Show

If the room has not been pl)l'aced in the
project yet, it is simply deleted from the
schedule.

If the room exists as an object in the
project, you receive a warning that you are
deleting the room and the tag associated
with it.

The plan zooms to this room. The function
is the same as when you click the Show
button on the door schedule.

Note that the stair and corridor are the
same space.
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On the Room and Area design bar
click Room Separation.

Draw lines from wall to wall at the
treads.

Click Modify.

Click the room object to verify that it
extends only to the risers at these
locations.

Add a Multifloor Spanning
Room

Click the Room tool. Set the
parameters in the options bar as
shown.

Student Workbook

Foom and Area |
[} Podify |
T.H' Settings. ..

[E] Room I

=} Room Tag

& Room Sepatiu:un

Area Plan, .

Stairs and how their areas are calculated vary from region to
region. Often, stairs, atriums, or other spaces that span
multiple floors are calculated only once. To do this, the room
must have parameters that tell it to extend the full height of
the building.

[#] Tag on placement  Upper Limit; | Lewvel 4 | Dffget: | 2030

Autodesk

In this case, the stair extends from level 1 to
level 4 with an offset above level 4 of 2030
(the height at which is hits the roof object.
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34

Click the area of the stair to place this
room.

Click the tag, and change the name
from Room to Stair.

Open Level 3 plan view: The room object extends up through this
floor level and so is found by the tag.
Click the Room Tag tool.

Click the same area to tag the stair

room in this view.

None of the other spaces on this floor have
a room object and thus cannot be tagged by
the tool.

Add a Volume Column to the If you turn on volume in the room and area settings, you can
Room Schedule then add the volume column to the room schedule.
On the design bar, click Room and Rendering
Area > Settings. Site

Foom and Area

II [:;} Modify
Settings. ..
fif settings...
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35 Select At System Computed Height.
Select the Compute Room Volumes
check box.

36 Set the Room Schedule current, and

open its view properties.

Edit the fields to add Volume to the
schedule.

37 Click OK to return to the schedule.

Student Workbook
Room Calculations | Area Schemes
Calculations
(=3t spstem computed height
() &t zpecified height
above lewvel
Compute room volumes
Scheduled fields [in order]:
Mumber
M ame
Area
Pernirmeter
Level
Yolurme
Room Schedule
Mumber Mame Area i Perimeter | Wolume
36 Bathroom 5.7 m? 11.0m 17533 m*
37 Dining Room 53m? 114m 284 m*
35 Living Room 13.6m* 156m A mE
39 Bed Room M.7m? 135m T2 mE
40 Living Room 3T mE 256m 9908 m*
41 Bed Room 14.2m? 158m FF40m*
42 Coarridor 185 m? M42m 453.7am®
43 | Aanndry 41 m? AFRmM 10N A2 me

Exercise 18C: Calculated Values for Rooms

In this exercise you duplicate the schedule created in the last exercise to create another in which you directly read the total area of each room as well as the
percentage of that room type according to the total area of the building.

Create a Calculated Values Table
for the Second Level

Autodesk

This dialog box also gives you control over
how the room areas are calculated.
Boundan Location

= b wall finish
3 Ak wall center
1 ak wall core Jayer

3 Ak wall core center

The schedule now reports volume for each
of the rooms in the project.
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1 On the File menu, click Open > Browse . Foom Scheduls . .
and find the file m_Unit 18c — Start.rvt Mumber Mame Area | Perimeter | “olume
glehvered with the workbook. Open the = Pr— e o T
file. 57 Dining Room 83 m 14m 29734 s
35 Living Raom 136 m* 15.6m 32.71 m®
Verify that the Room Schedule is the 39 Bed Room 1.7 m? 135m 3072 e
current view. 40 Living Fioom 3FIm 256m 99.08 m*
41 Bed Raom 142 m* 158m 37 .40 m®
42 Carricar 185 m® 4.2m 45,73 m*
43 | Annre 41 m? ARm AN &7 m=
2 In the project browser, duplicate the Rename View

room schedule.

Mame: |Room Schedule [Level 2 - Sufaces)

Rename it

Room Schedule (Level 2 — Surfaces). 0K bs—l [ Carcel l
3 Right-click the new schedule. Click

Properties.

Click the Edit button next to Fields.

4 On the Fields tab, click Calculated
Value.

5 In this dialog box set the following: e Calculated Yalue

Next to Name, enter a name for the new Scheduled fields (in order}

\ : %
field (% (Total), for example). [ Add - | e (Tota
lick Mame
« Click Percentage. [ < Remve ] Lrea () Fagmula (¥ Percentage
« Next to Of, select Area. = Perimeter
« Nextto By, select Grand Total. Level Li ki
° Click OK. By <Grand totalx

[ Add Parameter...
I

]
Calculated Y alue. .. %
ak ] [ Cancel l [ Help
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6 Click the Sorting/Grouping tab:

« Change the sorting condition to
Name.

« Select Header and Footer (keep
Title, Count, and Totals).

« Select Blank Line.

« Select Grand Total (keep Title,
Count, and Totals).

7 Click the Formatting tab:

« Select the calculated field that you
created previously (%Total).

« Select Calculate Totals.
« Click Field Format.

« Next to Units, select Percentage,
Rounding 1 Decimal Place.

« Unit suffix: none.

« Click OK to close each dialog box
and return to the schedule.

8 Save the project.

Schedule Properties

Figlds | Fiter | Sorting/Grouping | Formatting || Appearance
Sort by Mame v | (& Ascending
Header Faoter: Title, count, and totals
Then by: [none] w
Title, count, and totals -

Itemize every instance

Student Workbook

) Descending
v Blark line

[ Ok ] [ Cancel ] [ Help
Fields:
Mumber "
Hame Heading
hrea % Total
Perimeter
Level Heading orientation:
Horizontal v
Format E|
-
[ Uze default settings
Figld Format...
Units: Percentage - I.F
Founding.
akK ] [ Cancel I [ Help
L
0K ] [ Cancel |

Autodesk
Room Schedule (Level2 - Area)
Mame i Area (Perimeter! % (Total

Bathrootm
Bathroom Bym® 1.0 1.9%
Bathroom J4m® T4 1.0%
Bathroom 28m* 65 0.5%
Bathroom 51m* 87 1.5%
Bathroom: 5.2%
Bedroom
Bedroom Mot Tag Mot Tagg :0.0%
Bedroom 11.7m*i13.5 4%
Bedroom 14.2m*:15.8 4.1%
Bedroom 148m* 175 4 3%
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Exercise 18D: Room Schedule Keys
In this exercise you add room finish keys to the schedule.

To finish your schedule table, you are going to create a schedule key. The idea is to be able to associate to each room a finish for the walls, floor, and ceiling.
Instead of tediously copying and pasting these values to each room, you prepare a new schedule in which all those finishes are listed and then link it to your
room schedule.

Add Room Finish Keys to
Schedule

1 On the File menu, click Open > Browse
to find the file m_Unit 18d — Start.rvt
delivered with the workbook. Open the

file.
2 On the Views design bar, click
Schedule/Quantities. New Schedule
E the Cat list lect Categony: Mame:
* rom the Lategory 1ist, selec Railings A || | Roaorn Style Schedule
Rooms. Pamps m
« Click Schedule Keys. Egg::s {3 Schedule building comporents
« You can change the name of the Site
schedule if you want to. Slab Edges .
) y Specialty Equipment Key name:
e Click OK to open the Schedule Sitairs Fioom Style
Properties dialog box. Structural Columing
3 On the Available Fields list, select: Byaiable fisids: Scheduled fisds in order} The Key Name field is automatically
ace Fr ] Feyhame generated. It is this field that creates the
. Floor Finish. link between the two schedules. So, do
wall Finish Qoouparcy not delete it!
« Ceiling Finish.
Either select each field by clicking the
Add button each time, or you can select
them all by holding CTRL and add them Selec! available fiekds rom:
all at once. Flooms A
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Click OK.

On the options bar, click New.

In principle you should now fill out all the
information you have about all possible
finishes. The first column is
automatically generated as a numeric
column in which the number increments
with every added line. You can change
the numbers, but you cannot duplicate
numbers.

In the project browser, right-click the
room schedule. Click Properties.

Click the Edit button next to Fields.

Under Available Fields, you can now
add the following fields:

« Room Style.
« Floor Finish.
« Wall Finish.
« Ceiling Finish.

Click OK to return to the room schedule.

Student Workbook

Room Style Schedule

Key Mame | Floor Finizsh §

VWall Finish  § Ceiling Finish

Room Style Schedule

Key hatme § Floor Finish Wl Finish § Ceiling Finish

e I:

Room Style Schedule

Key Mame | Floar Finish Wyl Finish Ceiling Finish
1 vinyl s allpaper wehite paint
2 vinyl beige paint white paint
3 carpet wallpaper white paint
4 tile= weallpaper wehite paint
5 oo s allpaper wehite paint
Figlds | Fiter | Sorting/Grouping | Formatting | &ppearance

Ayailable fields:

Add -

Comments
Count
DeEartment
Oeccupancy
Oecupant
Add Parameter...
LCalculated Yalue. ..

Autodesk

The schedule key table is usually empty
when created. Your next task is to fill it
with all the necessary information.

Next, you link this schedule to the room
schedule so that you can use these values
within it.

Scheduled fields [in order):

Murmber

M ame

brea
Perirmeter
Foom Style
Ceiling Finizh
Floor Finigh
YWall Finizh
Lewvel
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8 The principle is simple: you click the
Room Style fields and select the key
corresponding to the finishes in that
room. The Floor Finish, Wall Finish, and
Ceiling Finish columns are automatically
filled.

Student Workbook

Room Schedule

|Number§ Mame i Area Perimeter! Room Style | Floor Finish | Wall Finish Ceiling Finish|
1 Living room 136m* 156 = Rogeate] wwallpaper wehite: paint
2 Bedroom M.7m* 135 &) carpet wallpaper wehite: paint
&) Bedroom 142m* 158 (=) carpet wwallpaper wehite: paint
4 Dining rootm 83m® 113 5 oo weallpaper wehite: paint
5 Biathr oom E7m® 11.0 4 ﬂitiles wwallpaper wehite: paint
B Corriclor 18.0m? (437 none)

7 Laundry 41m* 56

g Living room 377 m? (255 2

g Laundry s0me 93 L

10 I 20m* 62 5

11 Corriclor 30m 68

Autodesk
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Exercise 18E: Color Scheme
In this exercise you create a color fill legend to give a visual indicator to the information held in the room objects.

Add a Color Scheme Legend

1 On the File menu, click Open > Browse.
Find the file m_Unit 18e — Start.rvt delivered
with the workbook. Open the file.

2 In the project browser, activate Level 2 - Choose Color Scheme
Rooms.
& color scheme has not been assigned to the view,
. . The legend will appeat blank. To apply a color scheme to the
° On the Draftlng menu, click Color view, choose a scheme and press Ok,
Scheme Legend.
. Move the cursor and click to place the No color scheme assigned to view Color Scheme: | Color Fil 1 ”
legend next to the floor plan. [<none> —
« Inthe dialog box, click Color Scheme: e Al \ |
Color Fill 1 Loc JH conce
« Click OK.
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3 Revit Architecture automatically fills each
tagged room with the corresponding color. All
rooms with the same area are given the color
defined in the legend. These colors can be
[]aome esme modified at any point, and that change is

[0 «sme-sam populated on the legend, as well as in the

Esnmh?sw entire drawing.
TEmE-50m*°

D Less han 30 m*

Oeome-1zom
|:| 12.0 mE - 43,5 me
. 13.5 me - 45,0 me
[ s me - z.ome
[Jmom-z=on
|:| 25.0 me - 0.0 me

. .0 mE or mome

4 Select the legend. ¥ Allows redimensioning of the width of the
T — P 3 legend. If the legend has more than one
[ tess than 3.0 [T] 120 - 3.5 m column, you can change their widths
[Jaom=-a5m |J13.5m-150m independently.

Dssm-com (150 -200m

[Jeom=-75m | 20.0 m?-25.0 m

# Allows you to redimension the height of the
legend. Should the height you are setting not
[J78m-s0m |[]250m-30.0m be sufficient for the entire legend, Revit

P some-120me | 30.0 2 or more Architecture automatically splits the legend
into various columns.

5 On the options bar, click Edit Color The default color scheme for this project is
Scheme. set to color the rooms by area range.

1
3 | Edit Color 5 cheme... In principle, By Range works the same way

as By Value. To modify the conditions of the
Project ... [ | tEdit Color Scheme color fill, fix a minimum value (default: 20m?)
and click the Split button. The first condition
you get is a double of the start condition. If
you continue to split, the result depends on
which cell was active when you clicked the
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6

Change the Color value to Name.

Click OK in the warning dialog box.

& Split tool. In any case, you can set any

Student Workbook
| Edit Color Scheme
| Sohemet Geduna Dalrdon
o X T G 7 1 Lagersd
o o [ | Ofye  Ofpwen [ EmFane 106w
a = [iosthn | cumon [ vetle [ coks | Aewien | e | e
feel ] [ EERGh s § S
Color Tl 3,00 mé  pantcn | o A
] BEEGH |kl o
_ PANTON |cbd i
r _ PANTON | Sokd
e skt E—
= Boh |Semdia
(rramc L |
Weg  [sodn
B [sokdil
L PANICH | S
MEGH |kt L |
Optwwrns
Displag Cokoi Fil e O Eoregrourd [Clnclade Pcomsiiesan hom nked fles
) Backgound
[ = T .|
Scheme Definition
Title: | Calor Fill 1 Legend
Lolor: Mame |\ﬂ (&) By v:
Area
. Base Finizh i
1] ,_. Ceiling Finizh P——
Lot Department --_—"--—R-G"
Flocr Finish W
= % i le:
? 50 gccupantcy L pan
| Dccupan .
b3 | Prerimeter & “"‘Eg:
' Roam Style o
e -
Revit

&

Colors are not preserved when changing which parameter is colored,
To color by a different parameter, consider making a new color scheme.

Autodesk

number as a value in the cells.

If the color scheme does not automatically fill

in all the values, click OK and then click Edit

Color Scheme again.
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7

If your color scheme looks like the image to
the right, click OK to return to the drawing.

Many options are available for the color

Student Workbook
oo -
Schemes Scheme Delrion
B s X Tem Cokn Fl 1 Lagersd
Camgrny Cokr | N
Vlue 'rubsl Preves In Ui
et U e e [ - e |
| Cofor Fll 1 " -1:- o
i_-. el
o il —
3 vl
& 5] y ]
7 i
] v [—
' o1 D —
10/ vl
ol ] —
|
1 Upsom
| Dhisgly Coon Filn [ — ckede Rocrnestosas o inkesd e
| & Bahground
|
|
\ o [ ceed [ et [ hee

theme. Explore the different types of color
schemes. Using the Properties dialog box,
you can duplicate color themes and store
them in the project as types. Once defined,
you can change them directly from the
options bar Type list.

Defined color schemes can also be assigned
to views through the view’s Element
Properties dialog box.

Autodesk

You can do the following:

Change the colors associated to certain
criteria. Click the Color button and select a
new color.

Change the fill pattern used for the color fill.
Click Fill Pattern and select a new one.

In the Color list, you can set the criteria
according to which of the colors is applied.
By default, it is the name of a room, but you
can change it to Floor Finish if you want.
You find all possible criteria for room
coloring in that list.

Finally, depending on the field you have
chosen under Color, the option By Range
may be displayed. If the chosen value is
numeric (surface, length), By Range is
displayed.

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

Pararmeter Yalue
| Graphics #
Eleed koon Yiew Scale 1100
[Cleedroom Scale Yalue  1: 100

y Display Model Mormal
Detail Lewvel Coarse
Wisibility fiGraphics Overrides [ Edit
Model Graphics Style ‘Wireframe
Advanced Model Graphics [ Edit
Underlay Mone
Underlay Orientation Flan
Crientation Praoject Morth
‘wall Join Display Clean all wall joins
Discipline Architectural
Color Scheme [ Color Fil 1
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9 Load the families for a bed and dresser, and
place them in the lower-right bedroom.

Bedroom

10 In the drawing window, click the Color Fill. [Edit Calor Scheme ]
&)

On the options bar, click Edit Color Scheme. Edit Color Scheme ™
Bathroom |
Bed Room |
Eedroom |
i .
11 Next to Display Color Fill In, toggle between el Geler FD i O Eoemaud [Jlnclude Roc | Display Color Fillin @ B [include Rooms/éve.
Foreground/Background colors. Click Apply - O Bl
each time. () Background
[ QK ] [ Cancel
Click OK to any warnings about changing [ ok | [ Cance : |
view to Wireframe or Hidden mode.
A
Dining Room Bedroom

If you have assigned a material to your floor

| | with a pattern, this setting also affects the

Tlininm RPonm Radrnnm patterns.

303



Revit Architecture

Exercise 18F: Legends

Student Workbook

Autodesk

In this exercise you create a window legend. A legend is a chart of symbols in the project. You can create legends for any Revit Architecture object, including

walls, windows, and furniture.

Create a Legend

1 On the File menu, click Open >
Browse and find the file m_Unit 18f —
Start delivered with the workbook.

Open the file.
2 On the design bar, click Views. Click
Legend.
3 Rename the legend Window Legend.
4 Click the design bar Modeling tab.

=l Elewationz [Bullding Elevation]
East

Marth
A" Walkthrough Souih
= ezt
LBQEI‘Id = Legends
Legend 1
E Schedu|el|'Q|_|an E schedules/Quantities
Mew Legend Yiew
Mame: ‘window Legend
Scale: 1:50 -
Scale value 1:
I i I [ Cancel
Wiew
Modelling
E} Modify l‘"@

This creates and opens a new view. The new
view is created in its own category in the
project browser.

The legend view appears blank with no
views of the building model. Think of a
legend as a piece of paper on which you
place symbols that represent the objects in
the building model.

Notice that none of the tools are available.
There is a special tool you use to add the
objects in symbol mode to the legend.
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5 On the design bar, click Drafting.

Click Legend Component.

6 Use the options bar list to select the
following:

o Family = M_Case Double All
Bar:1200x1350 mm.

« View = Elevation Front.

7 Click in the legend to place the
window.

8 Repeat, adding the window types
shown here.

Student Workbook

w S rnoai
Eﬂﬁ Legend Compaonent

Family: | windows : M_Casze Doubledll Bar : 1200 « 1350mm » |

m % | Wiew: | Elevation : Fror S F

Floor Plan k

E leeation : Front
Elewation : Back

Wwindows : bM_Caze Doubledll Bar : 1200 % 1350mm
Windows : M_Cazement with Yent 31 1800 = 1200rmm
Windows : M_Fixed? : B00 = B00rmm

Windows : M_Tranzom : 1830 & 0457 mm

Autodesk

The window symbol is shown in the legend.
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9 Change the scale of the legend to
1:20.

10 On the Basics design bar, use the
Dimension tool to dimension the
windows.

11 On the Basics design bar, use the Text

tool to add notes to the legend.

1350

oy
I

Student Workbook

Custom, .,

1
1
1
1
1
1
1
1
1
1
1

4

15
(10
120
150 %
100
200
1 500
11000
1 2000
1 5000

tizn O @ @

1200 L

TYPE A: Casement window

Tr

Provide automatic roll up screen on interior

2

iple Glazing with low e solar coating J

Autodesk

Because this is a window type, the window
legend is a convenient location to place
common information about this window that
occurs in multiple locations in the project.
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12 You can place a legend on any sheet
by dragging from the project browser.
13 Save and close the project.
Exercise 18G: Material Takeoffs
A material takeoff is just a specialized form of a schedule. This exercise leads you through creating a material takeoff view for the walls.
The exercise uses the same data set as the previous exercise but does not build on the information created in that exercise.
Create a Material Takeoff List
1 On the File menu, click Open > Browse.  # tets fas e fe: sner i New Material Takeoff
Find the file m_Unit 18g — start st Vew N caing . *E@a® Cotegany e
delivered with the workbook. Open the o , S sok 5= Tim 7] Flos [n]] [l Misteral Takecit
f||e (e Propertios, Fumltule Sust
" — Funiue Systam: Phose
orient .| Defaul 30 View Ir;:ghtliﬁng FixItL::res_ . | Mew Corstruction [v]
1 1 1 - echanical LIprmEn|
On the VIeW menu, CIICk NeW > Materlal Wisibility/Graphics. .. [ Drafting Yiew. .. N Plurnbing Fixtu?esp
Takeoff. ::‘Edn::r;gwmdeﬂso\ate : area Flan... Ei?eufs
;nh\de invigw » gf:‘ga‘ty Equipment A
. . . Legend... 5 1 Cal T
In the New Material Takeoff dialog box: Vo elte e Stwctura Counrs
- Stuctural Framing
. Seheduls/Quantities. ., L ;wﬂgows
o Under Category, click Walls. Mterisl Take. . D
. Wireframe WF Wiew List... D [[] Show categaries from all disciplines
. Click OK. ® Hidden Line HL Drawinlg L;St--‘ LR; oK J [ Cancel ] [ Help
Shadin flote Block. ..
Shad\nz with Edges D Keyrote Legend... -I

2 On the Field tab, add the fields shown in Scheduled fields [in order]

the illustration at right. ] Family and Type
b aterial: M ame

Click the Filter tab. F 1 aterial Area

3 Leave Filter By set to None.

¥ Material Takeoff Pro perties

Click the Sorting/Grouping tab. Fields | Filter |Snrtingx'l3ru:uuping Formatting || Appearance

‘ Fiterby: | [ v |
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4 On the Sorting/Grouping tab: [ Material Takeoff Properties

Fiskds | Fiter | Sorting/Grouping | Fomalting | Appearanca

« Set Sort By to Material Name.

« Select the Footer check box, and Zod by M Rbriah e ¥| @ Asgending Opese
set to Title, Count, and Totals. Clheader [ Eooter Title, count. and totals w| [
o Select Blank Line for this sort Theei by Thorl | L
criterion.
e Clear the Itemize Every Instance
check box.
5 On the Formatting tab: | Material Takeoff Properties

Fields | Filter | Soting/Grouping | Fomatting | Appearance

« Select Material: Area.

Fields:
Farily and T ;
« Select the Calculate Totals check Fartly and Tpe T
box. Material: Area M aterial Area

Field Formatting: Figld Farmat...

Calculate tok[a%s

[ Hidden field

6 Click OK. | _ el Material Takeoff ] The materials schedule is now part of the
| Fanmily and Type i Material: Mame Material: Srea | . .
project. On your own, add the cost field and
|E?Séca:\i‘:f:_E':it"e;;ii:t;ai;iﬁkao;ﬂ?:!; ?tud {air Barrier - Alr Infitration Barrier 1:1 :: | add a Calculated parameter that mu|t|p|IeS
the area field times the cost field.
[ ‘Defautt Wall 157 m? |
Defaul wiall: 11 157 m?
Finishes - Interior - Plasterboard 376 me |
Finishes - Interior - Plasterboard: 23 376 m?
iMazonry - Brick 185 m? ]

Mazonry - Brick: 9 185 m?
[ iMasonry - Stone 30 m? ]
Mzsonry - Stone: 5 30 m?
[ Metal - Stud Layer 278 m? |
Metal - Stud Layer: 23 275 m?

308



Unit 19
Theory: Time
Revit Architecture: Phasing

This unit explains how the time parameter is managed in Revit Architecture.

1 Open file m_Unit 19 — Start.rvt. oaee I
=1
Huing R i
0
uw
el JTTTITTT
LT |
woris Tt )
[ ™
Ceh
o
2 In the project browser, right-click Floor il ‘H
Plan Level 2. Click Duplicate. | s
Close
) Find Referring Yizws Rename View
Rename the new view
Level 2 Demolition. 5 o\ MOEEES Name: |Level 2 Demoliiars

Duplicate with Detailing
Delete
Rename [

= Elew

Properties...

3 In the Level 2 Demolition plan, open the Instance Parameters - Contol sslected or to-be-created instance To open View Properties you can right-
view properties and change: click the view in the project browser and
Parameter | Yalue . . . .
- then click Properties, or right-click
« Phase Filter = Show All. Graphics anywhere in the view and click View
. Identity Data Properties.
o Phase = New Construction. E P
xtents
Phasing
Phase Filber = <how al
Phase . [Mew Canstruckion




Revit Architecture

4 Click OK to return to the drawing
window.
5 Click one of the walls in the plan. Open

its properties.

Verify that the wall's Phase Created is
set to Existing and Phase Demolished
is set to None.

Demolish Walls and Doors

6 On the toolbar, click Demolish. Click
the walls in the middle of the building
(see image).

Also click the wall dividing the bathroom

area on the bottom left (see image).

Student Workbook

Phase Created
Phase Demolished

[

L el

S

e e

Autodesk

Note how the appearance of the existing
components changes when the phase of
the view is changed.

The first thing you should notice is that
views have a parameter called phase.

Depending on the value of this parameter,
all components created (or demolished) in
this view have their created phase set as
the one the view belongs to. In this case,
the walls and doors you demolish were
created in the Existing phase and are
demolished in the New Construction
phase.

For every object in the building model
there is also a phasing property. For each
object Revit Architecture tracks the phase
created and the phase demolished. As
noted earlier, the phase created is read
from the phase property of the view in
which it is created.

When you demolish a component, its
display changes according to the phase
filter assigned to the view.

Phase filters are found in the view
properties.

The override for the display of the
components is defined in the phase
settings: Settings > Phases > Graphic
Overrides tab.
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7 Add new walls and doors as shown in
image. You don't need to be exact
about positioning the components, but
you should design a plan that makes
sense.

8 In the project browser, duplicate the
Level 2 Demolitions plan view. Rename
it to Level 2 — Complete.

9 Open the view properties and change
the Phase Filter parameter to Show
Complete.

Click OK to exit the dialog box.

Student Workbook

P TSN TRE TR P e

Fhase Filker {5how Complete

Phase Mew Construckion

Autodesk

As you add the walls, verify that the height is

set to Level 3.
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10

11

12

13

On the Room and Area design bar,
click Room and create (and rename)
the rooms as shown in the image.

For the corridor and the top WC to the
left of the kitchen:

e Select the tag.
o On the options bar, select Leader.

o Click the drag symbol under the tag
number.

« Drag tag to the desired position.

Create Schedules for the Phases

In the project browser, under
Schedules/Quantities, right-click the
Schedule table: Room Schedule —
Existing. Click Duplicate.

Rename it Room Schedule — New
Construction.

In the project browser, right-click the
new schedule. Click Properties.

Change the Phase parameter to New
Construction.

Click OK.

Student Workbook
Bedroom wC
Bed
eeoon
B
13 m? 8m?
Livlng Room 16 m?

B 48 me NQ |

| DNW;EEEEE;
Corridor 1]

|

7m: URTTTTNT]

HH\%\HI
wcC
29

Kitchen
o
1 . 18 me i

9 m?

- o

Rename VWiew

Mame: |Foom Scheduls - Mew Construction]

]9 l [ Cancel I

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

Parameter | ‘alue |
Identity Data ¥
Phasing &
Phase [Mew Construction ]
Other =

Autodesk

The schedule filters to the rooms created in
the new construction.
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14

15

16

In the project browser duplicate the 3D
view: 3D Cutout — Existing. Rename
the new view 3D Cutout —
Demolitions.

Open the new 3D View properties and
change the Phase to New
Construction.

Click OK.

Duplicate this 3D view, and name the
new view: 3D Cutout — Complete.

Open the new view’s properties.

Change the Phase Filter to Show
Complete.

Click OK.

Open the Sheet view: A100 -
Commercial — Residential.

Drag the view: Level 2 Demolition on
the sheet and position it in the middle,
as shown in image.

Student Workbook

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

Title on Sheet

Parameter Walue
Graphics
Identity Data
Wiew Mamne 30 Cukout - Demalitions

Default View Template Mone

Extents

Camera

Phasing

Phase Filker Show Al

Phase Mew Canstruction
Phasing
Phase Filker S Comélete
Phase e Canstruckion

Autodesk

This sheet already has the original views
placed on the sheet:

« 3D Existing Cropped.
« Existing Room Schedule.
« Level 2 (Floor Plan).
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17 Drag onto the sheet the following views: The sheet is complete

Autadesk Revit

o Level 2 - Complete.
o 3D Cutout — Demolitions.
« 3D Cutout — Complete.

« Room Schedule — New
Construction.

Position them as shown in image.

Make sure that all the plans are set to
1:100 scale and the 3D models are set
to 1:200 scale.

Save your file if you want to keep it for reference. This data set looks like the data set for Unit 20. However the file m_Unit 20 — Start .rvt has added Design
Options in place that are used in the exercise steps.
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Unit 20

Theory: Variation
Revit Architecture: Options

This unit guides you through the powerful Design Options feature. You start using a file that already contains a couple of design options.

Review Design Options

Open file m_Unit 20 — Start. This file
contains an option set with two different

Note how tiling windows lets you visualize
both, or more, options in different views.

design options. E'(l ] =

3 Both views represent the second floor of the
Open Floor Plan views: e EI building. All components are held in the
Op 1-Level 2 building model. However, the interior walls of
and * the floor, along with the stair and east wall,
Op 2-—Level 2 are held in Design Options.

Tile windows to display both options.

In Plan: Level 2 — Option 1, try to click the

When the project contains Design Options, the

door of Offices 26 (middle top). S — S — options bar displays a check box to allow
. selection of components that are part of the
Offices option set:

View the Options

Exclude Options

This is just a check to keep you from
inadvertently changing objects that are in a
Design Option.

where you want to try different design

Right-click the toolbar. Verify that the Design — "~ Edit Dot v E“?W i In this file you have only one option set, but
Options toolbar is selected. = o g =anplen v Edt { you can have as many as you want. Normally,
v IC'D'ZS { an option set is a specific part of a building
Worksets

v Design Options

v Pext Labels

alternatives. An option set can contain as
many options as you want.
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4 Click the Design Options tool to open the —

Design Options dialog box. = 5 B O
5 Select Option Set 1 — Standard (Primary). The Now Editing window displays the active,
- _ edited option.
Click Edit Selected. Rl e
Main Model 1H EditSelected |

Do not close the Design Options dialog box

= OplioaSel I%
yet.
EAE

Option Set

When you edit an option, all components With two options as in this case, you have three
that are not part of the option are dimmed. sets of objects:

Those in the main model.

Those in sets unique to each of the options.
When you are editing an option, you can see
and refer to objects in the main model, but by
default you cannot edit them.

6 In Design Options dialog box: The options bar displays a check box that allows
selection of components that belong to the main

model (not to an option set).
.fl'-.ctive Option Only

o Click Finish Editing.
o Click Curtain Wall.
o Click Edit Selected.

Click Close.

7 Click Edit Option to end editing of the - - — You return to standard Edit mode with neither
curtain wall option. = T Edit Option | option open.
Copy Elements Between Options You can copy and paste elements from one Design

Option to another.
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8 Click Edit Option, and on the list, select
Options Set 1: Standard (Primary).

9 While editing the Standard Option, select the
stairway on the east end of the building.

On the Edit menu, click Copy to Clipboard.

10 On the Design Options toolbar, click Edit
Option to finish editing the option.

11 Click Edit Option again. From the list select
Option Set 1: Curtain Wall.

12 On the Edit menu, click Paste Aligned >
Current View.

Student Workbook

i= |* Z EditOption
| Pick to Edit
Option Set 1 : Curtain Wall

Option Set 1 : Standard (primary)

Option Set 1
Edit Wiew Modeling Drafting Site Tools
Undo Start Editing Cption Chrl+2
Cut Chrl4x
Delete Dl
Copy to Clipboard ChrlH+-C
Paste From Clipboard % Chrl+y
= i [Z Edit Option
= "+Z Edit Option I

Pick ko Edit

Option Set 1 Standard (primary)

Option Set 1 1 Cutain wall

Option Sef 1

B View Modeling Drafting Site Tools Settings Window

Undo Paste Aligned Cri+Z | QA ES Q@
Se Spit == Tiim
Cut Clrl+X
e Edit
Delete Del I:
Copy to Clipboard
Paste from Clipboard

Paste Aligned

v Modify MD

Autodesk

This shortcut bypasses the Design Options
dialog box.

This tool is cyclical. If you click it again, you
exit Edit mode (don’t do this yet).

Copy to Clipboard and Paste Aligned (Same
Place) constitute an easy way to replicate a
situation among different options.

You can also duplicate an option within an
option set by selecting it in the Design
Options dialog box and clicking Duplicate.

The Design Options toolbar allows for quick
selection of the available Design Options.

sy Room

The stair now is part of this option.
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13 In the Level 2 Option 2 window, select the = When editing stairs, you enter Sketch mode.
stair.
On the options bar, click Edit. = - _
| i | | a Edit
14 Delete the boundary on the right edge of the
15 Click the boundary tool on the design bar. [ Boundarﬁ%
. AL R |
On the options bar: P Riser — J
~ v EIE ML |
o Click Draw. A o

e Set the template to the Arc tool. |
« Redraw the landing boundary with the |
arc by clicking the endpoint of the lines
on either side of the staircase until you
see the desired arc.

o Click Finish Sketch.

16 Add walls and doors to complete the design,
as shown in image.
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On the Basics design bar, click Room.
Click in all the empty rooms in the option.

After placing the tags, rename the rooms as
shown in image.

Make sure you are still editing the option

before adding the rooms if you want the
rooms to be part of the option.

On the Design Option toolbar, click Edit
Option to finish editing the option.

== i% ['Z Edit Option

Assign an Option to a View

Open 3D View 1.

In the project browser, right-click the 3D view
1. Click Duplicate View > Duplicate.

Rename Copy of 3D View 1
3D View - Option 2.

Student Workbook

You have been working in two views that are both views
of the second level.

Autodesk

The two plan options are now complete.

The only difference between these is a setting in
the view properties assigning one option or the
other.

By default, a view shows the option marked
primary, in this case the standard option.
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Open the View Properties dialog box by
right-clicking the view in the project browser.
Click Properties.

On the Visibility/Graphics Overrides line,
click the Edit button.

On the Design Options tab, select Curtain
Wall from the list under the Design Options
column.

Click OK to close each dialog box and see
the changes.

Assign an Option to a Schedule

Create a duplicate schedule for the option:

« Inthe project browser, go to the
Schedules/Quantities category and right-
click Room Schedule — Standard
Option > Duplicate View > Duplicate.

« Rename the new schedule view Room
Schedule - Curtain Wall Option.

Student Workbook

Parameter | Yalue

Graphics
Diekail Lewel Medium

Wisibility Graphics Cverrides Edit
Shading w) Edges >

Model Graphics Style

jories | Filkers | Design Options

Design Cpkion

=-E Schedules/Quantities
Door Schedule - Curtain wall option
Door Scheduls - Standard

Room Schedule - Curtain wall option

Room Schedule - Standard option

Autodesk

When there are Design Options in the project
file, Revit Architecture adds a new tab in the
visibility settings of the views.

You can display any option in any desired view:
plans, elevations, sections, and so forth.

The list displays the available options for the
option set.

When the value is set to Automatic, the view
displays the primary option but switches to show
the one you are modifying when in Edit mode.

Schedules are views as plans and sections.
They can display the desired design option to
evaluate the different quantities or costs
according to the option displayed.
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Assign the option to the new schedule view:

« Right-click the Room Schedule — Curtain
Wall Option again. Click Properties.

o Click the Visibility/Graphics Overrides
Edit button.

e From the list under the Design Options
column, select Curtain Wall.

» Click OK.

Place Views of the Options on a Sheet

In the project browser, double-click the sheet
A101 — Options Compared.

In the project browser, drag Floor Plan: Op
2 Level 2 onto the sheet as shown in the
image.

Place the following views on the sheet, as
shown in image:

o 3D view Option 2.
o Door Schedule Curtain Wall Option.
o Room Schedule — Curtain Wall Option.

Student Workbook

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

Parameter | Walue
Graphics
Wisibility iGraphics Owerrides [ Edit. .. rl:
Identity Data

Although access to this parameter is a bit different for the
schedule than for the 3D view, the theory is the same. A
schedule is just a text view of the building model.

| Room Schedule - Curtsin Wall Cption | Room Schedule - Standard option |
| Court Hame Area | Cami Hame H Ao
[ Eriry : 851 | Corridor 327 m]
1 Er 927 e
[i Hal : 701 m] |7 Hallway 501 ]
1 Totm | B
[ Mezting Room 3277 e 1 Meeting Room 29,85 m* |
1 27T | 29.85
[z Office e a7 m] Iy Oifices £3.87 m |
2 Ea E3.67 m°
[r Offices : 18.02 ] |7 Services 457 me|
1 fe0zm |5 TS
[ Fioam 610m] | 4 ; 316m]
1 10m | ai6m
E Services 457 m?] 124.73 ¢
) G57 e
[1 g f 9.16 m?|
1 ai6m

123.00 m#

I, 1
I, 1

Autodesk

Design Options

Design Option Set |
Option Set 1

You now have two different room schedules. The
rooms unique to each option are listed along with
those that are common to both options such as
the meeting room, WC, and Service.

You have to turn on the crop region of the 3D
view Option 2 and adjust the boundaries of the
crop region to fit on the sheet.
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Optional Exercise: Change Primary When you've made a decision about the option and are  This deletes any items you have in the

Option and Accept Primary ready to continue with the project without design options, nonprimary option and deletes any views set to
you set the Design Option you want to keep as the the nonprimary option.
primary design option and then accept it.

Because the following steps delete the
nonprimary elements and views, save your
project now if you want to keep your
progress to this point.

28 Open Floor Plan Level 2 — Main Model.
29 On the Design Options toolbar, click Design —

Options. e = B
30 Select the Curtain Wall option. Option A warning may appear when accepting the
Now E diting: primary option, depending on how walls are
Click Make Primary. . [ Mew ] joined.
b zin M odel -
l take Primary %\J You can normally ignore these warnings and
=1 Option Set 1 proceed with the next step.
- Standard (primary] [ Rename ]
E [ Duplicate ]

Click Accept Primary. e (28T Edit
Main Madel

Cutair wall [primary] Option Set

[ New ]

[ Bename ]

L Accept Primary... ] l

[ Delete... ]
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32 Click Yes when the dialog box opens.

Because you are finished with the options
process, accepting the primary option deletes all
the elements that are stored in Option Set 1:
Standard option.

! } Are you sUre you want to delete all elements of secondary Options of this Option Set and remove the Option Set?
.

33 Click Delete in the dialog box. Detie Dedicated Optin Vicws Becaus_e you are_deletlng aI_I the obj(_acts that are

shown in these views, deleting the views makes

The following wiews are azsociated with an option that iz sense.

being deleted. Presz Delete to delete all checked views or

Press Cancel. The other views, such as 3D View 1, as well as
the schedules, are set to display, which

Views - Floot Plan Op 1 - Level 2 automatically displays the primary option. These
views are not deleted when you accept the

primary option.

34 The Design Options dialog box is now After you click the Accept Primary button, all
empty. - } options disappear and the components in the
i Edl primary option become part of the main model.

Main Model

Note that the sheet now displays the same
information twice and the views display the
Option Set same model.
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