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e Incorporate a massing study into a building design
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o Move a Revit Architecture model through the various phases of architectural design
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Building a Mass Model

In this exercise you begin in a Massing model that is
already begun. To it we will add additional forms to
complete a basic building model form.

5. Click the Modify tool or press Esc to finish.

6. Move the mouse near the rectangle just
created. It will highlight the entire shape
(chain). Click to select the chain.

7. On the ribbon, click the Create Form
button.

You do the following:
e Create solid mass forms
e C(Create voids and combine solids

L%t
Exercise 1 - Create a new Solid Form Create'
Form

1. Open the file named:
01_Mass Model_Start_V2.rfa | Form |

e Open the {3D} view.

On the ViewCube, click the H i ) .
* n the ViewLube, click the Home icon 8. Click away from the form to deselect it.

Exercise 2 - Join Forms
Continue in the previous file.

2. Zoom out a little and click on the Level to
make it the active work plane.
3. On either the Create or Modify tab, on the
Draw panel click the Rectangle icon.
View Manage Modify | Place Lines

1. On the Modify tab, on the Geometry
panel, click the Join button.
2. Click the box just created.

Ve E OECIGIN Ee&’j 3. Click the smaller box to the West.
™ Reference Ay The two forms will join with a resolved edge between
" L T & them.
I}’F‘Iane e 3 :3'{[-{ & ,@?
| 4 Draw | 4. Repeat for the for to the East.
Placement Plane: Level : Level 1 - {
(':TJ Cut - Eﬁ
o] % -
. 3
4. Snap to each of the points located on the Geometry

ground plane.
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Exercise 3 - Create a Solid and Void 8. Cancel the command, select this rectangle
Continue in the previous file. and then click the drop-down portion of
the Create Form button and choose Void
1. Zoom in on the shapes on the East side of Form.
the building. o
2. Select the L shape on the left. EO M\,

3. Click the Create Form button.

Create Divide
Form Path

|' 6 Sold Form
@ Void Form

s

Drag to change form. Press Spacebar to toggle
coordinates.

9. Click away from the element to deselect it
and see the result.

-

4. Highlight the green arrow on the form
and drag it to the right across the top of
the roof.

5. Change the temporary dimension value to 75.

Exercise 4 - Create a “Lofted” Form
Continue in the previous file.

1. Zoom in on the shapes on the North-West
side of the building.

e The lines on the ground will be the

6. Click directly on the vertical surface on path.
the East side of the new roof form. e The wedge shape will sweep along the
This will set this as the active work plane. path.

7. Draw a rectangle directly on this surface.
Make it approximately 18 x 28.
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2. Select the wedge shape and then using
the cTRrL key; click the path on the ground
to select it as well.

3. Click the Create Form button.

Exercise 5 - Save and Load Into Project
1. Close allfiles.
2. On the QAT, click the Open icon.

e Browse to file named: 05_Schematic
Project_Start.rvt.
e Select it and then click Open.

3. On the QAT, click open again.
e Selectthe 05 _Mass Model_V2.rfa file
and open it.

4. Onthe ribbon, click the Load Into Project

button.
Place on| Place on

Load into
Project Face |Work Plane
Family Editor | Placement |

5. Inthe dialog that appears, simply click
close.
This will enable the display of masses in the project.

6. On the Modify | Place Mass tab, ensure
that Place on Work Plane is active and
then click a point in the middle of the
screen to place the model.

7. Click the Modify tool or press ESC to

cancel.
8. On the QAT, click the Default 3D View

icon.
i -0 A (B2 St 5 i
e Systems  Insert AL'E L=t S it

] Default 3D View

9. Save the file with a new name.

Exercise 6 - Creating Mass Floors

Continue in the previous file. If you closed the file, you can
open 06_Schematic Project_V1.rvt and make sure that on
the Massing & Site tab, that Show Massing by View is
toggled on. Make sure you are in a 3D view and zoom to fit.

1. Select the massing model onscreen.

2. Onthe Modify | Mass tab, click the Mass
Floors button.

Madify | Mass =

=R S
020 | Edit Mass

“u
|l:| < || Family Floors

_reate | Mode | Madel |

3. Inthe “Mass Floors” dialog, check GROUND
FLOOR, LOWER LEVEL, SECOND FLOOR and
TOWER.

4. Click OK.
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Mass Floors =

f»] GROUND FLOOR

¥ LOWER LEVEL

[ LOWER LEVEL ROOF
[] ROOF

SECOND FLOOR

o [y ][ e ][ b ]

It can be a little easier to see what we have done if we
shade the model.

5. On the View Control Bar, click the Visual
Style pop-up and choose Shaded.

Exercise 7 - Analyzing Mass Floor Area

Continue in the previous file. If you closed the file, you can
open 07_Schematic Project_V2.rvt and make sure that on
the Massing & Site tab, that Show Massing by View is
toggled on.

1. Select one of the Mass Floors (use the TAB
key if necessary).

2. Take note of the area and other values on
the Properties palette.
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Froperiies L

Mass Floor (1) | .

Floor Perimeter | 464" & &

eottyData 8

3. Onthe View tab, click the Schedules drop-
down and choose Schedules/Quantities.

4. Inthe “New Schedule” dialog, from the
Category list, choose Mass Floor.

Mo Schedule [z
Filler st cohow all> -
{.I'Egﬂ"p'! f_ﬂh!'!
= - s = Mass Floor Schedule
Wass Extenor Wal
@ Sofeciubs b compdnents
Wass Glazing Sehedile
Wass. Intenor Wal ey
Mass Openirg
Mass Roof
Mass: Foficht :
Maz Zore Ehame:
Mechanical Equipment {Mﬁl:tfuh'l.-:hr. -
hurse Cal Devices
Padono ¥
’ m "
oK [}] cancl || e

5. Inthe “Schedule Properties” dialog, on the
Fields tab, choose Level, then Floor Area
and then Floor Perimeter.

6. Click OK to display the schedule.

=Mass Floor Schedule=

A B | C
Level Floor Area Floor Perimeter
GROUNDFIOOR = 78415F 2~~~ 46¢-8°
SECONDFLOOR |
TOWER

Exercise 8 - Adjusting Schedule Formatting
Continue in the previous file.
Let's adjust some formatting and add a total at the

bottom.
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Click in the header above the Floor Area
column (labeled “B”).

=Mass Floor Schedule=

A

Lewvel

GROUND FLOOR

2.

| Medify Schedule/Quantities | (s J=

On the Modify | Schedule/Quantities tab,
on the Appearance panel, click the Align
Horizontal drop-down and choose Right.

S EYALE
Shading Borders Reset Font Align
Horizontal
Appearan{ —

1 E eft
= Center
= Right
e B %

by

Repeat for column “C” (the Floor Perimeter
column).

Click in the Level header and drag across
the other two headers. (Do this in a single
motion, click and drag across the columns
together).

This will highlight all three headers

=Mass Floor Schedule=

5.

GROUND FLODR

CEMMNMMN B o

7841 5F

TOAd TF ARa" a=

On the ribbon, click the Font button and
choose Arial Black. Click OK.

Click the Align Horizontal drop-down again
and choose Center.

On the Properties palette, click the Edit
button next to Sorting/Grouping.

Check the Grand Totals box.

9. Click the Formatting tab, select Floor Area
and then check the Calculate Totals box.

Field formatting: Field f
[] Hidden field Condition

Show conditional format on sheets

10. Click OK.
<Mass Floor Schedule=
A | B | c
Level ! Floor Area Fleor Perimeter

GROUNDFLOOR ¢ T841sF; 48e-E@
SECONDFLOOR | TRMSF. L EE
TowER 277
LOWER LEVEL ! 2722 5F 211°- 1
Grand total 4 19534 5F

Exercise 9 - Update the model
Continue in the previous file.
Changes to the model are immediately reflected in the

schedule and vice versa.

1. Onthe View tab, click the Tile button to tile
the schedule and other views onscreen.

2. Inthe Mass Model V1 file, make a change
to the shape of the model.

3. Reload the model into the project.

4. When prompted, choose Overwrite the
existing version. (Watch the area values in
the schedule view as you do).
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Family Alresdy Exists ==
You are trying to load the family Mass Model_\1, which
already exists in this project. What do you want to do?

# Overwrite the existing version L

# Owerwrite the existing version and its parameter
values

Click here to leam rmigee

Exercise 10 - Energy Analysis

Continue in the previous file. If you prefer, you can open
the file named 10_Schematic Project_V3 instead.

1. Onthe Analyze tab, on the Energy Analysis
panel, click the Use Conceptual Mass Mode
button.

Ge.C e [
v | L
GAWEnergy Enable Run Energy Results &

Settings Energy Model Simulation Cornpare

Energy Analysis

2. Click the Energy Settings button.

3. Inthe “Energy Settings” dialog, for the
Building Type, choose Hospital or
Healthcare.

4. Click in the Location field and in the dialog
that appears, input the address of your
project.

5. Review the remaining settings. Accept the
defaults and click OK.
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ey Sting =

Parameter Walue | =

Comman 2

Buiildinig Type Hespital or Haalthcare

Location 1501 Gaylord Trail, Grapevine, TX 7

Ground Plans LOWER LEVEL

Detailed Model 2

Export Categony Roams

Export Compledty Simpile with Shading Surfaces E

Ineclude Thenmal Properties

Project Phase Mew Construction

Sliver Space Tolerance 1' ¢

Ersergy Madel 2

Analytical Space Resolution 1" 6"

Anshticsl Suface Resclubon 1o

Core CHfset 12' o°

Divide Penmetes Tones =

Conceptual Constructions I — |

Target Percentsge Glazing 0%

Targpet Sill Heigit 2 &

Glazing is Shaded

Ehade Deobh

Tarmet Perrentane Sindinhts ns i

6. Click the Enable Energy Model button.
7. Click OK to dismiss the warning dialog.

Enable
Energy Model

8. Click the Run Energy Simulation button.

9. If prompted, enter your Autodesk Sign in
credentials and click Accept on the license
agreement.

10. In the “Run Energy Simulation” dialog, click
the Continue button.
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# Run Energy Sirmulation [t
General

Aun Hame

Schemat Project V3 Analmss

Grsen Bulding Studio Project
@& Crpale Naw
Usa Exsleg
Projact Mame;
Schemstic Project_W

I,._.__._ e

!
]

The model thus generated can be analyzed further in
the viewport. Click to select various portions of the
model and view their properties on the Properties
palette.

Additional Schedules can be created to list each Mass
Zone and its properties.

Click the Results & Compare button to see a report with
comparisons to the various analysis run.

o Results and Compare

|COPY sevings |

¥ Delete  [HEmail [ & Bport  ShPint 5 Restooe

& Echematc Projct V3

T, B Fralect ¥ Baiuits > Behareitic Frejed_v3 > Botenale Prped_v3 Analss

Autodesk

Schematic Project_WV3
Schematic Project_V3 Analysis

Sanmbyrad ol PAREY 112005 Al
Werpen 2014 0 28 4307008 -2 2-4bad]

Rewvit Energy Analysis Result

11. Close all files.
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Using CAD Files in Families

In this exercise you create a new Family based on an
existing CAD file. New in Revit 2014, you can explode a
CAD file containing 3D solids and they become
converted to Free Form elements in the Family Editor.

Exercise 11 - Using Solids in Families
New feature for building content.

1. From the Application menu, choose New >
Family.

2. Inthe “New Family — Select a Template File
dialog, choose Furniture and then click
Open.

3. Tile windows and zoom all to fit.

4. Onthe Insert tab, click the Import CAD
button.

Irnport
CAD

b

5. Inthe “Import CAD Formats” dialog, choose
the RollingFile.dwg file.

6. Set the Colors to Black and White and the
Units to Inch.

7. Set Positioning to Auto — Origin to Origin
and then click Open.

Foarsaning: | A - O D Onge X

”

Colorz:  Sack and Whia =

Laywrniarcnl: | & = Placw at: | At Lol -
Fopt U ngh - o, Jrint o Vew
o Coetect brwa St are sightly aff o e [ e
€

The file’s origin places it a little below the level. We can
move it up.

8. Select the imported CAD file and unpin it.
I

[ Prevent or allow ch

__Rat. Leue|
] &) o-r
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9. In one of the elevation views, select the
CAD object and move it up 4".

10. Click in the 3D view. Select the CAD object
and then on the ribbon, click the Explode
button.

O

The exploded solids will become 3D Free Form
elements. The exploded lines will become Model Lines.

11. Save the Family As and give it a name.
12. Load it into a project to test it.

Exploded Free Form elements can have parameters
applied to them to make them flex.

Developing your Design
In this exercise you refine your model by adding simple
building elements like walls, doors, windows and stairs.

Exercise 11 - Adding Walls

This exercise shows basic Revit elements

1. From the Application menu, choose Open >
Project.
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e Browse to the file named:
11 Arch_Model_Start.rvt.

e Select it and click Open.

2. Verify that the floor plan view named Basic

Elements is open.

3. On the Architecture tab, click the Wall tool.

e On the Properties palette, from the
Type Selector, choose I_MtlStud - 4
7/8" Partition.

e Near the bottom of the plan, draw a
horizontal wall across the space from
the centerline of the wall on the left to
the centerline of the wall on the right.

e

ey

4. Repeat the process to create five vertical
walls, making six rooms.

T A e HH

5. Click the Modify tool or press ESC twice to
complete the command.

Exercise 12 - Using Dimensions
Continue from the previous file.
1. Select the new wall on the right.
2. Click on one of the temporary dimensions
and edit the value to 11.

o [ [ O [——
=
_| L |
L] I
13'-111/8* | Wy
L]
= =



AB3529-L

This is a quick way to move elements precisely, but a
permanent dimension is also effective and sometimes
quicker.

3. Onthe QAT, click the Aligned Dimension

tool.
ﬁJEE@vﬁv@v 2 [0 A B-0FE aih -

Create  Insert  View  Manage lfddIns  Exensions Modify = |

4. Click the left edge of each wall to create a
continuous string of dimensions across the
plan.

'._1

Walls : Basic Wall : [_Mti5tud - 4 7/8" Partition : Reference

5. Continue clicking on the left edge of each
wall until you reach the last wall you drew.

6. Click in empty space (not on a wall) to
finish.

7. Above the dimension string, click the small
equality toggle (the letters EQ with a slash
through it).

8. Click the Modify tool (or ESC twice).

9. Select one of the walls in the middle.

10. On the Options Bar, click the Activate
Dimensions button.

| Activate Dimensions |
I

x |

11. Locate the small boat anchor icon and drag
it to the far right wall.
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n -r-
12'- 2 237/256" [[}

= Anchor for equality constraints

12. Select the first wall to the right of the
exterior wall.

13. Edit the temporary dimension that appears
to a value of 12.

== =1

- EQ

All of the other walls will shift with it to match the 12'-0"
spacing.

Exercise 13 - Adding Doors

Continue from the previous file.

1. Onthe Architecture tab, click the Door tool.
e On the Properties palette, from the
Type Selector, choose Single-Flush-w-
Metal-Frame: 36" x 84".
e Highlight the long horizontal wall drawn
above and click to place a door in one
of the rooms.

10
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(Note: The room was previously added to the file via a

3-93%-¢ Room Schedule — add new row).

EQ

2. Click in the space at the far left to place the
room and its tag.

Manage Modify | Place Room [~ 1=
—
=== L f@
/*\ Highlight || Tagon
O ¥ Boundaries ||Placement

O {easure | Create | Room | Tag |
2'.33/4" 06" Room: 41 MECH __ v | Pick New Host
t— 1 K
2. Repeat in each room placing a door at 6" =
from the adjacent walls.
e If necessary, use temporary dimensions
to fine tune placement.
—___F—r—1F—
e 4 H—
1 | _ 159 SF
3. Click the Modify tool (or press EsC twice).
[ —

Revit will cut the holes in the walls automatically.
3. Change the Room to 42 DR OFFICE.

4. Select the horizontal wall. 4. Click in the next space to add the room.
5. Click the temporary dimension that appears Room: 42 DROFEICE ~ ' |Pick Ne
and edit the value to 13.
_ == I i
The adjacent walls will stay connected and the doors
will move with the parent wall.
Exercise 14 - Adding Rooms A EQ
Continue from the previous file. DR F CE
1. Onthe Architecture tab, click the Room | 4?\
tool. 156 SF
e On the Options Bar, next to Room, click =

the drop-down (labeled New) and ; ) -
choose: 41 MECH.

11
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5. Repeat for the remaining doctor’s offices.
= ‘W:m me:pm ok I-n:: [ I;cl: D-l.t:rh:l:
1385 1 i 1 | |__.-.. 1 | liu_ ] | E J | _-!_|_ . l

6. Click the Modify tool (or press ESC twice).

Notice the square footage on the tags for all of the
doctor’s offices is equal. This is because of the equality
constraint applied to the dimension above.

Exercise 15 - Changing Elements

Continue from the previous file. Or if you prefer, open
15_Arch_Model_V1.rvt.

1. Select one of the walls separating the
offices.

2. Onthe Properties palette, from the Type
Selector, choose: Interior - 6 1/8" Partition
(2-hr).

- o/ s e

EQ

DR OFFICE

L=l =1

Notice the wall get a bit thicker and also the other walls
adjust as well. This is again due to the constrained
dimension. Notice the change in square footage in one
of the offices.

3. Select each of the office doors (make a

window selection or click with the cTRL key).

4. Onthe Properties palette, from the Type
Selector, choose: Door Single s Side Light:
36"x84".
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44

Note the change.

5. Select the windows in one of the offices.
6. On the Project Browser, double-click to
open the North elevation view.

wrr Flaps Maes Basiz Bewvesty « Arcs_Model i

N Elevalmnr Madn bk Moded

=

EQ
DR OFFICE

Note how the windows are still selected.

Sometimes the element type you want is not in the
project. You can load families from outside files.

7. On the Properties palette, click the Edit
Type button.

8. Inthe “Type Properties” dialog, click the
Load button.

9. Browse to Windows folder and choose
another window such as: Archtop with Trim.

10. Click Open, choose a size and then click OK.

Propertees

|

|'.'|'-ndu-s 12 » ) Edit Type

|rmr Elrvatizn: Morth - Arch Medel V1

Constrents B =
Ll SECOMD F.
5ill Height o
| Idantity Dats | — e e =
Comanents
BAark
Phasing ']

Prase Created | New Coms_,

12



AB3529-L

Exercise 16 - Using Dockable Windows

Continue from the previous file. Or if you prefer, open
16_Arch_Model_V2.rvt.

New in this release, we can dock the Properties palette
and Project Browser together into a single tabbed
palette.

1. Click and drag at the titlebar of the
Properties palette.

Properties x
| R

il L]
Fronactise 4

Elevation -
Building Elevation

2. Dragit on top of the titlebar of the Project
Browser and release.

[B| ReferencingD...:1 E

{Il|| Extents £ -

Properties help Apply

Project Browser -Arch_r'.-'ln...l Properties [

The two palettes will now combine with tabs at the
bottom to switch between them.

If you later decide to remove this, simply drag one
palette away to “tear” it off (drag it away). Then drag
back to your preferred location.

Exercise 17 - Interconnecting Elements
Continue from the previous file.

1. Onthe Project Browser, double-click to
open the ceiling plan named: Doctors
Offices.

2. On the Architecture tab, click the Ceiling
tool.
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Madify | Place Ceiling =

& ==

Ceilin Autormatic| Sketch
? Ceiling |Ceiling
h‘ ‘reate | Ceiling 8" |

e On the Modify | Place Ceiling tab, click
the Sketch Ceiling button.
3. Onthe Draw panel, click the Pick Walls icon.
| Create Ceiling Boundary =

% |IL‘ Boundary Linel?g ? ? % :

Slope Arrow ﬂ . -
v @ ,
| Mode | Draw = h‘

e Click on the wall to the left between the
MECH room and the office.
e C(lick on the lower horizontal wall
shared by all offices.
e Click on one vertical and one horizontal
exterior wall.
You will have clicked a total of four walls.

4. On the Modify panel, click the Trim/Extend
to Cornericon.
e Clean up each corner to form a closed
rectangle.

R

it

13
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5. On the Properties palette, from the Type
Selector, choose: 2' x 2' ACT System.

6. On the Modify | Create Ceiling Boundary
tab, click the Finish Edit Mode (Green
checkmark) button.

This places a single ceiling across all of the offices.
Let's connect the walls to the underside of this ceiling.

7. Onthe QAT, click the Section tool.
e Click the first point inside the MECH
room and the second point outside the
rightmost office. .

LA

e Open the new section.
8. Select just the four walls separating the
offices on the second floor.
You can use a very thin crossing selection (drag right to
left) across the very tops of the walls.

(If you have trouble getting just the wall, click the Filter
button on the ribbon and uncheck everything except
walls).

e On the ribbon, click the Attach
Top/Base button.

>
Attac
Top/Base|

e Click on the ceiling.
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|=[=h === [nla]I==]|

(mp

9. Select the ceiling.
e On the Properties palette, change the
Height Offset from Level to: 10'-0".
10. Select the far left wall (the one between the
office and the MECH room).
e Move it about a foot to the left. (ignore
any error).

und Flogparap_y_ 1' 11 L -l-- . —I— 1.

T v T Ll ||

Notice how the connections to other elements are
maintained in both the moving of the ceiling and the
wall.

Exercise 18 - Add a Stair

Creating a new component-based Stair.

1. Open the file named:
18 Arch_Model_Stair_Start.rvt.
e Open the floor plan view named:
GROUND FLOOR.
e Open the 3D view named: 3D Stair.
e Tile the two windows and zoom in on
the lobby area.
2. On the Architecture tab, click the Stair by
Component button.
e On the Properties palette, verify that
the type is: Assembled Stair: 7" max
riser 11" tread.

14
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e For the Base Level, choose GROUND
FLOOR

e For the Top Level, choose SECOND
FLOOR.

3. Inthe plan view, click a point in the lobby to

start.

e On the Options Bar, for the Location
Line, choose: Run: Left.

Notice the cursor position relative to the stair run.

e On the Options Bar, for the Location
Line, choose: Exterior Support: Left.
Again notice the cursor position relative to the stair run.

Eatesicr Support: Lelt = Foam Lt -

-

e On the Options Bar, for the actual Run
Width, input 4 and then press ENTER.
4. Move the mouse to the right to create
about 6 risers and then click.

[ Ploar g 0D FLOKME - o Mo S bt - el | [+

5. Click the next point above the end of the
first run and keep it lined up.
e Move to the left until all the remaining
risers are used up and then click.

11. Click on the small run. (Be sure to click the
run and not the supports or landing).
e Drag the small triangle grip at the end
of the run slightly to the left.
Watch the 3D view as you drag. Notice that the long run
will shorten by the same amount of risers and that the
landing height will also adjust.

12. Click on the landing.

e Drag the small triangle grip at the edge
of the landing.
Drag it about the distance of one tread.
Repeat on the other side of the landing.

15
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N

Drag the landing edge L

Notice the runs will move with each adjustment to keep
the stair components connected to one another.

13. On the Properties palette, click the drop-
down at the top and choose Floor Plan:
GROUND FLOOR.

Floor Plan -

Fleor Plan: GROUNI +| Lz Edit Type

Stair A=
Floor Plan: GROUND FLOOR §‘

Scale Valis' 1: |64

2R [ Baon B [

e Change the Underlay to SECOND

FLOOR.
Graphic Displ... Edit... 7]
Underlay SECOMDFL.. -
Underlay Orie... : Plan l}
Cirientatinn Proiect Morth |

This will display the outline of the floor slab above. You
can use this to move the stair to the correct location in
plan.
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14. Create a window selection around the
entire stair (drag from left to right to
surround it).

15. On the Modify tab, click the Move tool and
use object snaps to move the stair and snap
it to the correct location relative to the floor
above.

If necessary, move again to fine-tune the placement
and/or use the grips to adjust the runs as desired.

16. On the Modify | Create Stair tab, click the
Finish Edit Mode button (green checkmark).

Exercise 19 - Add Railing Extensions

Continue from the previous file or Open
19 _Arch_Model_Stair_V1.rvt

1. Highlight the top rail of one of the railings.
e Press TAB to highlight just the top rail
and then click to select it.
2. Onthe Properties palette, click the Edit
Type button.
e For the Extension (Beginning/Bottom),
change the Length to 1 and then click

The extension will apply to both railings since we are
editing the Type.

16
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3. For the Extension Style, choose Floor and
then click Apply.

AN
Materials and Findshes
Ilaterial <By Ca

fr Extension (Beginning/Bottom)

Extension Style Floar
Length i1 -
Flus Tread Depth
Extersion [End/Top]
Extengion Shyle Memi
Length 0w
Terminations

4. Try Post next.
5. Click OK when finished.

Exercise 20 - Modify a Railing

Continue from the previous

1. Delete the guard rail at the top of the stairs
at the second floor.
2. Select the stair railing on the outside edge
of the stair.
e On the Modify | Railings tab, click the
Edit Path button.
e On the Options panel, click the Preview

checkbox.
Wity | Fabngs = Seech Pah LIS
X /m0se- @@ BW jade
" i e P Ml ey e Rl Veows E T_h" i
. Plane *
rate | Wiads Dees Wiark Plans e Yook el |

3. Starting at the end of the existing railing
path sketch, add additional lines as shown.

4. Click the Finish Edit Mode button.

Notice that the railing is now continuous from the stair
up to the guard rail.

Exercise 21 - Select Lock Toggles
Open 21_Arch_Model_Lock_Toggles_Start.rvt.

1. Open the file named:
21_Arch_Model_Lock_Toggles_Start.rvt.
e Open the floor plan view named:
GROUND FLOOR.
2. Onthe Insert tab, click the Link Revit
button.

17
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e For Positioning, choose: Auto — Origin
to Origin.
e Select the file named: 56750_S.rvt and
then click Open.
e Inthe warning, click OK.
The structural model will appear onscreen.

3. Move your mouse near the edge of the link.

It will highlight.

4. Click to select it. Try to move it.
e Undo the move.

5. On the Status Bar at the bottom right, click
the first toggle icon.
e Tryto select and move the link again.

- |
W E By [ M T |J

nderlay
inned

Faces
Press and Drag

Links
U
P

Notice that it will no longer select or move.

6. Zoom in at the lobby and notice the
underlay linework (grayscale lines).
e Try to select and move some of these.
e Undo.
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7. Turn off the next toggle.
e Try to select and move again.

Notice that this time they will not select or move.
Three other modes are included:

e Pinned elements, prevents pinned
elements from being selected.

e Faces allows you select elements in 3D
by clicking on the surface rather than
the edges.

e Press and Drag allows you to select and
move in a single motion.

Documenting your Design
In this section we look at annotating you designs and
creating documentation.

Exercise 22 - Create a non-rectangular

callout

This exercise shows the process to set up a new view with
annotation to document your project.

1. From the Application menu, choose Open >
Project.
e Browse to the file named:
22 Arch_Model Doc Start.rvt.
e Select it and click Open.
2. Verify that the floor plan view named
GROUND FLOOR is open.
Project Browser - Arch_Model_Doc_... X

=0, Views (By Level) -
+- Structural Plans
- Floor Plans
ROOCF
SECOMD FLOOR

Basic Elements

GROUND FLOOR
..a" LOWER LEVEL
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3. Onthe View tab, click the Callout drop-
down button and choose Sketch.

Collborate  View  Manage |

o Q5
L
El
I Section NEalauE T
‘ View =
;‘H\_‘;@ Rectangle
N
T I..E.? Sketch
4[‘\\_
Ly

4. Sketch lines down the middle of the
corridor on the right side of the plan.

e Draw the first segement down, then
turn to the right then continue down
again following the shape of the
corridor.

e Complete the in a rectangular shape
surrounding the right portion of the
building.

5. On the Modify | Edit Profile tab, click the
Finish Edit Mode button.

Use the grips on the midpoint of each edge to fine-tune
the shape of the callout if desired.
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6. Select the callout, right-click and then
choose Go to View.

=

Cancel

Repeat [Sketch)

Recent Commands

Flip Section

Go to View

Rotate

7. On the Project Browser, right-click the

Callout of GROUND FLOOR view and choose

Rename.
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|

e Type: Enlarged Lobby Floor Plan and

then click OK.

Exercise

23 - Add Room Tags

Continue from the previous file or Open
23 _Arch_Model_Doc_V1.rvt

1. Make sure that the Enlarged Lobby Floor
Plan is open.

2. On the Architecture tab, click the Tag Room
button.

Click a point in the entrance foyer at the
bottom of the plan.

EEE*I Tag Room |v|

ET;

@IITEQ Room !

| 1‘]’@ Tag All Mot Tagged -

You can continue to click in other rooms to add their
tags, or you can add them all at once using Tag All Not

Tagged.

3. On the Architecture tab, click the Tag Room
drop-down button and choose Tag All Not
Tagged.

At the top of the “Tag All Not Tagged”
dialog, be sure that the “All objects in
current view” radio button is selected.

e From the list of tags, choose the Room
Tag:Room Tag With Area item.
e Click OK to place the tags.
' | Tag All Mot Tagged -

Select at least ane Category and Tag Family to tag non-tagged cbjects:

@ All chjzcts in cument yiew

iy celected obsec

Indude elements from bnked fles

Stair Tags
Stair Tags
Y

Leader

Category | Loaded Tags | -
Daar Tags Doer Tag
| Room Tags | Room Tag
[Room Tags -
Room Tags Room Tag : Ream Tag With Volu i
| Stair Landing Tags Saair Landing Tag
| Stair Run Tags | Stair Run Tag : Standard
| Stair Ruin Tags Staw Flun Tag : Type Mark

| Stair Support Tags

.‘S-tm."suppnrrTl?
Saai Tag : Standard
Stair Tag : Type Mark
= C—T *
Leader Length: 1
Tag Onentation: [Horizontal v

Cocel || appy || wep
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On the left side of the plan, some of the rooms that fall Exercise 24 - Add Door Tags
outside the crop region received tags. We can remove Continue from the previous file
these by either manually deleting them or adjusting the

nnotation crop region.
annotation crop regio 1. Repeat Tag All Not Tagged (You can find it

e e - on the Annotate tab as well).
e At the top of the “Tag All Not Tagged”
' dialog, be sure that the “All objects in

: 1. \\ ‘l \ current view” radio button is selected.
e From the list of tags, choose the Door

i g_ . Tag:Door Tag item.
(}" 1;\3 e Click OK to place the tags.

o — O = 2. Zoom and pan around the view to check the
! : tags.

Delete any tags you don’t need.

5 : 1|

E EEL | ame | L? ----- L

: war : i

E:-n.u.l.u E WaITING

: e ' a5

v . I'uluE"' 2 5F

i . RESTROGM

! : _ > -

] — 5 F

! ' T J
& 2 H— < I
oo - l

= - ' o=

_.-' - . — Exercise 25 - Add Dimensions

%} C | |>.3,5 _ Continue from the previous file

'[ Control | E[C:r‘trcl_l

1. Onthe QAT, click the Aligned Dimension
tool.
e On the Options Bar, choose Faces of

4, Click to select the crop region. Core from the first drop-down.

e C(lick and drag the control handle on the
dashed rectangle surrounding the
irregularly shaped crop region.

e Dragit closer to the plan.

Facesof core  + Pick: Individual Reference

2. Click on the left vertical wall of PUBLIC
Any tag intersected by this dashed annotation crop will RESTROOM 17.
disappear.
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e Click the next vertical wall on the other
side of the room and continue with the
two walls of the elevator.

e C(lick a point above the rooms in the
empty space of WAITING 35 to place
the dimension.

4. Repeat the process to add dimensions in
other locations.
5. Return to the dimension tool.
e From the second drop-down, choose
Entire Walls

fcore +  Pick: Entire Walls = | Options

e Click the Options button.
e Check Openings and choose Widths.
e Click OK.

Auto Dimension Options @

-

Select references:;

DOpenings

") Centers

[] Intersecting Walls

[ Intersecting Grids

QK | Cancel

6. Click on the exterior horizontal wall at the
top of the plan.

[ Walls : Basic ¥

i I

e Click above the wall to place the
dimension.

.|

e Click the Modify tool or press ESC twice
to finish.

Exercise 26 - Make modifications

Continue from the previous file or open the file named
26_Arch_Model_Doc_V2.rvt

1. Select one of dimensioned walls such as the
one between the PUBLIC RESTROOM and
the corridor.

e Move the wall slightly.

Note the change to both the dimension and the room
tag.
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[]

- = i FRoom Tags: Room T
pre——— |
| 1

2. Select and move one of the dimensioned
windows on the exterior wall.

e g For r-m P o1

3. On the Project Browser, open the floor plan
view GROUND FLOOR.

As you might expect, all changes to the model are
reflected here as well, even though the annotation may

vary.
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Exercise 27a - Alternate Dimension Text
Continue from the previous file

1. Reopen the view named Enlarged Lobby
Floor Plan.
2. Select the dimension you added at the top.
3. On the Properties palette, click the Edit
Type button.
e Click the Duplicate button and add the
suffix: w MM to the name.

[Systern Family: Linear Dimension Style V] Load...
Jd
B Name *

Mame | Linear - 3/327 Arial w MM|

4. Scroll down and for Alternate Units, choose

v]_'['- Duplicate. .. ]
i

|Linear - 3/32" Arial

Below.
e Verify that Alternate Units Format is set
_ toMM.

Units Farmat 1'-511/32" (Default)

Alternate Units

Alternate Units Format [ [* 1235 [mm]

Altarnata | lnite Drafiv

You can modify the settings if you like.

5. Click OK to see the results.

1" 4 1.

305 1214 304
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Exercise 27 - Working with a Schedule

Continue from the previous file

6. Verify that the floor plan view named
GROUND FLOOR is open.

7. On the Project Browser, beneath the
Schedules/Quantities branch, double-click
to open the Room Schedule.

e On the View tab, on the Windows
panel, click the Tile button.

O &C

Switch Close %

Windows ~ Hidden
Windows *

You should now have the floor plan and schedule views
side by side.

8. In the schedule view, click to select the first
room.

Notice it highlight in the plan as well.

9. Repeat by selecting a different room.
10. Click and drag through several rooms.

Notice them all highlight in the plan.
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A
Level

LOWER LEVEL | LAB

0.
L

LOWER LEVEL | TRIAGI
LOWER LEVEL & TREAT .
LOWER LEVEL | MEDIC) | =

: R e i ] "
LOWER LEVEL | XRAY = T

ERLEVEL |

11. With the rooms still highlighted, click the
titlebar of the floor plan view to switch
focus to the plan.

e On the Properties palette, change the
Limit Offset to 10 and press ENTER.

Note the change in both the Properties palette and
schedule. Note in particular the Unbounded Height
which is tied to the Limit Offset parameter.

3. Inthe schedule view, click on the title.
e Change the name to Room List and
then press ENTER.
4, Click in the Level header field and drag
through all of the headers. (They will all
highlight)

e On the Modify Schedule/Quantities tab,
click the Font button.

e Inthe “Edit Font” dialog, change the
Font size to 3/16".

e Check the Bold checkbox and then click
OK.

A B

Level Name Nu

LOWER LEVEL L4&B j 20
LOWER LEVEL TRI&GE 21

5. Click again in the title field at the top.
e Click the Font button again.
e Change the font to Arial Black and the
height to 1/4" and then click OK.

<Room List>

Number Area Unbounded

6. On the Modify Schedule/Quantities tab, on
the Titles & Headers panel, click the Insert
Image button.

e Browse to the image file named:
patient_room_icon w Title.png and then

click Open
*
< B
C D E
Humber Area Unbounded

7. Click on the letter above the Unbounded
Height column header (Letter E).
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e Onthe Appearance panel, click the 2. Right-click the new sheet and choose
Align Horizontal drop-down button and Rename.
choose Right. e Change the number to A103.
[ Shading ﬁy Font e Change the name to Enlarged Plans and
— then click OK.
EH Borders | Align Horizontal = " ) 1
, Sheet Title ==
*}? Reset % Left cal -
1= A103 Mumber
% Center
== Enlarged Plans| Mame
= Right |
— [ [ CK [: [ Cancel

8. Repeat for the Limit Offset column.
9. Click on Column F.
e On the Columns panel, click the Delete
button.

3. On the Project Browser up under the Floor
Plans branch, drag the Enlarged Lobby Floor
Plan view and drop it on the sheet.

e  On the Options Bar, from the Rotation

|_||—|1 m ,_|_|_, m-lj‘ on Sheet drop-down, choose 90°

Counterclockwise.
Insert |Delete| Resize Hide

X

Rotation on Sheet: 40 Counterclockwis:

[ Columns [
4. Move the viewport to fit in the titleblock
Exercise 28 - Adding a Sheet area.
Continue from the previous file or open the file named 5. Select the viewport and on the Properties

28 Arch_Model_Doc_V3.rvt palette, click the Edit Type button.

e At the top of the dialog, click Duplicate.
e Inthe Name field type Viewport no

1. Onthe ProjectB ight-click th
nthe Froject Browser, right-click the Title and then click OK.

Shg_(_ets br_anch and choose New Sheet.

- et | | Type Properties =
= E“‘ all Eamiby: Sysham Famiy: Wiewport -

Al Mew Sheet...

N e — i

A Browser Organization... e Eiename..

A Search ;

AL B hiadree: wimwport no Titke] Walue -

1
[ 8 Lx‘ Cancel
e Inthe “New Sheet” dialog, accept the 6. For the Show Title parameter, change it to

defaults and click OK. No and then click OK.
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Visualizing your Design
In this section we look at visualization tools and
techniques you can use to present your designs.

Exercise 29 - Using Displace Elements

This exercise shows the process to create an “exploded”
3D view of a portion of your design.

1. From the Application menu, choose Open >
Project.
e Browse to the file named:
29 Arch_Model Vis_Start.rvt.
e Select it and click Open.
2. Verify that the 3D view named Displace is
open.

3. Select the top shading device element.

e Onthe Modify | Generic Models tab, on

the View panel, click the Displace
Elements button.
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oo
]

S O Tt =«

Maodify View

LN,

Displace Elements

& I_PIL: |_P|‘_;_,’? [ 1]
)
=

| Creates a viepe-specif
be desplaced in the v

This feature is usefu

I'e view IRe vid&d, i

http:/iget.adobe.con

FIH'\ F‘ Fnr more I1|

A small colored displacement icon will appear on the
selected element. Red moves along the X, green moves
along the Y and blue moves along the Z.

4. Highlight the green arrow and drag it away
from the face of the building.
e With the element still selected, drag up
slightly with the blue arrow.
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5. Repeat the steps with the other two
shading devices.
e Move the middle one in the Y direction
only away from the face of the building

e Move the lower one away from the face

of the building and down slightly.

6. To fine-tune placement, click the Right face

of the ViewCube.
a@

S e

"= Click or Drag

A
P}

e Click on each shading device and use
the green and blue arrows to fine-tune
the positions.

——

I
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e To return to the previous axonometric
view, highlight the ViewCube and then
click the Home icon that appears.

L
-
"u

i

Home

-

el

Displace one more element.

7. Select the Curtain Wall. (Be sure to click the
curtain wall itself — dashed outline — not the
mullions or glass).

e Displace this element and move it
slightly away from the exterior wall with
the green arrow.

e Make any further adjustments to the
positions of any of the four displaced
elements.

8. Select one of the displaced elements.

e Onthe Modify | Displacement Set tab,
on the Displacement Set panel, click the
Path button.

Medify | Displacernent Set

Eil= 2

Edit FReset [ Path

Create Displacement Set —
i I

e Click near the ends of the shading
device to add a few paths.
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e Continue clicking at the edges of the
other displaced elements.

e Click the Modify tool or press ESC twice
to finish.

Try orbiting the view. Notice that the displaced elements
and lines orbit with the rest of the model.

9. Select the Section Box surrounding the
view.

10. On the Modify | Section Boxes tab, on the
View panel, click the light bulb icon and
choose Hide Elements.

11. Open another 3D view.

Notice that the elements are not displaced elsewhere.

@ el | -
C@ Fiide Elim =nes Try duplicating the view.
| 1
&(E) Hide Category e Duplicate will not copy the
- displacement.
Hide by Filter e Duplicate with Detailing will also
duplicate the displaced elements.

29



AB3529-L

Exercise 30 - Accessing Materials

Continue from the previous file or open the file named
30_Arch_Model_Vis_V1.rvt

1. On the View Control Bar, click the Visual
Style pop-up and choose Realistic.

& Graphic Display Options...

5 Wireframe
(= Hidden Line
1 Shaded
(= Consistent Colors
Ray Trace k

1B GeCo R FR g @ o (B

Realistic mode displays the materials live in the shaded
viewport. If you want to edit the materials, use the
Material Browser.

2. Onthe Manage tab, on the Settings panel,
click the Materials button.
biatessl Frmr « Loomnkis Codenm Tile Ja 02 E ==

£l s 7 Skl
| Hivw L Ry hopmasgnce

Pemprci Blbenake 41 =

| Cobor POl Z12 102 230
Mok Caleg The M e

Tusigudriey
ATl = Sartass Pt

Fasar, Coiling 2424 |
-
) el T
A et Tk Al
= Lot Patiom
Furded - Fn Faare, dronck

Snstgh et o fafaie e

EEREEED

I

"?
7

=

]
il
i

Materials in the current project are listed on the left. Edit
the currently selected material on the right in one of
several tabs.
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3. Scroll down and select the material named:
Render 255-0-0.
Notice the red color assigned to the Shading value. This

material is assigned to the blades of the shading device,
however this color is not being used to render it.

ldentity | Graphics | Appearance T
¥ Shading

Use Render Appearance
Color |RGE 255010

Transparency o

4. Click OK to dismiss the dialog.
e Change the Visual Style to Shaded.

Notice that the shading devices now use the red color.
When rendering however, Revit will use the same
settings shown in the Realistic visual style.

5. Change back to Realistic Visual Style.

e Reopen the Materials dialog and select
the material named: Render 255-0-0
again.

Right-click it and choose Rename.
For the name type: Shading Louver
Blades.

Render Material 255-0-0
Edit _
Render Duplicate

Render Delete * 127

Addto »

| e [ [N, O S s G ) = = 0 = |

L=a)

e Click the Appearance tab.
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Here you can see that the color is dark gray instead.
Appearance settings are used for rendering and
Realistic shading.

e Click on the color swatch.
e Inthe “Color” window that appears,
choose a color that you like.
6. Click back on the Graphics tab.
e Check the “Use Render Appearance”
checkbox.

Identity | Graphics | Appearance

¥ Shading

. Use Render Appearance

Color [RGB 170107 100

Transparency |

e C(lick OK to see the result.
7. Zoom in on the louvers
e Try both shaded and Realistic Visual
Styles.
Notice that the color will now display in both modes.
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Another way you can access the materials on an
element is to select it and edit its properties. The
shading device is part of a displacement set, so to edit
it, we need to use the TAB key.

8. Highlight the shading device, press the TAB
key. Verify that the Status Bar shows that
the Generic Model is highlighted and then
click.

Generic Models : Sun_Shades_Louvre_Pararetric_1957

e On the Properties palette, click the Edit
Type button.

e Click the small browse button in the
field next to Support Material.

Other E]
Support Width o 2

Support Overhang o2 H
Support Matesial < By Category>| . (=]
Support Length E Li’
Tommnrt Nerdh 3"

9. Inthe “Material Browser” click the Show
Library Panel icon at the top.

Matenal Browser - Shading Louver Blades

i Identit

Project Materials: All v @ » ¥ Shad
Mame
Sh:-w',-andﬁ

- Rubber - Midmark - Black "b""? panel.

e At the bottom of the dialog, on the left
side, scroll down and select the Metal
category.

e Inthe right panel, scroll down and
locate a metal material you wish to use
like Steel, Polished.

e Place your mouse over the material and
when the small arrow appears, click it.
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WS RN T - -
T Masonry = Mame -~ B
= Metal [ ]
T Mesc Steel Po T L .,-.
| - o
- @&-B Adds material to
E dacumenit.

This adds the material to the current document.
If an error appears, click Replace.

10. Click OK to assign the material.
e Click OK twice more to dismiss the
“Material Editor” and “Type Properties
dialogs.

Exercise 31 - Create a Cloud Rendering

Continue from the previous file or open the file named
31_Arch_Model_Vis_V2.rvt

1. Onthe Project Browser, verify that the
Displace 3D view is open.
First prepare your settings for Rendering.

2. On the View Control Bar, click the Visual
Style pop-up and choose Graphic Display
Options.

% Graphic Display Opticns...

(5 Wireframe

' Hidden Line

(= Shaded

£ Consistent Colors

(=7 Realistic

.Fla}-'TracE

B Ge T R 03 W ¢ B

3. Inthe “Graphic Display Options” dialog,
configure the following settings:
e Under Model Display, choose Realistic
for Style.
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e Under Shadows, check the Cast
Shadows box.

e Under Lighting, for the Scheme, choose
Exterior: Sun only.

e Under Background, choose Gradient
and accept the default colors.

e Click OK to dismiss the dialog and apply
the changes.

Graphic Display Options =
% Model Display -
_.__..-"’
style:  |Resistc . -
] Show Ediges
Transparency: | 0
sihouettes: | <none> -
v Shadows
[¥] Cast Shadows “
| Show Ambient Shadows
+ Lighting
Scheme: [Eu‘tﬂ'nr:&nnriyr * 'r]
Sun Setting: | <In-session, Lighting > |
Artifidal Lights: riifical Lights...
Sun: { 30
Ambient Light: (] o
Shadows: [} 50
» Photographec Exposure
- Bﬂgl‘m 2
-
Background: | gradient ( -
Sky Color: [ RGB: 189-209-208 |
Horizon Color: [ ] RGB 242-242-242 J
Ground Color: [l RGB 165-165-165 ]
| Save as View Template. .. |
[ oK | cancel | aply
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4. On the View tab, on the Graphics panel, Rerde in Cloud ===
click the Render in Cloud button.

e If prompted, log into your Autodesk R L o L
account.
5. Inthe “Render in Cloud” dialog, click v (D
Continue. Outpt Trpm | 500 e
Fender in Cloud = Render Cusity | Best
Welcome to Rendering in the Clowd for Revit 2013 Espaiure | Advarced
Poa Fomat | PG Lossess)

Te bargin rendering in the cloud:
+ Emad pastergpaunubn com when conplels

‘|:—F Stepl

Cin the nest sermen, sebect 30 views and stact rendering

Star R.M"“:,I'h Cancel
N

Step 2
M Thie service will nobfy you when your images are resdy
o) “'F‘ . . .

ct*View > Render Galliry” ko view, downioad, or 4o more with your If you check the box, Cloud Rendering will email you

riradarings onlive,

when the rendering is complete.

Dier® shew it maisage next time | Canlinum
8. On the View tab, on the Graphics panel,
click the Render Gallery button.
6. Inthe second “Render in Cloud” dialog, e Login to your 360 account.
configure the following: e View and/or download your rendering.

e For the 3D View, choose: Displace.

e For the Output Type, choose: Still s e i
Image. ot

e For the Render Quality, select your
desired quality. (Higher quality takes
longer).

e Choose an Image size. (Larger image
size takes longer).

e Choose an Exposure setting and
preferred File Format.

7. Click Start Rendering.
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Further Study
You can find more information and tutorials in
The Aubin Academy Master Series: Revit Architecture.

If you want a deep dive into the Family Editor try my new book:
Renaissance Revit: Creating Classical Architecture with Modern Software.

Past Autodesk University Class:

“Autodesk® Revit® Families: A Step-by-Step Introduction” visit: www.pauluaubin.com/au to learn more.

| also have Revit video training available at: lynda.com/AU2013/PaulFAubin. | have
several Revit courses at lynda.com: Revit Essentials (2011 and 2013), Revit Family
Editor, Revit Architecture Rendering and Advanced Modeling in Revit 4
66(6 Architecture, Phasing and Design Options, Up and Running and more on |yn da.com
jﬁﬁ the way soon.

o The Revit Family Editor course is devoted entirely to the Family Editor and content creation. The
N 7L, Advanced Modeling course covers the Massing Environment as well as many other related topics.

If you have any questions about this session or Revit in general, you can use the contact form at
www.paulaubin.com to send me an email.

Follow me on twitter: @paulfaubin

All of your lab monitors from today also have resources available and teach classes here at Autodesk University. Do
a search for:

Brian Mackey, Founder, BD Mackey Consulting, Desiree Mackey, Professional Engineer, BIM Manager:
Martin/Martin, Steve Stafford, CEO, AEC Advantage.com


http://paulaubin.com/books/
http://paulaubin.com/books/
http://www.pauluaubin.com/au
http://lynda.com/AU2013/PaulFAubin
http://www.paulaubin.com/

