AUTODESK
UNIVERSITY

Data-Driven Occupancy
Load Workflow Using Revit

EvolveLAB Code Tools

Clara Fonte Boa
Design Technologist | EvolvelLAB

Jim Greve
BIM Manager | EvolvelLAB



o
)
S
m
(q+)
@)

<

=




) 0N 4

¥ EVOLVE

EvolvelLAB
® Automation & Interoperability Products “ H elp] ng ArChiteCtS,
o Helix, Glyph, EvolveGD, etc. E ng] nee rS, ad nd
® Custom App Development C(.)nStrU(.:t]On
Professionals implement
® BIM Support & Training Design Tech n0[ogy”

® Computational Design

»#42 AUTODESK UNIVERSITY



Clara Fonte Boa
Design Technologist | EvolveLAB

® Universidade Federal de Ouro Preto, Brazil

o 5-year Bach in Architecture, Urban Planning and Landscape
Architecture.

o 1l-year at Dessau Institute of Architecture, Germany.
® 7 vyears Architecture

® 3 years as Design Technologist
o BIM Management
o Dynamo and light coding
o Ul/UX Design

® lLego Builds & Pottery




Jim Greve
BIM Manager| EvolvelLAB

® 20 Years Design/Production Experience in the AEC Industry
o CAD Tech to BIM Manager
o Architectural Design
o Multi-Discipline Design

o Terrestrial LiDAR Specialist
* Autodesk Recap

® BIM Management
o Training
o Client Relations

o BIM Consulting

® Music Gear
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How do the
Code Tools use
Revit?

PROJECT
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How do
the Code Tools use
these Revit features?




Room & Area
Elements

® What are Rooms and Area
Elements?

* The cookie jar

® When to use each?

o Rooms
* Quicker

* Uses walls & other elements

o Areas
* Versatile

* Many types in same space
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Schedules

® What are schedules?

o The user interface

® How do the Code Tools use
schedules?

o QA/QC schedules
¢ Partial results
* Conditional Formatting
* Color Coding
o Documentation schedules
* Only relevant results

* Ready for Code Plans
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<Code Review - Rooms>
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Name Numper | Dccupancy Grovp ke Sccupancy Grows |_Runction of space key*r Function of space \ooa Factar nevGross Frea Poin ot raver pams Additio| Numper o ¢
2oom 1 z018 B o, 2 Agricuniural buiding 500 G208 7] B B
Ream z 1.1 o ASSEMELY 21 Mai buildings - covered ana open 2 NET ] 435 a53
Ream 5 2012 T3 3 ASSEMELY 5 nestoreas 100 Gros ] 5 10
Ream . 2018 108 et ASSEMELY 701 riess creqs - Concenroted Dusness Use NET/SRCSS
Ream 5 2015 TS £S5 ASSEMELY 7.0l nes orecs - Concentrotes cusiness use -1 NET/SRCSS -£70 -£70
Ream s 2012 2 BUSINESS, 7.0l nes orecs - Concentrotes cusiness use -1 NET/SRCSS -£70
Room 7 018 5 E EDUCATIONAL 22 Mercantiie ) GROSS (m| 15 15
Zoom B s i 5 e = i 5 Zioe ] i i
200m - 2012 402 £z FACTORY 22 e NET/GROSS 5 aros 570
200m 0 2018 01 K1 HICH KALAZD 2208 ie - Basement and grade fioor are K| crot 570
200m i 015 S0z Wz HICH KALAZD 2208 ie - Basement and grade fioor are: K| crot 570 570
200m 12 2012 so3 Ha HICH KALAZD 2205 Mercantie - Basemen and grade floor are £ crot £ £
200m 13 2018 500 i HICH KALAZD .00 Assembly Without fixed seats - Concentra 7 NET 125 125
Reom T4 2018 505 Hes HIGH HAZARD. 100 D -1 D ] | e e
Ream 15 2018 .01 [ INSTITUTICN AL 5353 TED NET/GROSS -1 D -e70
Ream T8 2012 602 2 INSTITUTICN AL 21 QI Duiigings - COVErea ana open NET/SRCSS
Ream 7 2018 503 3 INSTITUTICN AL 21 Mai buildings - covered ana open Gros
Ream 18 2015 608 [ INSTITUTICN AL 21 Mai buildings - covered ana open NET
Ream i 2012 7 m MERCANTILE 21 Mai buildings - covered ana open
Room o 015 7 L TAERC ANTILE 21 o Biilings - Covered ana open
200m 21 2018 502 %] RESIGENTIAL 12 Dormitories ) crot 15
200m 2 2018 503 23 RESIGENTIAL 21 Mol buildings - covered and open o NET - -
200m 23 2018 500 [ RESIGENTIAL 1302 Educational - Snops and other vocationalr ) NET 15 15
200m 24 2018 201 51 ToRASE T4 Exercize rooms ) crot 15 15
200m 25 2018 9.0z sz ToRASE 15 Group W8 fabrication and manufacturing a. crot : :
2oom 26 2018 10 u UTILITY AND IMISCELLANES |18 Ingusiial areas 100 Szot B B
Ream 7 2018 S TED. 17.01 institutional areas - Inpartient tregiment or 240 Gros . .
Ream = 2017 z [ BUSINESS, ]
LIVING 1 2018 401 w1 FACTORY 17.02 institutional areas - Cutpatient areas 100 Gros ] H 10
conmon a2 2018 T3 3 ASSEMELY 17,05 institutional areas - Sieeging orecs 120 Gros 3 7 7
coRrinoR 23 2018 2 [ BUSINESS, 1 Accessory tiorage oreas, mecnanical ey 500 Gros T412.525F ] B 7
BEDRCOM Yy 018 102 2 ASSEMELY o EcRms o o . 152.355F ] s

QA/QC SCHEDULE
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OCCUPANCY CLASSIFICATION - PER CHAPTER 3

OCCUPANCYUSE | 0 o CROUP KEY OCCUPANCY APPLICABLE CODE
KEY GROUP 2012 2015 2018
1.01|ASSEMBLY A-1 Y Y Y
1.02|ASSEMBLY A2 Y v ¥
1.03[ASSEMBLY A3 ¥ Y ¥
1.04|ASSEMBLY A4 Y Y ¥
1.05|ASSEMBLY A5 v Y ¥
2.00[BUSINESS B ¥ Y Y
3.00|EDUCATIONAL E ¥ v ¥
4.01|FACTORY F-1 Y Y ¥
4.02|FACTORY F-2 Y Y Y
5.01|HIGH H Y Y

H-2 ¥

H-3 Y Y

H-4 Y

5.05 H-5 Y
5.01|INSTITUTIONAL -1 Y Y ¥
6.02|INSTITUTIONAL -2 Y v Y
6.03|INSTITUTIONAL -3 Y Y Y
6.04|INSTITUTIONAL -4 Y Y Y
3.01|RESIDENTIAL R-1 Y Y ¥
8.02|RESIDENTIAL R-2 Y Y Y
3.03[RESIDENTIAL R-3 ¥ v y
8.04|RESIDENTIAL R-4 Y Y Y
9.01|STORAGE 51 Y Y ¥
9.02|STORAGE 52 Y Y ¥
10.00[UTILITY AND MISCELLANEOUS _|U v v ¥

IBC NUMERICAL KEYS

SPACE USAGE AND OCCUPANCY LOAD - PER CHAPTER 10
FLMCH(:IE‘OF.#“I oF Of‘.lm MET/ GROSS APPLICABLE CODE
w012 015 2018
1.00Accessory storage areas, mechamical equipment reom 300|GROSS ¥ i ¥
2.00{Agricultural building F0|GROES u ul U
3.00| Aireraft hangars s00{GROSS 0 ¥ ¥
5.01 e O v
502 0 Y
Bowling centers, allow S persons for each lane including 15
B.00{feet of runway, and for additional aneas T|meT ¥ u u
9.00] Business areas 150]GROSS [
5.00|Business areas 100]GRO%S ¥ ¥
5,01 | Busingss areas - Concentrated business wse areas SEE CO0E ¥
10.00{Courtrooms=other than fioed seating aneas ¥ u u
—nm‘w— [ v v
13.01 ¥ ¥
13.07] Tana O ¥
ioenal areas
17.01 onal sreas - npatient treatment aress TAOGROSS u u u
17.02] kns! 5l sress - Outpateent sress 100JGROSS ¥ ¥ ¥
17.03] ins al areas - Sieeping areas 120 GROSES u ¥ u
18.00]Kit . commercial T00|GROSS ¥ ¥ Y
Library
19,01 |Library - Reading rooms SO|MET u v il
19,02 |Library - Stack area 100|GROSS L ¥ u
20.00]Locker roams SO GROSS ¥ ¥ ¥
22.00) ¥ Y
22.01|M 1hipping areas Y u i
22.02]m her f ¥
22.03|Mercantile - Basement and grade floor aneas. Y
Skating rindcs, swimming pools
25.01 [Sicating rinks, swimming pocls - Rink and poal SO|GROSS ¥ ¥ [
25.02[Sicating rinks, swimming poals - Decks 15]GR0sS 0 ¥ ¥
26.00|51ages and platforms 15]mET ¥ ¥ [
27.00|Warehouses 500|GROSS ¥ v ¥
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Tags

® What are Tags?

o Annotation Families that
returns data related to
model elements.

® How do the Code Tools use
tags?

o Report Room/Area data in
plan.

o Report data related to
the schedules.

PROJECT

EE{] SCHEDULES

— ROOM & AREA
ELEMENTS

qgg? 4GS

TAG FAMILY

SHARED PARAMETER FILE
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Shared
Parameters

® What are Shared
Parameters?

o Custom parameters
* Project Parameter
* Family Parameter

* Exterior File

® Why is it important?

o Synchronization

PROJECT

@ SCHEDULES

2> ROOM & AREA
ELEMENTS

93105’ TAGS

TAG FAMILY

SHARED PARAMETER FILE

CALCULATED @
VALUES =

SHARED %
PARAMETERS %

CALCULATED @
VALUES £=m
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Properties x [ - [ 00 - Code Review = Code Review - Rooms X -
.
. . <Code Review - Rooms>
F G H | [ [ J [ K L M N | [] | [ a
ancy Group _Function Of Space Key™ Funsiion Of Spoce. iManual Occupancy Loaod Factl Manual Net/Gross™** | Occupancy Leod Facigl Net/Gross Area aih of Travel** INumber of Dccupanis Addil Number Of Occup |Cumulative Number OF |
Schedule: Code Review - Rooms | {3 Edit Type
Identity Dota o 2 Agricuttural cuiding 2 300 GROSS B70.83 5T _3 8
View Template CodE S Rediles Y 21 Mal buidings - covered and open 3 NET -2 NET 570.83 5F -435 -433
- X ? Business areas 200 MNET/GROSS 100 GROSS B870.83 5F 1 ? 10
Yiew Name Cade Reoview 5 Rooms B2 5.0 Business areas - Concenfrated busness NET/GROSS NET/GROSS 570.83 SF
Dependency Independent K7 .01 Business oreqs - Concentrated busness ZROSS -1 NET/GROSS £70.83 5F 670 &0
EL_Filter_SP Code Review - QA/QC 15 2.01 Business areas - Concentrated business 5ROSS -1 NET/GROSS 870.83 5F -670
Phasing A OMNAL 22 Mercantie MNET/GROSS 60 GROSS B870.83 5F [ 15 15
Phase {New Construction ¥ 25 WMercantis ) GROSS 870,83 5F Il 15 15
Other ol 22 Mercantie MNET/GROSS -1 GROSS B870.83 5F -870
Fields i WZARD 2203 Mercantie - Basement and grade fioor -1 GROSS 5670.83 5F ] -870
Filter Edit.. WZARD 2203 Mercantie - Basement and grade fioor -1 GROSS 570.83 5F l..] -870 -870
i - WZARD 2203 Mercantie - Basement and grade fioor 30 GROSS 5670.83 5F 30 0
Sarting/Grouping Ed ZARD 701 Assamily wiihout fxed seatt - Concant 7 NET 570.83 5F C] 125 125
Formatting Edit.. \ZARD 100 TED B T80, £70.83 5T 7] e -862
Appearance Edit... ONAL 3333 8D MNET/GROSS -1 T80 B870.83 5F -870
Embedded Schedule ONAL 21 Mal buidings - covered and open NET/GROSS B870.83 5F
ONAL 21 Mal buidings - covered and open GROSS 570.83 5F
ONAL 21 Mal buidings - covered and open NET 570.83 5F
{TILE. 21 Mal buidings - covered and open B870.83 5F
{TILE. 21 Mal buidings - covered and open B870.83 5F
TIAL 12 Dormitores 50 GROSS B870.83 5F 18
TIAL 2 Mal buidings - covered and open 100 NET 100 NET 5670.83 5F [] 2 E
TIAL 13.02 Educational - Shops and other vocatic! 50 NET 570.83 5F [] 18 18
E 14 Exercize rooms 50 GROSS B870.83 5F ] 18 18
E 15 Group H-5 fabrication and manufactus 200 GROSS 570.83 5F [] 5 5
MO MISCELLAME (16 Indusirial areas 100 GROSS B870.83 5F ] 9 ?
17.01 Institutienal areas - Inpatisnt freatmen 240 GROSS 67083 5F [J 4 4
3 Mot Placed ilv]
L 17.02 Institutional areas - Qutpatient areas 100 GROSS 723.68 5F 8 10
¥ 17.03 Institutional areqs - Sleeping areas 120 GROSS 2003.81 5F i3 17 17
3 1 Accessory storage areas. mechanical & 300 GROSS 1412.52 5F 5 7
B b EGRESS* 70 0 & 152.38 SF ]

Properties help

SHARED PARAMETERS
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Calculated Values

® What are Calculated
Values?

(@)

Special type of parameters
that processes data from
other parameters

* Formulas

Can be placed in:
e Schedules
* Families

* Tag Family Labels

PROJECT

@ SCHEDULES

> ROOM & AREA
ELEMENTS

@3105’ TAGS

TAG FAMILY

SHARED PARAMETER FILE

CALCULATED [z
VALUES  JE

SHARED %
PARAMETERS %

CALCULATED
VALUES  [|&
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®®

CALCULATED VALUES

P . Code Review - Rooms
Number of Cumvlative
Cod Occupancy | Occupancy Occupancy nction Of Manual Occupancy Manual Occupancy Path of Occupants Number Of Number Of
Name Number | Year' Use Key** Group Key Group ace Key** Function Of Space Load Factor*** Net/Gross*** Load Factor Net/Gross Area Travel** Addition*** Occupants Occupants
| I | | | |
koom 1 l20 1o o - BN [Agricultural building 2 [s00 GROSS [670.83 sF ves B 0
koom 2 wall buildings - covered and open 2 NET [o70.83 sF ves 435 433
koom s 2012 103 = [ASSEMBLY » susiness areas oo INewGkoss 100 GROSS 87083 sF ves » 10
koom n 2018 104 A4 [AssEMBLY 50 tusiness areas - concentrated NET/GROSS l670.83 sF No
business use areas
koom s 2015 105 A5 [AssEMELY X3 tusiness areas - concentrated NET/GROSS 870 83 sF No 870 570
business use areas
koom s 2012 l2 0 bUSINESS X3 tusiness areas - concentrated NET/GROSS 870 83 sF 870
business use areas
koom 7 2015 8 3 EDUCATIONAL 22 wercantile NET/GROSS GrOsS lo70.83 sF No is is
koom O [2o1s 401 "1 FACTORY 22 wercantile js0 GrOSS [670.83 sF No s s
koom s 2012 [s02 F2 FACTORY 22 wercantile NET/GROSS A GrOsS lo70.83 sF 570
koom 10 2018 [s.01 [ HIGH HAZARD 22 wercantile - basement and grade A GROSS 67063 sF 570
fioor areas
koom " l2o1s ls.02 W2 HIGH HAZARD 22 wercantile - basement and grade n GROSS l670.53 5F Mo 570 570
fioor areas
koom 12 2012 [s05 W3 HIGH HAZARD 22 . wercantile - sasement and grade [s0 GROSS 870,83 sF No 30 30
fioor areas
koom B 2018 [s04 [ HIGH HAZARD 70 (Assembly without fixed seats - 7 NET l670.83 sF No 125 125
concentrated (chairs only—not
fixed)
koom 4 2015 [s05 s HIGH HAZARD 0 10 1o [670.83 sF ves se2
koom is 2018 ls01 [ INSTITUTIO NAL 33 Te0 NET/GROSS Te0 87083 sF
koom 16 2012 ls.02 12 INsTITUT O NAL 21 wall buildings - covered and open NET/GROSS ls70.83 sF
koom 7 2018 ls05 =3 INSTITUTIO NAL 21 Wall buildings - covered and open GhOSS [670 83 5F
koom 16 2015 [s04 4 INSTITUTIO NAL 21 wall buildings - covered and open NET [670.83 sF
koom B 2012 i wm MERCANTILE 21 wall buildings - covered and open l670.83 sF
koom 20 2018 i " MERCANTILE 21 wall buildings - covered and open lo70.83 sF
koom 21 2018 [o.02 w2 RESIDENTIAL 12 Dormitories GrOSS [o70.83 sF s
koom 22 2018 .03 [ RESIDENTIAL 21 wall buildings - covered and open NET l670.83 sF No B B
koom 2 [2018 04 [ RESIDENTIAL X tducational - shops and other NET 67053 sF No % s
vocational room areas
koom 24 2015 Ip.o1 51 sToRAGE 14 Exercise moms Jso GROSS l670.53 sF No 18 15
koom 25 2018 boz 52 STORAGE s Group H-$ fabrication and l200 GhOSS (670 83 5F o s s
manufacturing areas
koom 26 2015 10 U UTILITY AND 16 inustial areas 100 GrOSS [670.83 sF No B B
| |
koom 27 [20 oo Institutional areas - npatient [o40 GrOSS l670.83 sF No n n
treatment areas
koom 28 [20 Not Placed ves
LvING A1 2018 FACTORY Institutional areas - Outpatient 100 GROSS 723.8 SF ves B 0
areas
common A2 o1s_ W [AssEMBLY institutional areas - sleeping areas 120 GROSS 2003 31 5F No 7 7
CORRIDOR A3 2018 l2 0 bUSINESS 1 Accessory storage areas, [s00 GROSS 141252 5F ves s 7
mechanical equipment room
sEDEOOM A4 po1s W [0z A2 [AssEmBLY o W EGRESSY 7 o g 15238 5F ves s
| | |
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What is the Code Tools
Calculation Process?
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FUNCTION OF SPACE
KEY

SPACE USAGE AND OCCUPANCY LOAD - PER CHAPTER 10

Funcno:E ;)F SPACE FUNCTION OF SPACE o::;g:n NET/ GROSS APPLICABLE CODE
2012 2015 2018
1.00|Accessory storage areas, mechanical equipment room 300|GROSS Y Y v
2.00|Agricultural building 300|GROSS Y Y Y
3.00[Aircraft hangars 500|GROSS Y Y Y
OCCUPANCY GROUP [Pirport terminal
OCCUPANCY GROUP 2.01|Airport terminal - Baggage claim 20|GROSS v v Y
KEY 4.02]Airport terminal - Baggage handling 300|GROSS Y Y Y
4.03|Concourse, Airport terminal 100JGROSS Y Y Y
4 4 4.04)Airport terminal - Waiting areas 15|GROSS Y Y b d
[Assembly
5.01| Assembly - Gaming floors (keno, slots, etc.) 11|GROSS Y Y Y
5.02|Assembly - Exhibit gallery and museum ET Y Y Y
6.00JAssembly with fixed seats Y Y Y
FUNCTION
OCCUPANCY CLASSIFICATI
4 OCCUPANCY USE OCCUPANCY GROUP KEY g
KEY Bowling centers, allow 5 persons for each lane including 15
8.00|feet of runway, and for additional areas 7|NET Y Y \
. 1.01)ASSEMBLY A-1 5.00[Business areas 150|GROSS v
Per chapter 10, Maximu 102/ ASSEMBLY =) 5.00[Business areas ROSS v v
9.01[Business areas - Concentrated business use areas I SEE CODE I v
Allowances per Occupa 1.03|ASSEMBLY A-3 10.00|C —other than fixed seating areas ET Y Y bd
1.04|ASSEMBLY A-4 11.00|Day care 35|NET Y Y Y
12.00]Dormitories 50JGROSS Y Y b4
[SPRRPPPRRIIN L.OSIASSEMBLY AS Educational
2.00| BUSINESS B 13.01]Educational - Classroom area 20|NET Y Y Y
3.00| EDUCATIONAL 3 13.02|Educational - Shops and other vocational room areas SO[NET v Y v
4,01|FACTORY F-1 15.00]Group H-5 fabrication and manufacturing areas Y Y Y
4.02| FACTORY F-2
areas
17.01 Institutional areas - Inpatient treatment areas 240|GROSS Y Y Y
17.02 areas - Outpatient areas 100{GROSS Li Y ¥
17.03[ Institutional areas - Sleeping areas 120|GROSS. Y Y v
) 18.00|Kitchens, commercial 200{GROSS Y’ Y Y
Library
19.01Library - Reading rooms 50[NET Y Y Y
19.02|Library _ Stack area 100|GROSS Y Y Y
6.01[INSTITUTIONAL I-1 20.00|Locker rooms ROSS v Y Y
.02l INSTITUTIONAL 12 21.00|Mall buildings—covered and open N [sEE cone ﬁ Y Y Y
22.00|Mercantile. ROSS. Y Y
6.03|INSTITUTIONAL 1-3 22.01|Mercantile - Storage, stock, shipping areas 300[GROSS Y Y Y
6.04] INSTITUTIONAL -4 22.02|Mercantile - Areas on other floors 60JGROSS Y
22.03|Mercantile - Basement and grade floor areas 30|GROSS Y
8.01|RESIDENTIAL R-1 24.00) "vl:““'»“‘ ‘f"k | ud Y
Skating rinks, swimming pools
8.02[RESIDENTIAL R2 25.01[Skating rinks, swimming pools - Rink and pool 50|GROSS Y Y Y
8.03|RESIDENTIAL R-3 25.02][Skating rinks, swimming pools - Decks 15|GROSS Y Y Y
26.00|Stages and platforms 15|NET Y Y Y
8.04| RESIDENTIAL R4 27.00|Warehouses 500|{GROSS Y Y Y
9.01|STORAGE S-1 0.00|EGRESS* o]*
9.02|STORAGE S-2

10.00

UTILITY AND MISCELLANEOUS

Egress value is not defined by the Maximum Floor Area Allowances Per Occupant table in Chapter 10, but an addition to help integrat:

those spaces in

the Code Tools. These Spaces skip the standard process of defining the Number of Occupants by the Occupant Load Factor and instead has only a
Cumulative Number Of Occupants based solely in the Number of Occupants Addition
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What have
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How do the
Code Tools use
Revit?
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