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Don’t Get Floored in Your Facility

Christopher Fernandez — CADD Microsystems, Inc.

FM427-1 See how Autodesk Revit Architecture can be an effective facilities management tool. Understand

how parameters, schedules, and area plans can create a cohesive facility plan from design to
management..

About the Speaker:

Christopher spent many years working in the AEC community as a designer, project manager, and CAD
Manager. Now he is a Senior Applications Engineer with one of the most successful resellers in the na-
tion, CADD Microsystems, Inc. He is a certified instructor and Revit Implementation Expert. He applies
his diverse industry experience to assist design firms with adapting their work processes to take advan-
tage of design automation tools and collaborative technologies.
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Space Programming for Design

Space Programming is one of the first steps in designing a building. The Facilities Manager uses a variation of this
tool when adding or subtracting properties, buildings, floors, and rooms. Room Schedules in Autodesk Revit allow
us to create space without having to already have a building to work with. This technique will allow us to design

based on needs.

Step 1 - Create a New Room Schedule

Name the schedule Programming Sheet.

Step 2 - Select and Create Parameters

Select
- Name

- Area

Create

- Required Area

—
MNew Schedule

Category: Mame:

Railings b] Srogramming Sheet

Ramps

Roofs o

Rooms (®) 5chedule building components

Site Schedule keys

Slab Edges o - ¥

Specialty Equipment Key name:

Stairs

Structural Columns
Struckural Foundations
Structural Framing
Topography

Wall Sweeps

Walls

Windows

Phase:

Mew Construction M

[ 5how categories from all disciplines

OF l [ Cancel ] [ Help

Parameter Properties

Parameter Type
() Project parameter
(Can appear in schedules but nok in tags)

(") shared parameter

(Can be shared by multiple projects and Families, exported to ODEC, and
appeat in schedules and tags)

Select. .. Expoatt...
Parameter Data
Mame: Group parameter under:
Required Area |Identity Daka M
Discipline:
| Common M Instance Tvpe

Tvpe of Parameter:

|.|1\rea M

&dd to all elements in the category

QI l [ Cancel ] [ Help
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Step 3 - Create Calculated Values

Creating a Difference Calculated Value will allow you to see the amount of
change needed after the Room object is placed.

fam '\
Calculated Value
Mamne: Difference
@ Formula O Percentage
Discipline: | Common M
Type: #res v]
Bl Area - Required Area
(04 ] [ Cancel ] l Help
Step 4 - Add Conditional Formatting
In this scenario, if the difference in the Required
Area is greater than 10 Sq. Ft., | want the fill
color of the field to be Red.
Schedule Properties
..Fields || Filker b Sorking/Grouping | Faormatting IAppearance-E
Fields:
E::: ﬂe:adlilng:_
Required Area Difference
Difference:
Heading orientation:
Horizontal i:l
Alignment: =
| Left |v]
Field formatting:
[IHidden Field
(i = = —
Conditional Formatting
Condition
Field: Test! ‘alue:
iDiFFerence |v| iGreater Than |vl: 10 5F | and
Conditions to Use: Background Color: |E

Difference = 10 5F
Clear all

QK ] ’ Cancel
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Step 5 - Add and Edit Rooms in Schedule

Use the New button to add Rooms to the schedule.

Fill in the information for Name and Required Area.

Programming Sheet
Marme Area Reguired Area Difference
Oiffice Mot Placed 150 SF
Conference Room Mot Placed 450 =5F
Stairs Mot Placed 0 sF
hens Roam Mot Placed 250 =5F
Step 6 - Create Space and Place Rooms
Use the Room Separation Lines tool to create a layout of
Rooms. Assign Rooms with the Room tool by choosing the
Room Name from the Room dropdown.
| Text ‘@ Railing K] area - ﬁ Set
| Ling &3 Ramp gj% @ EE Legend ﬁ’u Show
| Group - ® Stairs - D%Tag - I}Ref Plane -
del Circulation Datum | o | FPlans
|@ : s |
@ Rocom Separation Line
Select the Room from the list ~ F@@m: 1 Office
Mew
1 Office

2 Conference Room

3 Stairs
4 Mens Room

by
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Space Programming for Management

In this example lets use calculations to analize Gross and Net square footage and then use those values to define
areas of assignable/non assignable space.

-
Step 1 - Create a New Room Edsnalls e *

Schedule

Category: Mame:

Railings + | Space Study|
Ramps
(@) Schedule building components
Site () Schedule keys

Slab Edges
Spedalty Equipment Key nams:
Stairs

Structural Columns
Structural Foundations
Structural Framing
Topography

Wall Sweeps

Wallz

Windows

Phase:

[New Construction -

m

-

[7] show categories from all dizdplines

E QK i [ Cancel ] [ Help

e— T A

Step 2 - Select Parameters

Select

- Name

. Area

Schedule Properties I v _= ﬂ

Fields |Fi|ter | Sorting/Grouping | Formatting | Appearanoel

. Level

Available fields: Scheduled fields {in order):
| Add > | [Number

Base Offset = — MName

Ceiling Finish Area

Comments
Count
Department
Floor Finish
Level

Limit Offset
Ocrupancy [ Add Parameter,.. ]
Occupant
Perimeter - [ Caloulated Value... ]

<— Remowve

m

[N S PR e o By

Edit... Delete Edit... Delete

Select available fields from:

[R.aoms - Move Up Mave Down

[Tindude elementsin jinked fies

[ 0K ][ Cancel H Help

= — —
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Step 3 - Create Calculated Values

Creating a Difference Calculated Value will allow you to see the amount of

change needed after the Room object is placed.

Create

- Required Area

(Area)

- Rentable (Yes/No)

- Rentable Area
Formula:

- Rentable Area

(Area)
if(Rentable, Area, 0 SF)

(%) (Number)

Formula: (((Rentable Area * 1) * 100) / 1071 SF)

[ Calculated Value M1
MName:
(@ Formula Percentage
Discipine: common [ Calculated Value ng
Type: frea Mame: Rentable Area (%)
Formula: if(Rentable, Area, 0 SF) E] @ Formula Percentage
o ] [ — ] [ e ] Discipline: Comman
Type: Mumber
Eormula: (((Rentable Area = 1) = 100) / 100 [...]
Ok, ] [ Cancel ] [ Help ] .
Formula Syntax
Addition + Logarithm log

Subtraction
Multiplication
Division
Exponentiation
Arcsine
Arccosine

Arctangent

*

/

x"y, x raised to the power of y
asin

acos

atan

Square root

Sine

Cosine

Tangent

e raised to an x power

Absolute Value

sqrt: sqrt(16)
sin

cos

tan

exp

abs
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Step 4 - Formatting
Round the Rentable Area (%) Field

i Format — Mw
[[uze default settings
Units: |Fixed -
Rounding: Rounding increment:

| | Custom v] 1
Imit syrmbol;

[] suppress trailing 0's
Suppress 0 feet
Show + for pasitive values 1

[] Use digit grouping

SUppress spaces

[ oK ] [ Cancel
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Scenario Planning

Sometimes we want to know "What if?" Sometimes we need to reconfigure or add space and want to experiment
with the right fit. We can solve this issue with Design Options.

Step 1 - Set Up Design Options Design Options
Add Option Sets and Options as necessary. ot At Edit
| Main Model

—

=-{5500 59 Bt Addition;
e Morthwest Corner [priran)
- Eagtern Elevation

Option Set

’ Mew

Renarne

l
’ Accept Primary. .,
l

Delete, .,

Opkian

T

Close ] [ Help

Step 2 - Design As Needed

Working on the appropriate Design Option,
create the scenarios that are needed.

Notes

Design options can vary in complexity. For example, a
designer may want to explore alternatives for entry designs
or structural systems for a roof. Design options tend to
become more focused and simplified as a project progresses.
They are typically used as follows:

- Changing the entry design
- Exploring different layouts for rooms or furniture
- Trying different window configurations

- Developing sustainable design alternatives
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Step 3 - Create Views for Design Options

To make it easier on you, create views for the different options. Then set

Visibility Graphics Overrides to show those Design Options.

-~

Rename View

Mame: | 01 Floor - Morthwest Corner

-~

Rename View

Mame: | 01 Floor - Eastern Elevation|

ok ||

Zancel

Visibility/Graphic Overrides for Floor Plan: 01 Floor - Northwest Corner

IModel Categories | Annotation Categories | Imported Categories | Filkers

Design Option Set | Design Cption | R
5500 50, Fr. Addition | Marthwwest Corner (primary’)
ko Aukbomatic =
Maortbwest Carner (primary’)
Eastern Elevation
Step 4 - Place Views on Sheets
To illustrate your designs, place them on sheets.
|

(cmi Design Option 1 - Northwest Corner

A101
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Space Accountability

One of the main areas of responsibility for a Facility Manager is tracking Space. Whether it's who's in it, who pays
for it, what spaces utilities affect another spaces. We can track all kinds of information with parameters, crea-
tive legends, floor plans and Area Plans.

Color Scheme Legends
Which one is visible is a property of the View

Edit Color Scheme v.9
Schemes Scheme Definition
Categary: Title: Color: (@ By valus
e Lsgend Name [ Ovrance ot Fomat..
[ [none) alue Wisible Calor Fill Pattern Preview InUse
Number -] 1 |Conference Roam; ] PANTONE 62 Selid Fill
Name 2 |Corridor 1] P E, Solid Fill
hiea JE 3 |Executive Office v PANTONE Solid fill
= |a_[Fiing vl PGB 0%E-724 :Sold fill i
15 Joyer t 0 RGROA4-197 Soldfil
6 |Kitchen | | - Solid Fill
7_|Mechanical | Elect v (B pop 192064 Sold fill
8 |Men's [v] C PANTONE 61 £Solid fill
9 _|Offics M T RGB 194- 161 Sold fill
10 |Printing [w] I RiE 064-064 £ Solid fill
11 |Reception [v] ‘I LG (6 Solid fill
2 (S CIN soldfil
13 |Women's ] Solid Fill
14 |work Area v Solid fill
15 |Warkstations [} I RiaE 139- 166 F5olid fill
2 &b
Cptions
[ Inchude elements From linksd filss
J [ conel  J[ oo |[ b

temdcr

l ==

[ contereaes room O ome
|:| Corrldor . Prlithg
|:| Erecutie Office . Recaption
|:| Fllhg Dstlr

. Fone 1 .ll\.bmel's
& weie [ ok area

B mecharicals Bkt cal [ o tkstations

[ mers
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Quick Notes Tips

= Rooms represent the space between your modeled = Create a separate floor.pla?n. ngw just for your
elements (walls, doors, columns, etc.) Rooms and turn off their visibility in other Views

= Deleting a Room does not remove it completely
from your project, you must also delete it from the
Room Schedule

= Rooms must be added in plan Views

= Room properties can be scheduled and most
elements know which room they are located

within (Doors even know the “to” and “from” * Youcan t‘?g all L Rooms in a View
Rooms) with the “Tag All” tool found on the l‘@

“Annotate” tab of the Ribbon
Tag All

= Room Separation Lines allow you to break up
Rooms within an area when there are no walls

Step 1 - Create Views for Legend Types

CMI University - Plan Types.rvt - Project bro.

=~ Floor Plans
- 01 Floar
-+ 01 Floor - Departments
- 01 Floor - Vacancy
- 02 Floor
- 02 Flaor - Departments
- 02 Floor - Vacancy
- 03 Floor
- 03 Floor - Departments
- 03 Floor - Vacancy
- 04 Floor
- 04 Floor - Departments
- 04 Floor - Vacancy
- 05 Roof
- 05 Roof - Departments
- 05 Roof - Vacancy
- Gite

Step 2 - Add Legends and Edit as Necessary

[ [——

e




A\\%) Autodesk University 2010 LEARN. CONNECT. EXPLORE.

Step 3 - Add Parameters as Necessary

Eﬁ Project Information Location =

['% Project Parameters |2, Coordinates ~

rE-L Shared Parameters

f‘é Transfer Project Standards

Macro
Project Units % Dvirna 1inicad i75) Dimcitinn Manage
Project 54 Project Parameters o

Specifies parameters that can be added to elements in 2 project, and
used in schedules.

Press F1 for more help

Project Parameters

Parameters available ko elements in this project:

Cost Center
Fire Extinguisher
SIF Cabinet Mumber

Modify, ..

Parameter Pro perties

Parameter Type

(%) Project paramster

() Shared parameter

appear in schedules and tags)

Parameter Data

K ] [ Cancel

Mame:

| Wacant

Discipline:

I
;Common

Type of Parameter:
iVesJ‘No

I vl (3} Instance

(Can appear in schedules but not in tags)

{Can be shared by multiple projects and Families, exported ta ODBC, and

Group parameter under:

Eldantlty Data

O Type

Cakegories

[CPlumbing Fixtures
[Project Information
DPererty Line Segments
[CProperty Lines
[Railings

[Jramps

[JRoads

[JRoofs

[+#]200ms

[]shaft Cpenings
[sheets

[Jsite

[]5lab Edges

T ISmacialbu Fainrank

l Check all ] [ Check Nong:

[[]5how cateqaties From all disciplines

[“Hide un-checked categories

oK ] [ Cancel ] [ Help

Step 4 - Create a New Legend and Edit as Necessary

Edit Color Scheme

Schemes Scheme Definition
Category: Title:! Color: (®)By value
T e P —
|Rooms Wacancy [vacant >
rone] Walue Visible | Colr | Fil Pattern Preview In Use
Name = | ] -1z Solid fil 1 z
Department R El ; Solid fill ]
Wacancy IE

X
D o Xy

Options

[“]nclude elements from linked files

oK | [ cancel | [ ol

vacaroy

'3
W




Autodesk University 20710 LEARN. CONNECT. EXPLORE.

Step 4 - Create Schedules

Create a Room Schedule for reporting purposes.

Schedule Properties

Fields iFiIter Sorting/Grouping || Formatting Appearance-?

Ayailable Figlds: Scheduled fields (in order):

Bass Finish i~ Add —= Humber
Base Offset ' - Name
Ceiling Finish = : Area

Comments el i Yacant

Cost Center
Schedule Properties

Count

Department
EE\?; Finish | Fields | Filker | SortingGrouping | Formatting | Appearance |
Limnit Offset
Qccupancy Filter by: |\|'a|:ant |vJ !euuals |:I

Perimeter [
ol e 1ok 4l

|Yes |vI

and: i(none) Schedule Properties

Select available fields from: — =
T Fields | Fiter | Sorting/Grouping |Furmatting Appearance |
| Raoms |v]

Sort by: | Mumnber b' I (%) Ascending () Descending
[Header [ Enater: [Clelank line

[include elements in linked files

Then by: I(none) |v|

[[] Grand totals:

Itemize every instance

(o] 4 ][ Cancel ][ Help

Step 5 - Place On Sheets for Reports

Wacancy

. Mo
.‘r‘es

Room Vacakcy Schedile

[[Humber [ Wame [ éra |
101 Room EEED

[GE} Break Alea [519 SF

108 Foom 32 SF

0% Room EEE

('Eﬁ-" 15t Floar Wacancy Repaort

2708
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Because of Autodesk Revit’s amazing ability to organize and display views differently we can get a little creative
at showing what we want how we want it.

The most effective way is the Area Plan. The reason | use this is simple, | can create my own categories and
making views couldn't be easier.

Step 1 - Create an Area Scheme

Name the new area scheme. Also, as with most
things in Revit, information is key. Fill in
descriptions.

Area and Volume Computations

Computations | Area Schemes

Marne | Description |6 | MHew
1 Fire Egress Map illustrating Fire Egress fram Space Locations 1=
2 |Fire Extingusher Location Map Hlustrating Fire Extinguisher Locations
4 HobiCold Piping Map illustrating HokfCold Walve Shutoff
5
&  |Rentable Area Measurements Based on the Standard Method For Measuring Floor Area in

7  |Shelter In Place Cabinet Loc Map Hlustrating Shelker In Place (SIPY Cabinet Locations

QK H Cancel ” Help

Step 2 - Create Appropriate Area Plan

Plan Views v|
@ Mew Area Plan

,..’..ﬁ —
E H Floor Plzn Type:  Metwork Topology lhd

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

—_|_||% Feflected Ceiling Flan

Area Plan views
01 Floor

. 02 Floar
Ihl Flan Region 0% Floor
04 Floor

05 Roof

r===1
1
L

Area Plan

[}

_ |
1 [}
L
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Step 3 - Create Necessary Detailing

In this example, I've created CAT-6 Cable Linework.

Ling Styles
Line 'Weight
Cateqgory Line Color Line Pattern
Projection
= Lines i W RGB 000186000 | Soid
<hies Boundary> & W FGB 12800025 | Soid
<Beyond> |1 | M Black | Solid
<Centerline> |1 | N Black. | Center 1/4"
<Demolished: |1 I Elack Demalished 3416"
:gf;?; e T :: New Subcategory
<Room Separation: 1
<ketch> |3 il
<Space Separation> |1 caT-g|
Axiz of FHotation 5
Fire Egress | 10 S.L.'b.';‘?t.'ﬁfgow EF'. —
Hidden Lines [1 i ]
Insulation Batting Lines |1
Lines [1 [ oK l [ Caneel
Mediurmn Lines |3
Thin Lines |1 | . Black. | Solid
‘wide Lines |5 | . Black, | Solid
Modify Subcategories
Seleck Al I I Select Mone I [ Invert
Mew
Ok I [ Cancel

Step 4 - Annotate as Needed

|

014 Py [Toza,
|
|



Autodesk University 20710 LEARN. CONNECT. EXPLORE.

Tracking information about content is the lifeblood of a Revit Facility Manager. Since Revit is a big database with

an amazing graphical front end we can take advantage of it.

Step 1 - Create / Open Content for Editing

In this scenario, | will open up Copier.rfa

Step 2 - Edit Category if Necessary

Categories deal with how the object will schedule
as well as how it appears in Object Styles,
Parameter Lists and Visibility Graphics.

For this example, I’m going to specify this family
to be Specialty Equipment.

Note: Family Categories are fixed values that
cannot be edited. However, we can create
Subcategories.

Family Category and Parameters

Family Category

Blectrical Fixtures
Entourage

Furniture

Furniture Systems
Generic Models
Lighting Fixtures

Mass

Mechanical Equipment
Parking

Planting

Plumbing Fixtures

Site

Spedalty Equipment
Structural Columns
Structural Foundations
Structural Framing

m

[7] show categories from all disciplines

Family Parameters

OmniClass Mumber

Parameter Yalue o
Work Plane-Based [ -
Always vertical -
Part Type Meormal
Shared [

Ok

Cancel
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Step 3 - Create Subcategories if Necessary

Object Styles [

Mode! Objects | Annotation Objects | Imported Objects |

Line Weight

Category Line Color Line Pattern Material

SR Speciatty Equipment [T Solid
Hidden Lines 1 Dash

Mew Subcategory @

MName:

Select All I [ Select Mone ] [ Invert

Office Equipment

Show categories from all disciplines

Subcategory of:

[ [Specialty' Equipment - ]

oK || cancel |

Step 4 - Create Parameters

Family Parameters

Cannot appear in tags or schedules. These parameters are reserved more for control of the family.

Shared Parameters

Can appear in tags and schedules. These, by far, are the most flexible types of parameters. They reside in an
external txt file. Shared parameters can be added to families or projects and then share with other families and
projects. Shared parameters are particularly useful when you want to create a schedule that displays various
family categories; without a shared parameter, you cannot do this. If you create a shared parameter and add it
to the desired family categories, you can then create a schedule with these categories. This is a multi-category
schedule. Only certain categories within Revit Architecture allow shared parameters. For instance, Annotation
Symbols and Titleblocks cannot contain Shared Parameters.

Project Parameter

Can appear in schedules but NOT tags. Project parameters are parameters you define and then add to one or
multiple categories of elements in a project. They are specific to the project and cannot be shared with other
projects. You can then use those project parameters in multi or single-category schedules.

Reporting Parameter

Reporting parameters extract a value from a geometric condition and use it to report the data to a formula or as
a schedulable parameter.
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Data Types (Common)
Text
All forms of text. This data type cannot be used in mathematical functions.
Integer
A set of numbers consisting of the natural numbers including 0 (0, 1, 2, 3, ...) and their negatives
(0, -1, -2, -3, ...). They are numbers that can be written without a fractional or decimal component.
Number
An number that can possibly be used including 0, 1, -3, 3.1415, etc.
Length
Feet and inches, millimeters, miles, etc. Formulas can be used in this field.
Area
Contains an area value such as SF, SM, etc. Formulas can be used in this field.
Volume
Contains a volumetric value such as CF, CM, Cl, etc. Formulas can be used in this field.
Angle
Contains the angle value of an entity. Formulas can be used in this field.
Slope
Can be used to create parameters that define slope.
Currency
Can be used to create currency parameters.

URL
Provides web link to user defined URL.
Material
Establishes parameters in which a specific material can be assigned.
Yes/No
A Boolean operation is used, true and false.
Family Type

Use with nested components to swap components after the family is loaded into a project.

Note: NO DATE FIELD

Step 4 (con’t) - Add the Following Shared Parameters

Create
« Purchase Date
- Warranty Date
+ PO Number
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Step 5 - Load Content and Parameters Into the Project

Project
Parameters

—
=

=

Shared
Parameters

Manage -> Project Parameters

This is the tool that allows you to create parameters inside of a
project. This tool also links Shared Parameters to project objects.

Manage -> Shared Parameters

This is the tool that allows you to create and manage Shared

Parameters.

Step 6 - Schedule Content

-
Schedule Properties

B 3 -

—

Fields |Fi|ter I Sorting/Grouping IFormath'ng | Appearance|

Available fields:
-
Assembly Description =
Circuit Number
Comments

Cost

Count

Description

Farnily

Family and Type
Keynote

Level

Manufacturer -

na__l.

m

Scheduled fields (in order):

Add Parameter...
Calculated Value. ..

Room: Mumber
Type Mark
Type
Warranty Date

Edit... Delete

Select available fields from:

[S|:ler&:ia|t5-I Equipment -

[ 1ndude elements in linked files

Edit... Delete

Move Up Move Down

QK ]l Cancel ” Help

Note: Change the ““Select available fields from™ value to get more parameters.
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Database Connectivity

Autodesk Revit DB Link provides a way to add model element information to a database, where it can be modi-
fied. After modification, the updated data can be linked back to the Revit Architecture project. If you have Auto-
desk Revit DB Link installed, refer to the Autodesk Revit DB Link online help for more information.

Step 1 - Start the Revit DB Link Tool g

External
Tools

-

Batch Print

Acquire from Google Earth

Publish to Gocgle Earth

Import Google Earth File (KML/KMZ)
Expart Google Earth File (KML/KMZ)
Revit DE Link

Revit Extensions Manager
Worksharing Monitor
Sheet Creator
MNavisworks 2011

Step 2 - Connect to ODBC and Export

-

Link Revit Model with Database

Select a new or recently used connection to Export or Edit and [mport.

[Select a new connection]
CADatabbutodesk v dutodesk Urniversigh 200950 on't Get FlooredsD atasetshD atasets'b,
C:hDatahdutodesk \Adutodesk Universitph 200950 on't Get Floored\D atasets ABC Facilit,

Expart | | E dit and |mport
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Step 3 - Edit Information or Create an
Application for Use with Revit

am Tacility : Databave (Access 2002 - 2007 fle format)
Hgpn Klgean Gt | X |2 - E M

fncord: (1) « [T (L OIEE of 1
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Documentation

| find that Autodesk Revit can be a very effective presentation and authoring tool. In this section, | have created
a Building Safety Review document that can be given to occupants of the building to make them aware of specific
safety issues.

Building Information

| |
IE Emergency Exit Stairwell

[y I;,ww-ln :

Fire Safety External Threats Medical Emergency
| |

Fire Safaty

If Youor Someane Elie (leads
Medical Azziztance

= memain caim.

= Call #11 1o dispatch EMG.

= Motity Bullding Management.

A

E o mesovars e Severe Weather

Inthe Case of 3 Bomb Thieat Inthe Case of a Severe

Weather Alert

= Remain in the buikding.
= Stay windove. Tryto move

= hwa
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