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Mass Elements

Lesson 2
Mass Elements

Mass Elements are used to give you a conceptual idea of the space and shape of a
building without having to take the time to put in a lot of detail. It allows you to create
alternative designs quickly and easily and get approval before you put in a lot of effort.

Massing Tools

W Creates a solid shape.
]n—PI;:E
Mass
& show Mass Controls the visibility of mass objects.
[ Place Mass Inserts a mass group into the active project.

@ @@ = Model by Face:

ot Converts a face into a Roof, Curtain Wall System, Wall, or Floor.
urtain  Roof Wall | Floar
Systern

Maodel by Face

When creating a conceptual mass to be used in a project, follow these steps:

Create a sketch of the desired shape(s).

Create levels to control the height of the shapes.

Create reference planes to control the width and depth of the shapes.
Draw a sketch of the profile of the shape.

Use the Massing tools to create the shape.

M

Masses can be used to create a component that will be used in a project - such as a
column, casework, or lighting fixture - or they can be used to create a conceptual
building.
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Exercise 2-1

Shapes
Drawing Name: shapes.rfa
Estimated Time: 5 minutes

This exercise reinforces the following skills:

o Creating the basic shapes using massing tools
o Create an extrude
o Modify the Extrude height
o Create a revolve
a Create a sweep
o Create a blend
o Modify a blend
1. | PR | There are several
| R I sketches in the
i T file.
I ST - b
B - —_ S UREESE
R - : L Each set of
o L/ < S R sketches will be
= L SRR = used to create a
- ' - = - specific t f
- S G . p ype o
i Sl LT e mass form.
2 CAT - The most basic mass form is an Extrude. This
- - mass form requires a single closed polygonal
- ™ sketch.
The sketch should have no gaps or self-
intersecting lines.
T Select the rectangle so it highlights.
3. L] . _ " When the sketch is selected, you will see grips
. activated at the vertices.
~
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1

"ILES

Create
Farrn

i ‘

Divide
Path

e
= 6 Zolid Form

Select Create Form—Solid Form to create the extrude.

A preview of the extrude is displayed.

. You can use the triad on the top of the
~~  extrude to extend the shape in any of the
three directions.

There are two dimensions:

The bottom dimension controls the height
of the extrude.

The top dimension controls the distance
from top face of the extrude and the next
level.

You can see how the
dimensions are
indicating the relative
distances between the
top face and the upper
level, the bottom face,
and another sketch.

....... Change the 30'-0" dimension to 45'-0".
To change the dimension, left click on the
30" 0" dimension text.

- — — Press Enter.
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11.

Note how the other
relative dimensions
update.

Left Click to exit
defining the mass.

If you press Enter, you
will create a second
mass.

Select the Front/North face of the
block.

This activates the triad and also
displays the temporary dimensions.

You will see two temporary
dimensions. One dimension
indicates the distance of the face to
the opposite face (the length of the
block). One dimension indicates the
distance of the face to the closest
work plane.

Change the 88’ 0” dimension to 90'-0".

Left click in the window to release the
selection and complete the change.

If you press Enter, you will create a
second mass.
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12.

14.

15.

Use the View Cube to re-orient
the view so you can clearly see
the next sketch.

This sketch will be used to
create a Revolve.

A Revolve requires a closed
polygonal shape PLUS a
reference line which can be
used as the axis of revolution.

Hold down the CONTROL key and select the Axis Line
(this is a reference line) and the sketch.

Note that a reference line automatically defines four
reference planes. These reference planes can used to place
sketches.

. Select Create Form—Solid Form.

Filter

fat

Selecti

— = )
Void For' Solid Form
Creates a formm

A Revolve will be created.

Our next mass form will be a SWEEP.

A sweep requires two sketches. One sketch must be a closed polygonal shape. This
sketch is called the profile. The second sketch can be open or closed and is called
the path. The profile travels along the path to create the sweep.

2-5



Revit Basics

16. -~ Hold down the CONTROL key and select the
small circle and the sketch that looks like a
question mark.

The two sketches will highlight.

17. ) Select Create Form—Solid Form.

Creates a formr

18.

~ The sweep will be created.

The most common error when creating a sweep is to make the profile too big for the
path. If the profile self-intersects as it travels along the path, you will get an error
message. Try making the profile smaller to create a successful sweep.

19. — Our final shape will be a BLEND or LOFT.
A blend is created using two or more open
or closed sketches. Each sketch must be
placed on a different reference plane or
level.

Hold down the CONTROL key and select
the three arcs.

20. Select Create Form—Solid Form.

é Void Forl Solid Form

Creates a formr
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21. A blend shape is created.

Close without saving.

Challenge Task:

Can you create the four basic shapes from scratch?

EHG-A-7 2-F @A G- =L

(}}'_‘:I E Creates a Revit file.

D et b [m Project

Creates a Revit project file,

E Open 3 |:| Family
Creates a set of custom components to

use in projects,

E SR Conceptual Mass
@ Opens a template for creating a

conceptual massing model.
7

Create an extrude, revolve, sweep and blend using New—Conceptual Mass from the
Applications menu.

Steps to make an Extrude:

1
2.
3.
4
5

Set your active plane using the Set Work Plane tool.

Create a single polygonal sketch — no gaps or self-intersecting lines.
Select the sketch.

Create Form—Solid Form.

Green Check to finish the mass.

Steps to make a Revolve:

1.

2.
3.
4

Set your active plane using the Set Work Plane tool.

Switch to a 3D view.

Draw a reference line to be used as the axis of revolution.

Pick one the planes defined by the reference line as the active plane to place your
sketch.

Create a single polygonal sketch — no gaps, overlapping or self-intersecting lines — for
the revolve shape.

2-7



Revit Basics

7.
8.

Hold down the CONTROL key and select BOTH the sketch and reference line. If the
reference line is not selected, you will get an extrude.

Create Form—Solid Form.

Green Check to finish the mass.

Steps to make a Sweep:

I.

5.

6.
7.

Activate Level 1 floor plan view. You need to select one reference plane for the
profile and one reference plane for the path. The reference planes must be
perpendicular to each other. Set Level 1 for the path’s reference plane.

Draw a path on Level 1. The path can be a closed or open sketch.

Create a reference plane to use for the profile. Draw a reference plane on Level 1 —
name it profile plane. Make this the active plane for the profile sketch.

Switch to a 3D view. Create a single polygonal sketch — no gaps, overlapping or self-
intersecting lines. The profile sketch should be close to the path or intersect it so it
can follow the path easily. If it is too far away from the path, it will not sweep
properly or you will get an error.

Hold down the CONTROL key and select BOTH the path and the profile. If only one
object is selected, you will get an extrude.

Create Form—Solid Form.

Green Check to finish the mass.

Steps to make a Blend:

1.

Blends require two or more sketches. Each sketch should be on a parallel reference
plane. You can add levels or reference planes for each sketch. If you want your
blend to be vertical, use levels. If you want your blend to be horizontal, use reference
planes.

a. To add levels, switch to an elevation view and select the Level tool.

b. To add reference planes, switch to a floor plan view and select the Reference

Plane tool. Name the reference planes to make them easy to select.

Set the active reference plane using the Option Bar or the Set Reference Plane tool.
Create a single polygonal sketch — no gaps, overlapping or self-intersecting lines.
Select at least one more reference plane to create a second sketch. Make this the
active plane.
Create a single polygonal sketch — no gaps, overlapping or self-intersecting lines.
Hold down the CONTROL key and select all the sketches created. If only one object
is selected, you will get an extrude.
Create Form—Solid Form.
Green Check to finish the mass.
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Exercise 2-2
Create a Conceptual Model

Drawing Name: default.rte [metric default.rte]
Estimated Time: 5 minutes

This exercise reinforces the following skills:
o Switching Elevation Views
o Setting Project Units
0 AddaLevel

This tutorial uses metric or Imperial units. Metric units will be designated in brackets.

Revit uses a level to define another floor or story in a building.

1. | EHG-Q @ = -2 0A -0 Goto New—Project.
&

Creates a Revit file.

D Mewy b [m Project

Creates a Revit project file,

2. Template file Under the Template file: select
[Architectural Template - Browse. ., Browse.
3. T om (e = )| Prorambata
“u E"'{;ﬁa Mﬁ 2014
Bk ;
RAC 2014 Templales
Templates
[ B USimpeid | .
S Locate the Metric Templates folder under
Locate the Imperial Templates folder ProgramData/Autodesk/RAC 2014.
under ProgramData/Autodesk/RAC
2014.
4, Mame Notice the types of templates available in each of these

E; Construction-Defaulthdetric folders.
E; Construction-Defaultll5-Canada

E; Defaulthdetric
E; Defaultls-Canada

5. Terplate il Select the default.rte [DefaultMetric.rte]
[deFauIt.rte v] [ Erawse. .. l template.

Brackets indicate metric can be selected
Press OK. as an alternative.

If you accidentally picked Metric when you wanted Imperial or vice versa, you can
change the units at any time. Revit will automatically switch any dimensions over to the
active units.
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To change Project Units, go to the Manage Ribbon.

._ Select Settings—Project Units.

—

Project
Units
Lisciphine: Do d .
l ! Left click the Length button,
Unit: F t & . .
P T then select the desired units
Area 1735 SF _ from the drop-down list.
ol (i
A::lr:e === Format _ﬂ I&
Slope terrere Use project setkings
Currency
fass Density [ ]| units: [Centimeters ']
Rounding:
:

6. - Elevations (Building Elevation) Double click East under Elevations.

East
gfu':: This activates the East view orientation.
West
7. W Architecture || Select the Architecture ribbon.
8. . Select the Level tool under Datum. (This adds a floor elevation.)
ofF Grid
Daturn
T T st the levatonine. o oo
S — S
10. Make Plan View | Plan View Types... Offset: 0' 0"

In the Options bar located on the lower left of the screen, enable Make Plan View.

This should be enabled if you want Revit to automatically create a floor plan view of
this level. If you forget to check this box, you can create the floor plan view later
using the View Ribbon.

ips Double click on the blue elevation symbol to automatically switch to the
ricks floor plan view for that elevation.
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11. 3D Pick to place the end point to position the level indicator
above the other indicators.

Level 2
T _1DT$

12. Basically, you place a new level by picking two points at the desired height.
Right click and select Cancel twice to exit the Level command.

Revit is always looking for references even among annotations, you will notice that
your level tags snap and lock together so when you move one to the right or left, all
those in line with it will follow.

The jogged line allows the user to create a jog if desired.

If you need to adjust the position of the tag, just click on the line, 3 blue grips will
appear. These can be clicked and dragged as needed. You can also right click on a
level tag and select ‘Hide annotation in view’ and the tag and level line will
disappear in that view only.

Hide Annotation in View is only enabled if an object is selected first.

13. Save the file as a project as ex2-1.rvt.
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Exercise 2-3

Adding an In-Place Mass

Drawing Name: ex2-l.rvt
Estimated Time: 10 minutes

This exercise reinforces the following skills:

o Switching Elevation Views

o Add Mass
1. pizg] Open or continue working in the file ex2-1.rvz.
2. [0 views@n Activate the Level 1 view.
=-- Floor Plans
Level 1
Level 2
Level 3
Site
3. PN Wessmgase= | Select the Site & Massing ribbon.
4. ﬁ Select the In-Place Mass tool.
In-Place
hdazs
Revit uses three different family categories. System families are families which are
defined inside the project, such as floors, walls, and ceilings. Model families are
external files which can be loaded into the project, such as doors, windows, and
furniture. The third family category is in-place masses, which are families created
on-the-fly.
5. [ Massing - Show Mass Enabled €38 Masses, by default, are invisible.

However, in order to create and edit

masses you need to see what you are
doing. Revit brings up a dialog to let

To temporarily show or hide masses, select the Massing & Site :

ribbon tab and then click the Show Mass button on the Massing you know that the software is

Revit has enabled the Show Mass mode, so the
newly created mass will be visible.

panel. switching the visibility of masses to
Masses will not print or export unless you make the Mass ON; SO you can work.
category permanently visible in the View Visibility/Graphics

J| delos Press Close.

[T Do not show me this message again

If you don’t want to bugged by this dialog, enable the Don’t show me this message
again option.
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10.

11.

12.

(@3 Name Enter Mass 1 in the Name field.

Hame: Mass 1 Press OK.
(0] 4

Next, we create the boundary sketch to define our mass. This is the footprint for the
conceptual building.

Create 5‘“ Ve Wenege TR Select the Line tool located under the Draw
:Ié It Model j:i &GO

| ] l:"_l Ev‘-, Reference ‘-"' n/’:’ F l!‘r"- ;\;P _ panel.
E% gplane A :){[gs .
r | Properies Draw
Chain Offset: 0' 0" ElRadius: | 1' 0"

Enable Chain in the Options bar located on the bottom of the screen.
This allows you to draw lines without always having to pick the start point.
If you hold down the SHIFT key while you draw, this puts you in orthogonal mode.

Create the shape shown.
The left figure shows the units in Imperial units (feet and inches).
The right figure shows the units in millimeters.

150"- 0" ‘ 45720
2-6" 12'-6" ©

o] ] o

ol | 3 L |

:_\ <] N

(=} =} <

! 2! <

3 ] 2 )

=C.> “ )

9*’ 3 ]
125'- 0" 3810 38100 3810

You can draw using listening dimensions or enter the dimension values as you draw.

Exit out of drawing mode by right click and select Cancel twice, selecting ESC on
the keyboard or by selecting the Modify button on the ribbon.

Switch to a 3D view.

——
i - Activate the View ribbon and select 3D View.

You can also switch to a 3D view from the Quick Access toolbar by
selecting the house icon.

)| 55 o P
t |6 Default 3D View

Window around the entire sketch so it is highlighted.
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13.
o | B

Form Subcate...

Create
Form

@ Solid Form

1 Es

15. w %

Finish Cancel
kdass  bdass

In-Place Editar

Select Form—Create Form—Solid Form.

You must select the sketch to create the form.

If the sketch has any gaps, overlapping lines, or self-intersecting
lines, you will get an error. Exit the command and inspect the
sketch to make sure it is a cleanly closed polygon.

An extrusion distance is displayed.
This can be edited, if desired.

Select the green check box to Finish Mass.

The Mass is created.

A

'\»

S

<~‘

16. Save the file as ex2-2.rvt.

available in the current sketch. You can use Pick to copy entities into

i Object tracking will only work if the sketch objects are active and
ricks

the current sketch.
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Exercise 2-4

Modifying Mass Elements

Drawing Name: ex2-2.rvt
Estimated Time: 30 minutes

This exercise reinforces the following skills:

000D 0o

Show Mass
Align
Modify Mass
Mirror
Create Form
Save View

A short video of this exercise is available on my website to help users with this exercise.
Access at www.mossdesigns.com/documents/ex2-3-revit.avi.

1.
2.

Open ex2-2.rvt.

g} If you don’t see the mass, Show Mass on the Massing & Site ribbon
[¥]

to turn mass visibility ON.
Shiow hdass
Form and Floors

Some students may experience this issue if they close the file and then re-open it for
a later class.
= Hevations (Building Elevation) - Activate the East Elevation.

Naorth
South
West

We see that top of the building does not align with Level 3.

To adjust the horizontal position of the level lines, simply select the line and use the
grip to extend or shorten it.
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5.

6.

10.

1.

12.

B Ve B Select the Modify Ribbon.

]
=

Select the Align tool.

When using Align, the first element selected acts as the source, the second element
selected shifts position to align with the first element.

Select the top level line (Level 3)
\ / then select the top of the extrusion.

"/ Right click and select Cancel twice
to exit the Align command.

The top of the extrusion now aligns to Level 3.

Luas)
—_— - L

The lock would constrain or lock
the top of the extrusion to the

I I wa o, level. If the level elevation
changes, then the extrusion will
o Lot automatically update.

=10, Views (all) Activate Level 2 under Floor Plans.

|- Floor Plans

Site

ﬁ Select In-Place Mass from the Massing & Site ribbon.

In-Place
Mass
81 Name Name the new mass Tower.
Mome: | Tower] Press OK.
Create | Insert  Wiew  Manage  Madify =) You can use object tracking to locate the
Q_\ IUMedel /95 (5 (@ - intersection between the two corners.
L1} T | - g
ing Reference & /7, -If—\' iy

y| | (=] 0 To activate object tracking, enable the Pick
5= 17 Plane e B A = ) g,
& 7 :1] Lines tool located under Draw. Then

select the two lines you want to align with.

* | Properties Dz
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13, X%---- Select the two lines indicated to be used for object
| / tracking to locate the center of the circle.

14, Creste  Insert  View Manage Modify &) Select the Circle tool under Draw.
Q% I, Model /: = & -@A

w10 PN, Reference 7 /L Ay
¥
.IIZEB Grane w® D e
* | Properties Dra
15. Placement Plane: Level : Level 2 - [[] Make surface from closed loops Chain Offset: 0' 0" [[]Radius: | 1' 0"

Uncheck Make surface from closed loops on the Options bar. Enable Chain.

16. > When you see the large X and the tooltip says Intersection, you
will have located the intersection.

Pick to locate the center of the circle at the intersection.

17. T Enter a radius of 16’-0"" [4880].

l\\
1} . F
\“__- _/

When you used the Pick Line tool, you copied those lines into the current sketch.
Once the lines were part of the current sketch, they could be used for object
tracking.

18. Select the circle sketch so it is highlighted.

19. ‘DI:I v < o Select the Draw Mirror Axis tool on the Modify panel.

+ &0 & B+«

L 15| —+ +
adiCsIENEER

Mo dify

20. Locate the midpoint of the
small horizontal line and

pick.
BT
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21. Bring your mouse down in the
Vertical direction and pick for the

second point of the mirror axis.

22. The circle
sketch is

/ \ mirrored.
7 S~ Left click
to release

the
selection.

23. = 3oviews Switch to a 3D view using the Project Browser.
(30}

24. Select one of the circles so it is highlighted.

s [i% E% Remember you can only extrude one closed polygon at a time.

Form Subcate..

s Select Form—Create Form—Solid Form.

-
Form

e_ar

25. A A small toolbar will appear with two options for extruding

the circle.

S -H\\I
)(‘_]/\ Select the option that looks like a cylinder.
/

SS9

A preview of the extrusion will appear with the temporary
dimension. You can edit the temporary dimension to modify
the height of the extrusion.

Press ENTER or left click to accept the default height.

2-18



Mass Elements

27. If you press ENTER more than
once, additional cylinders will
be placed.

The circle is extruded.

28. - Select the remaining circle so it is highlighted.

i‘og Subw‘i ~ Select Form—Create Form—Solid Form.
L

— 0 —
Createv
Form

29. A small toolbar will appear with two options for extruding
— the circle.

N N | o

[_ — -—--n.,,yi Select the option that looks like a cylinder.

A preview of the extrusion will appear with the temporary
dimension. You can edit the temporary dimension to modify
the height of the extrusion.

Press ENTER or left click to accept the default height.
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31. Both circles are now extruded.

Select the two lines
used to locate the
circle sketch.

32.

Right click and select
Delete from the
shortcut menu to
delete the lines.

You can also press the Delete key on the keyboard or use the Delete tool on the
Modify panel.

33. RS Select Finish Mass.

Finish [Cancel

Mass | Mass | If you do not delete the lines before you finish the mass, you will get an
In-Place Editor | epror message.

34, E E'E‘“zti‘;“m””di”g Hevation) A ctivate the South Elevation.

MNorth

West
35. Select each level line.

Maximize 3D Extents Right click and select Maximize 3D Extents.
This will extend each level line so it covers the entire model.

36. Activate the Modify ribbon.

]
]

Select the Align tool from the Modify Panel.
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37.

38.

39.

40.

41.

42.

43.

44.

45

[¥] Multiple Alignment  Prefer: Wall faces hd

1]

On the Options bar, enable Multiple
= Alignment.

/ Select the Level 3 line as the source object.
_ _Lél.l-l 3 E

{30

N

77

—_—
F., =
A -

K
Ly "
1

<

- 3DViews Syvitch to a 3D view using the Project Browser.
}

Use the ViewCube located in the upper right of the screen to orbit

the model.

To save the new orientation, right click

on the ViewCube and select Save View.

MName:

3D Ortho

Go Home
Save View I}

Lock to Selection

Enter 3D Ortho for the name of the view.

Press OK.

=) 30 Views

3D Ortho

{30}

The Saved view is now listed in the Project browser under 3D Views.

. Save the file as ex2-3.rvr.

ricks

>

Pick on a mass element to activate the element’s grips. You can use
the grips to change the element’s shape, size, and location.

You can only use the View—Orient menu to activate 3D views
when you are already in 3D view mode.
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Exercise 2-5

Create Wall by Face

Drawing Name: ex2-3.rvt
Estimated Time: 15 minutes

This exercise reinforces the following skills:
o Wall by Face
o Trim

o Show Mass

You can add doors and windows to your conceptual model to make it easier to visualize.

1.  Open ex2-3.rvt.

2. B Activate the 3D Ortho view under 3D Views.
{30}
3. [ Wasngast | Activate the Massing & Site ribbon.

4. nnotate  Analyze | Massing & Site Select Model by Face—>Wall.

K3 .' [~
(| ) )
Curtain  Roof | Wall JFloor | Toposud

Systern
Model bey Face

5. Properties x  Note the wall type currently enabled in the
o Properties pane. A different wall type can be
el - selected from the drop-down list available using
/ the small down arrow.
Imperial: Metric:
Set the Default Wall Type to:  Set the Default Wall Type to:
Basic Wall: Generic- 8" Basic Wall: Generic- 200 mm.

6. JOOME® - Enable Pick Faces from the Draw Panel on the ribbon.
TN

-

Crrame
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9.

10.

11.

12.

Select each wall and cylinder.
The cylinder will be halved by the
walls, so you will have to select
each half.

You will have to do some cleanup
work on the corners where the
towers are.

Some students will accidentally pick the same face more than once. You will see an
error message that you have overlapping/duplicate walls. Simply delete the extra
walls.

Cancel Select any visible mass.
R Repeat (Wall by Face] Right click and select Hide in
pe= Recent Commands 3

View— Category.

Hide in Yiew ] Elements

Overide Graghics inView  »|  Category This will turn off the visibility of

By Filtter...

Creats Similar masses.
Edit Farnily
=0, Views(all) - Activate Level 1 floor plan.
|- Floor Plans
Level 1
Level 2
Level 3

Site

Window around all
the walls to select.

? Select the Filter tool from the ribbon.

Filter
L= Uncheck all the boxes EXCEPT walls.
Category: Press OK.

[ wealls
There are some duplicate walls in this selection.
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13. Feees | B editType In the Properties pane:
Constraints A . .
Lacation Line Finish Face: Exterior Set the TOP Constrain to up to Level 3.
Base Constraint Lewel 1 £
Base Offset 0 " - Right click and select Cancel to release the
e 1 Atacher] selection or left click in the display
Base Extenzion Distance noo" . .
Fop Constraint TR window to release the selection.
Unconnected Height 2200
Top Cffset IR
Tarn iz Attarhed
MNemm i e bl m AL
14\ Hold down the Ctrl Key.

Select the four walls indicated.

—

15. |properties x In the Properties pane:
Basic Wall Set the Top Constraint to up to Level 2.
I gt - P P
Right click and select Cancel to release
[ N . . . .
Walls (4) v| B3 EitTpe the selection or left click in the display
CL° atraints . . * ~  window to release the selection.
ocation Line Finish Face: Exterior
Base Constraint Lewel 1 E
Base Offset oo =
Base is Attached
Base Extension Distance oo
Top Constraint Up to level: Level 2
Unconnected Height o

16. =-FleorPlans  Activate Level 2 under Floor Plans.

Level 1
Level 2
Level 3
Site
17. In the Properties Pane:
Floor Plan Set the Underlay to None.
Floor Plan: Level 2 v] Edit Ty
Scale Walue 1o a6
Display Model Morrmal
Detail Lewel Coarse
Parts Wisibility Showw Criginal
Wisibility/Graphics Owverrides Edit..,
Graphic Display Options Edit...
Underlay Mone
Underlay Orientation Flan

This will turn off the visibility of all entities located below Level 2.

Each view has its own settings. We turned off the visibility of masses on Level 1, but
we also need to turn off the visibility of masses on the Level 2 view.

2-24



Mass Elements

18.

19.

20.

21

U On the ribbon: Toggle the Show Mass by View Settings tool to
turn the visibility of masses OFF.
Showy Mass
by Wiewr Settings
o The view should look like this
with the visibility of masses
turned off.
O easure & Activate the Modify ribbon.
=Rl \&j
Madify | View Create Select the Trim tool from the Modify ribbon
‘DI:I de Dll\ DL” ;; aim Tk to clean up where the tower joins with the
] + k,:.-'_i =—_p| oo E {1 WaHS.
o TN~ x

. When you select to trim, be sure to select the section you want to keep.

22.

23.

\

24.

25.

Select the arc and wall indicated.

Select the arc and wall indicated.

|Selact the First line or wal to trimextend, (Click on the part vou want to keep)

Note that you have some instructions in the lower
left of the screen to assist you.

a Trim the walls as
shown on Level 2.

o FoorPlans  Actjvate Level 1.

Level 1
Level 2
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26. u On Level 1, you should only see the

J Hz. walls with no towers.

There are some small gaps where the
towers overlap.

27. Q Activate the Architecture ribbon.

Wall - Select the Wall tool on the Build Pane.

28. | Modify | Place Wall IHeighi = e — On the Options bar:

T - Set the Height to Level 2.
29 Lecation Line: Wall Centerline « Chain Offset: 0" 0" Radius: | 1' 0" Disable Chain.
30. Close the gaps and

trim as needed.

31. Switch to a 3D view and orbit your model.

Check to make sure the walls
and towers are adjusted to the
correct levels.

32. Save as ex2-4.rvt.
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Exercise 2-6

Adding Doors and Windows

Drawing Name: ex2-4.rvt
Estimated Time: 30 minutes

This exercise reinforces the following skills:

Basics

Door

Load from Library
Window

Array

Mirror

Shading

| Sy Ry By

You can add doors and windows to your conceptual model to make it easier to visualize.

1.  Open ex2-4.rvt.

2. =-FleorPlans  Activate Level 1 under Floor Plans.

Level 1
Level 2
Level 3
Site

3. J “: Level 1 should appear like this.

1 [

4. W architecture || Activate the Architecture ribbon.

9]

Select the Door tool under the Build panel.

Daoor

6. E Select Load Family under the Mode panel.

Load -
.| Doors are model families.

Farmily
7'  ProgramData . ProgramData
| Aubodesk, | Aukadesk
CRAC 2014 CRAC 2014
| Libraries | Libraries
| 105 Imperial | U3 Metric

Browse to the Doors folder under the Imperial or Metric library — use Imperial if
you are using Imperial units or use Metric if you are using Metric units.
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Preview

As you highlight each file in the folder, you can see a preview of the
family.

Note that the files are in alphabetical order.

8. File name: Double-Panel 2.rfa For Imperial Units:
“les of type: [Famiy Fies (*1fa) Locate the Double-Panel2.rfa file.
For Metric Units:

File name: | M_Double-Panel 2.rfa

Locate the M'_Double-Panel 2.rfa file.

Files of type: |Fami|y Files (*.rfa)

Press Open.
L4
L] L] L]
@2' - B2 - 2"
F—
Place the door so it is centered on the wall as shown.
Doors are wall-hosted. So, you will only see a door preview when you place your
cursor over a wall.
10. ! If you press the space bar before you pick to place, you can
I-\ control the orientation of the door.
&
. - — After you have placed the door, you can flip the door by
LI ) -— picking on it then pick on the vertical or horizontal arrows.
11. @ Pick the Window tool from the Build panel.

window — Windows are model families.

12. —  Select Load Family from the Mode panel.
7 ' :

Load
Farmily
13 . ProgramData . ProgramData
| Autodesk | Aukodesk
CR&C 2014 CRAC 2014
| Libraries | Libraries
| US Imperial | LS Metric

i Windows

i Windows

Browse to the Windows folder under the Imperial or Metric library — use Imperial if
you are using Imperial units or use Metric if you are using Metric units.

14. File name: Casement with Trim.rfa For Imperial Units:
Locate the Casement with Trim.rfa file.

Files of type: [Famih‘.I Files (*.rfa)
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File name: M_Casement with Trim.rfa For Metric Units:

Files of type: [Family Fies (%.rfa) Locate the M Casement with Trim.rfa file.
Press Open.
15. |properties For Imperial Units:
Casementwith i From the drop-down list, select the 24" x 48" size for the
26748 Casement with Trim window.
ﬁ Casement with Trim
16" x 24 Access the list of available sizes using the small down arrow
16" x 48 indicated.
16" %72
24" % 24
[ oamxaw
24" % 72

n M_Casement with Trim For Metric Units:
0406 x 0610mm From the drop-down list, select the 0610 x 1830 mm size
0406 x 1220mm for the M_Casement with Trim window.
0406 x 1820mm
0510 x 0610mm
0510 x 1220mm

| 0610 x 1820mm

16. Place the window 6’-6" [3000 mm] from the inner left wall.

6! _ 6"

Right click and select Cancel to exit the command.

17. The arrows appear on
the exterior side of the
window. If the window

= LA™ s not placed correctly,
®e.e 9 559" ) left click on the arrows
- to flip the orientation.
18. :1]";‘: Select the window so it highlights.
=

53
_||
19. 0B Select the Array tool under the Modify panel.

20. rr___@___11 Select the midpoint of the window as the basepoint for the array.
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21.

22.

23.

24.

25.

26.

27.

@ /| Group and Associate  MNumber 5 Move To: () 2nd @) Last Constrain

w

Enable Group and Associate. This assigns the windows placed to a group and
allows you to edit the array.

Set the array quantity to 5 on the options bar located on the bottom of the screen.
Enable Last.

If you enable Constrain, this ensures that your elements are placed orthogonally.
Array has two options. One option allows you to place elements at a set distance

apart. The second option allows you to fill a distance with equally spaced elements.
We will fill a specified distance with five elements equally spaced.

o= L

Pick a point 49'-0" [14,935.20] from the first selected point to the right.

-  —|  —  —| L_Ju\ﬂ:

You will see a preview of how the windows will fill the space.

Press ENTER to accept.

= - Select the Measure tool on the Quick Access toolbar.

Check the distance between the windows and
you will see that they are all spaced equally.

| il [iinlilinliaT [iinlininliaT] [nlinlinlinlia] L~
M N i . M S i S n n
| '

' ' ' ' ' ' ' '
| I— | | E——| | Ep— [ Epp— | [ Ep—

Window around the entire array to select all the windows.

The array count will display.

D| Use the Mirror—Draw Mirror Axis tool to mirror the windows to the other
#| side of the wall opposite the door.
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28. Select the center of the door as the start point of
1 the mirror axis.

Move the cursor upwards at a 90 degree angle
and pick a point above the door.

29. Left pick anywhere in the graphics window to complete the command.

You will get an error message and the windows will not array properly if you do not
have the angle set to 90 degrees or your walls are different lengths.

30, = 3DViews Switch to a 3D View.
3D Ortho 2
{30}
31. @ Graphic Display Options... Set the Model Graphics Style to Consistent Colors.
gﬁimram_& We have created a conceptual model to show a client.
idden Line
(7 Shaded

@ Consistent Colars

=7 Realistic
Ef] Ray Trace
EEre G T 5 6 fd ¢ B

32. Save the file as ex2-5.rvt.
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Exercise 2-7

Creating a Conceptual Mass

Drawing Name:

Estimated Time: 60 minutes

New Conceptual Mass

This exercise reinforces the following skills:

1.

3.

Masses

Levels

Load from Library
Aligned Dimension
Flip Orientation

0000 D

Close any open files.

Carilice On the Recent Files pane:

If the Recent Files pane is not
available, use the Application
Menu and go to
New—Conceptual Mass.

Select New Conceptual Mass.

EH@E - Q- &S @A G S

[][=]

[ e

ﬁ Save A
= Export

5 3

3

W l . Concephual Mass

Matme Date rnodified
[zatass 212013 3149 Pr

4| m

File name:  Mass

Type
Autodesk Rewvi

Files of type! |Family Template Files (.rft)

2-32

Preview

Creates a Revit file.

E Project
Creates a Rewit project file,

|:| Family
Creates a set of custom components to
use in projects,

Conceptual Mass
@ Gpens a termplate for creating a

conceptual massing model,

Title Block

= Opens a template for creating a Title
Elock family,

L& Select the Mass template.

Press Open.
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= E'E"'Eati"”s (Elevation 1) - Activate the South Elevation.
ast

MNorth
South
West

EFN On the Create ribbon, select the Level tool.

Lewel

Daturm

— = we-#  Place a Level 2 at 50’ 0".

= F'OD'P'E”; Activate the Level 1 floor plan.

Level
Level 2

7 r=ne  Activate the Create ribbon.

Select the Plane tool from the Draw panel.

Draw a vertical plane
and a horizontal plane
to form a box. ]
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10.

1.

12.

13.

14.

15.

16.

Use the ALIGNED DIMENSION tool to add
dimensions to the reference planes.

EHG- G- 20 A 8- -0F am- N

Set the horizontal dimension to 100’ 0” overall.

60' -

Set the vertical dimension to 60’ 0" overall.

Remember the permanent dimensions are driven by the values of the temporary
dimensions. To set the temporary dimension values, select the reference planes.

E Activate the Insert ribbon.

Load

s amy | Select Load Family from Library—>Load Family.

5 | Load from Library

 ProgramData Browse to the Mass folder.
. Autodesk
CRACZ014
| Libraries
| US Irperial

I | T
i [ tass Hold down the CTRL Key and select the
*| e cemedted - Dome, Box, and Cylinder files.

fml Arch 2/1/2013 3:49 PM

[l Barrel vault wymzzaem  Press Open.

e B 27172013 3140 AN

ECone 27172013 3149 P

gl Cylinder 2/1/20113 3,49 PM

EaDlagnostlc Tripod-1 point 2/172003 249 PM

[zl Diagnastic Tripod-2 point 27172013 3:49 PM

E;Diagnostic Tripod-3 point 2/1/2013 3:49 P

Diagnnstic Tripad-4 paint 212013 3:49 P
=|| |E@Dome 27172013 3:49 P

i Gable 2/1/2013 3:49 PM

e Pyramid 27172013 3140 AN

EPyram\d—Truncated Wertical 2/1/2013 3:49 P

ERectangle-Elended 27172013 3:43 PM

k=i sphere 2/1/2013 3:49 PM

4 LU

Filz name:  "Cylinder" "Dome" "Box"

= Files of type: [AI\ Supparted Files (*.rfa, * adsk)

g] Activate the Create ribbon.

compenent - Qelect the Component tool on the Model panel.
el
Select the Box component using the Type
Box ~ | Selector.

@ @ Select Place on Work Plane on the Placement panel.

Flace on| Place on
Face  |wWork Plane

Placemnent

2-34



Mass Elements

17. Placement Plane: Level: Levell = Set the Placement Plane to Level 1.

18. . o Place the box in the view.

Right click and select Cancel
twice to escape the command.

19 IE T Select the ALIGN tool from the Modify panel.
&0 Al#.
% A x
Modify

20. ‘ F MultipleAIig.nment brefer: Wall centeriine = Disable Multiple Alignment on the Options bar.

21. ‘ Select the reference plane on the left.
I , ,,,,,,,, Select the left side of the box.

— Left click on the lock to fix the alignment.

22. 100 -0 Select the reference plane on

the top.

Select the top side of the box.

Left click on the lock to fix
the alignment.

Right click and select Cancel
to exit the ALIGN command.
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ou - u

23. ‘ W‘L Left click on the box to select it.
|
|
|
|

Use the right grip to drag the right side
of the box to the right reference plane.

Left click on the lock to fix the
alignment.

24. Use the bottom grip to drag the bottom

side of the box to the right reference
plane.

Left click on the lock to fix the
alignment.

Left click in the window to release the

‘ | selection.
25. ;;{;tgns(aeuaﬁm y Activate the South Elevation.
. East
Morth
Lo West
26. : 1 The box height is not aligned to
SF— — - — 4= === — —  Level 2.

27. Use the top grip to drag the top of

the box even with Level 2.
. Left click on the lock to fix the
alignment.

Left click in the window to release
- — the selection.

28. 9 """ F'C'”L';';”f Activate the Level 2 floor plan.

i Level 2
29. Activate the Create ribbon.

tomponent - Select the Component tool on the Model panel.

‘ hadel
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30.

31.

32.

33.

34.

35.

36.

37.

38.

[ _ Select the Cylinder component using the
H . Type Selector.

Dimensions In the Properties Pane:

Radius 225' n"

Height 2.0 Set the Radius to 25’ 0".

Set the Height to 5’ 0.
If you need to adjust the position of the cylinder: Set the Offset to -5' 0".

This aligns the top of the cylinder with the top of the box.

@ @ Select Place on Work Plane on the Placement panel.

Place on| Place on
Face |[Waork Plane

Placernent

Placement Planet Level: Level2 = Set the Placement Plane to Level 2.

| Place a cylinder at the midpoint of the
,,,,,,,,,, bottom edge of the box.

Right click and select Cancel twice to
s 1 - escape the command.

Level 3 Switch to a 3D View.
= 30 Views

3D View 1

{3D}

You should see the box as well as the cylinder.

= FloorPlans A iuate TLevel 2.

Level 1
Level 2

g] Activate the Create ribbon.

Companent - Select the Component tool on the Model panel.

hadel
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39, [leperties

x

1 Cylinder / -
Box /
Box
Cylinder
| Cylinder |
Dome
| Dome |

40. In the Properties Pane:

Properties

f Dome

MNew Mass

Constraints
Offset

0o

.] Edit Type

5 oa

Wiark Plane

<not associated >

Graphics

Wisibility/Graphics Owerri,.,

Edit...

Wisible

m

Materials and Finishes
hiass haterial

éDefauIt Farm

Dirnensions
Radius

50

o

Height

©

Place on| Place an
Face [Work Plane

Placement

41.

©

42.

Placement Plane: Level : Level 2 -

Select the Dome component using the
Type Selector.

Set the Radius to 15’ 0”.
Set the Height to 20’ 0".

Select Place on Work Plane on the Placement panel.

43.

44,

= 30 Views
3D View 1
{30}

Switch to a 3D View.

2-38

Set the Placement Plane to Level 2.

Place the dome so it is centered on the
box.

Right click and select Cancel twice to
exit the command.
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45.

46.

47.

48.

49.

& Graphic Display Options... Switch to a Wireframe display.

Wireframe
£ Hidden Line
£ Shaded
£ Consistent Colars
) Realistic
. Ray Trace

B @m0

i o - The dome is upside down.
|
|

Select the dome.

Left click on the orientation arrows to flip the
dome.

QO

In the Properties pane:
‘ p = Change the Radius to 30’ 0".

Radius 30 0" Change the Height to 15’ 0”.
Height vy Press Apply.

(D Wirefrarne Change the display back to Shaded.

£ Hidden Line

& Shaded

£ Consistent Colors

& Realistic

.RayTrace

B o mEmE> v g
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50. Save as ex2-7.rfa.

Exercise 2-8
Using a Conceptual Mass in a Project

Drawing Name: New
Estimated Time: 20 minutes

This exercise reinforces the following skills:

0 Masses
o Load from Library
o Visibility/Graphics

1. Close any open files.

2. Pl On the Recent Files pane:

& Open...

e, Select New Project.

B Architectural Template
B Construction Template

If the Recent Files pane is not EH@E - Q- =27 @A §3-C
available, use the Application Menu = Coeates + remt e

and go to New—Project.

D I e » m Project

Creates a Rewvit project file,

Press OK to accept the Architectural Template.
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10.

11.
12.

13.

Type VV to launch the Visibility/Graphics dialog.

Wisibility

Lines Enable Mass visibility on the Model Categories tab.

g Mass

Mechanical Equiprm.., Press OK
Parking ’

(=) Elevations (Building Elevation)
East
Morth
South
West

Switch to a South Elevation.

_ Llevel2 Set Level 2 to 50’ 0”.
50'- 0"

=] Floor Plans
Level 1
Level 2
Site

Activate Level 1.

E_I Activate the Insert Ribbon.
Lead  Select Load Family from the Load from Library panel.

Farmily

‘ " Locate ex2-7.rfa.

File name:  ex2-7

Files of type: | all Supported Files (*.rfa, ™ adsk) PI‘GSS Open'

‘ Architecture | Structure  Insert  Annotate  Arakz A ctivate the Architecture ribbon.

@ @ @; @ U [ Select Component—Place a Component

fy| Wall  Door Window| Component | Column

hd d
@ Flace a Component

" from the Build panel.

. Select Place on Work Plane from the Placement panel.

Place on| Place on
Face [Wark Plane

| Placernent | |
Placement Plane: Level:Levell = Set the Placement Plane to Level 1.
Click to place the mass in the
o O View.

Right click and select Cancel
to exit the command.

g - Switch to a 3D view.
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14. | [ model categories |annotstioncaie 1 YPE V'V to launch the Visibility/Graphics dialog.

Vi haw macel categeriesin = B ble Miass visibility on the Model Categories tab.

Filker lisk:  Architeckure -

Press OK.
Wisibility

57 Lines Right click and select Zoom to Fit to see the placed mass

- hass famlly

@0 Mechanical Equiprm..,

-0 Parking
15. [ archiecture | Stemre | Select the Wall by Face tool from the Architecture ribbon.

0 Wl | Door WW

16. Select the four sides of the box, the

outside arc of the cylinder and the
two sides of the dome to place
walls.
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yTE IYIa33Ing oL HITe

17. Select the Roof by Face tool on the Build panel on the
F @ g Architecture ribbon.
Raof |Ceiling  Floor
F Roof by Footprint
/é‘__ Raof by Extrusion
|ﬁ Roof by Face
18. Select the top face of the box and the top
half of the cylinder.
19. [ e : Select Create Roof on the ribbon.
falli | aE i
s e O

Select Clear  Create
kultiple| Selection  Roof

| kultiple Selection ||

20. The roofis placed. Right click and select Cancel.
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21. Type VV to launch the Visibility/Graphics dialog.

Wisibility

M Lines Disable Mass visibility on the Model Categories tab.

w- M rechanical Equiprm.. PreSS OK
- Parking '

22. [P Change the Display to Shaded.

(5 ivireframe
7 Hidden Line

& Shaded

(7 Consistent Calars
&7 Realistic

Eﬁ Ray Trace

% GG 0 &

23. Save as ex2-8.rvt.
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