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Expert support for your
commercial or multi-family
wood project.
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WoodWorks is your go-to resource for commercial and

multi-family wood building design, engineering, and

construction. We're here to support you with free one-on- ¥
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Get Started

Resources

BUILDING SYSTEMS

&

Mass Timber / CLT

BUILDING TYPES

Multi-Family / Mixed Use

=

Industrial

WHY WOO0D?

®

Sustainability

i

Light-Frame

R

Education

i |

Office

7t

Forests, Wildfire & Rural
Communities

Get help penciling it out.

Events

About

Hybrid

.

Institutional / Healthcare

Commercial Low-Rise

BL.4

Evolving Codes

Free Project Support

@

Off-Site / Panelized
Construction

Civic / Recreational

Cost Effectiveness




Building Systems
[ ] Light-Frame 8
[ ] Hybrid 7

[ Panelized
Construction

[ ] Mass Timber / CLT 2

Building Types

Multi-Family / Mixed-
] Y

Use 2

[ ] Education 2

[ ] Office 2

[ ] Civic / Recreational 1

[ ] Commercial Low-Rise 1

[ ] Industrial 1

[] Institutional /
Healthcare

Project Roles

[ ] Architect 8

[ ] Structural Engineer 8
[ ] Contractor/Installer 7
[ | Developer/Owner 7

Pacalirca Tvnmac

Get Started Resources A
Q. modular

Modular Mass Timber from Design to Delivery

% October 8, 2025 - National Online Seminar. This course wiill

explore the use of mass timber modular construction in
multi-family and mixed-use building types and showcase
the recently completed Knight Building in Big Sky, MT—the
first large-scale modular mass timber building in the U.S.

Online Events

'E ) The Modular Design Process - Design of the Units
}E: Considerations for the design of modular, multi-family
1 ]

projects, including pre-design essentials, construction type,
elements of unit design, and modular vs. traditional layouts

Expert Tips
= Roles and Responsibilities: Structural Design of
»®== Modular Projects
i -i An overview of structural engineering roles for modular

Events About

The Modular Enclosure: Protect Your Investment
During Every Phase

How traditional building enclosure design considerations
translate to modular projects

Expert Tips

Assessing the Financial Feasibility of Modular
Construction

Considerations for developers and building designers
evaluating the potential cost benefits of modular for a multi-
family project

Expert Tips

Regulating Off-Site Construction: Ensuring Code
Compliance in a Factory-Built Environment

Understanding the process of building code compliance for
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Taking the Guesswork out of
Mixed-Use Building Analysis
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“The Wood Products Council” is a
Registered Provider with The American
Institute of Architects Continuing
Education Systems (AIA/CES), Provider
#G516.

Credit(s) earned on completion of this
course will be reported to AIA CES for
AlIA members. Certificates of Completion
for both AIA members and non-AIA
members are available upon request.

This course is registered with AIA CES
for continuing professional education.
As such, it does not include content
that may be deemed or construed to
be an approval or endorsement by the
AlA of any material of construction or
any method or manner of handling,
using, distributing, or dealing in any
material or product.

Questions related to specific materials, methods, and services
will be addressed at the conclusion of this presentation.

Approved
Continuing
Education



Course Description

While mixed-use buildings—which combine multiple occupancy types
and/or functions in a single structure—are common, determining how to
apply their unigue mix of code requirements can be a daunting task. To
simplify code analysis associated with these buildings, this presentation
covers logical, code-compliant steps for a number of topics, including
determining allowable building size, separation needs, detailing
requirements, and the application of special provisions. With an emphasis
on the use of wood framing in Construction Types Ill, IV and V, examples,
calculations, and details will be presented to demonstrate how to navigate
the various code requirements associated with mixed-use buildings while
maximizing building size and meeting fire and life safety needs.



Learning Objectives

1. Review the basic fire and life safety requirements associated with
mixed-use, wood-frame structures.

2. Become familiar with the differences between Construction Types I, IV
and V as defined by the International Building Code.

3. Highlight options for determining allowable building size of mixed-use
facilities, including separated and non-separated occupancies,
incidental uses and podiumes.

4. Demonstrate how to achieve separation of occupancies with fire
barriers, fire walls and horizontal assemblies.



What is Mixed Use?
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Mixed-use development:
A type of urban development that blends residential,
commercial, cultural, institutional, or industrial uses,
where those functions are physically and functionally
integrated, and that provides pedestrian connections.

Or, simplistically.....

Thomas Logan / Pivot North Architects /
Axiom / Chad Case Visuals
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Agenda

» Code history

» Occupancy groups and construction types
» Mixed use buildings

» Building configuration options

» Achieving fire separation (when necessary)

» Design example

Marselle Condominiums / PB Architects /
Yu & Trochalakis / Matt Todd Photography



Code History:
Property & Life Protection

ooooooooooooooooooo



Fire and Life Safety in the Code

Early years:

» Reasonable level of property
protection from fire

» Protected property
= Protected occupants




Fire and Life Safety in the Code

Equivalent risk: Determine
acceptable level of risk

» Varies by building

» Based on type of occupancy
» Limits on building size

» Varies by construction type




Fire and Life Safety in the Code

Equivalent risk considerations:
» Fire hazard level
» Based on building’s use
» Limiting fire hazard
» Restricting floor area / building height
» Building materials

» Fire resistance provided by structure
and finishes




Fire and Life Safety in the Code

Modern building codes:
» More comprehensive & complex

» Extensive research

» Advancements in fire technology

» Life safety the primary fire concern




Fire and Life Safety in the Code

Minimum provisions for life safety:

),

)/

»

»

)

Fire detection, notification,
suppression systems
Adequate means of egress
Limit fire spread

Structural fire resistance
Prevention of smoke migration

241BC

Q_E) BUILDING CODI




Fire and Life Safety in the Code

Current building codes:

» Control building size

» Regulate allowed materials
» Stipulate fire resistance




Fire and Life Safety in the Code

»
»

’ I

et
BUT the code still allows flexibility }én,t get bOXGd in'
» Configuration ‘,v_

» Construction type
» Materials

» Other choices



Occupancy Groups & Construction Types:
Building Size and Configuration




Building Configuration:

Start with the lowest common
denominator option, then work up

Don’t assume construction type, separation
requirements, etc. based on materials, occupancy, etc.



Building Configuration Options

Many buildings use higher
construction types than
necessary
» Traditional practice
» Cost impacts

» Fire ratings

» Material requirements

‘ —
_ : ) o4
CrescentTéTnﬁnuHEresnen_UW AE
Sargent / SCA Consulting Engineers I"Rigk.



Building Configuration Options

Many commercial occupancies can be framed with wood!

» Hotels » Retail
» Multi-family » Restaurants
» Office » AND Mixed-use

EONPANPRRRNRN \ 4
PATHTHV VRTINS ‘i

L

(14 / Design®RC / Taylor and
Syfan / Photo GLJ:Partners




Market Data Analysis

What does all this mean?

» Wood is in many commercial occupancy buildings.
| 2024Areas | % Wood Of Those Areas_
Hotels 87% <150k sf 51% are wood
Apartments 51% <150k sf 40% are wood
Retail/Restaurant 70% <50k sf 34% are wood
Offices 63% <50k sf 20% are wood

» These can be framed with wood!

Source: 2024 Dodge Market Data
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Allowable Building Size

Allowable building size
based on:

» Fire department access
» Building occupancy / use
» Construction type

o - = 2 ‘! \J ? "-A\_
heland.—Nashevifle NC /[ Alberice
ure + Desigr flf’hgtorGre Folkins



Allowable Building Size

Fire Department Access
» Mid-Rise vs. High-Rise

If this dimension exceeds
75 feet, building is 10’ floor to floor

High'Rise BUilding: considered a high rise.

(IBC 202) A building with an

occupied floor located more than j

75 feet above the lowest level of P———

Department Vehicle Access

fl re d e p a rt m e nt Ve h I C | e a Cce SS ° Building Code Essentials: Based on the 2021 International

Building Code, Steve Thomas, CBO, Figure 6-7
Copyright 2022, International Code Council, Inc. All rights
reserved. Reproduced with permission. www.iccsafe.org




Allowable Building Size

20'-0"

Fire Department Access LOTLINE™ " ynoccuPIED SPACE — ‘

» Frontage (IBC 506.3) i - J,/ 'Cl
S ¥y

» Access to structure | 8 200" |

» Temporary refuge area : |

F A I

» Reduced exposure to / from it |

adjacent buildings | |

| |

| |

| |

L |l

2021 IBC Code and Commentary —

Volume 1, Commentary Figure 506.3.2
Copyright 2022, International Code Council, Inc. All rights
reserved. Reproduced with permission. www.iccsafe.org



Allowable Building Size

Occupancy Groups
» Mixed-use buildings
» 2,3, 0r more occupancies
» Common mixed-use occupancies
» A: Assembly: restaurant, theater,
arena, lecture hall

» B: Business: office, college, bank
» M: Mercantile: retail, sales room
» R: Residential: apartment,

dormitory, hotel
» S: Storage: parking, bulk storage

The Fowler / Holst Architecture /
Axiom Engineers / Photo Gabe Border




Allowable Building Size

Construction Types

Type lll
* Exterior walls non-combustible (may be FRTW) Types llland V can
* Interior elements any allowed by code . be subdivided:

» A (protected)
Type V » B (unprotected)
* All building elements are any allowed by code

Type IV

* All building elements mass timber or non-combustible
* Some light frame allowances for Type IV-HT
*  Minimum member sizes



Exterior Wall
Material

Exterior Bearing
Wall Rating

Interior Elements
Fire Wall Materials

Building Size

Construction Type Differences

TYPE Il TYPEV

A B A B

FRTW (LF, MT),

CLT (protected) CLT (protected) FRTW Any wood
3-hr 2-hr 2-hr 2-hr 1-hr O-hr
: Heavy Timber or
Heavy Timber LF for < 1-hr FRR Any wood Any wood
Non-combustible Non-combustible Any

Typically largest to smallest

>
L.arge areas anc Often same heights with Comparable heights Smfallest
heights for new tall heights
: larger areas for Type IV-HT and areas
mass timber types / areas



Allowable Building Size
Allowable Building Height (IBC 2021 Tables 504.3 & 504.4)

TABLE 504.3
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANE®
TYPE OF CONSTRUCTION
C&%%?;gggl‘ém See Type | Type ll Type lll Type IV Type V
Footnotes | A B A B A B A B c HT A B
NS° UL 160 65 55 65 55 65 65 65 65 50 40
A,B,E,F,M, S, U
S UL 180 85 75 85 75 270 180 85 85 70 60
TABLE 504.4
ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE®*"
TYPE OF CONSTRUCTION
CL?\CSCSLIII::QE'?I\(,JN See Type | Type ll Type lll Type IV Type V
Footnotes A B A B A B A B c HT A B
ALl NS UL 5 3 2 3 2 3 3 3 3 2 1
S UL 6 4 3 4 3 9 6 4 4 3 2
B NS UL 11 5 3 5 3 5 5 5 5 3 2
S UL 12 6 4 6 4 18 12 9 6 4 3
B NS UL 5 3 2 3 2 3 3 3 3 1 1
S UL 6 4 3 4 3 6 4 4 2 2

2021 International Building Code
Copyright 2020, International Code Council, Inc. All rights
reserved. Reproduced with permission. www.iccsafe.org



Allowable Building Size
Allowable Story Area (IBC 2021 Table 506.2)

TABLE 506.2
ALLOWABLE AREA FACTOR (A, = NS, S1, S13R, S13D or SM, as applicable) IN SQUARE FEET*"

TYPE OF CONSTRUCTION
GLASSIFICATION | FOOTNOTES Type ll Type Il Type IV Type V
A B A B A B A B c HT A B
NS UL UL 15,500 | 8,500 | 14,000 | 8,500 | 45,000 | 30,000 | 18,750 | 15,000 | 11,500 | 5,500
A-1 S1 UL UL 62,000 | 34,000 | 56,000 | 34,000 | 180,000]120,000| 75,000 | 60,000 | 46,000 | 22,000
SM UL UL 46,500 | 25,500 | 42,000 | 25,500 [135,000] 90,000 | 56,250 | 45,000 | 34,500 | 16,500
NS UL UL 37,500 | 23,000 | 28,500 | 19,000 (108,000 72,000 | 45,000 | 36,000 | 18,000 | 9,000
B S1 UL UL |150,000| 92,000 [114,000| 76,000 |432,000]288.,000]180,000(144,000| 72,000 | 36,000
SM UL UL |112,500( 69,000 | 85,500 | 57,000 {324,000]216,000]135,000]108,000] 54,000 | 27,000
NS UL UL 26,500 | 14,500 | 23,500 | 14,500 [ 76,500 | 51,000 | 31,875 | 25,500 | 18,500 | 9,500
E S1 UL UL |106,000( 58,000 [ 94,000 | 58,000 [306,0001204,000(127,500|102,000{ 74,000 | 38,000
SM UL UL 79,500 | 43,500 | 70,500 | 43,500 {229,500 153,000] 95,625 | 76,500 | 55,500 | 28,500

2021 International Building Code
Copyright 2020, International Code Council, Inc. All rights
reserved. Reproduced with permission. www.iccsafe.org




How do we go bigger?
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Allowable Building Size

Allowable size increases:
» Height / Number of stories
» Area per floor

‘ Oleander Fort Worth / Lang Partners /
: )’!—gﬁ Architects / Gregory Folkins




Allowable Building Size

Building size increases

» Sprinkler Systems
» |IBC Chapter 9
» NFPA 13 or NFPA 13R sprinkler
systems
» Required in all new R
occupancies

» NFPA 13 required in most
commercial facilities (any sizes,
construction types, materials)

—Ock.com/antpkr



Allowable Building Size

Sprinkler Systems

Standard for the

» NFPA 13 (IBC903.3.1.1) Sprinker Systoms e . .

2022 |

» Commercial construction

» NFPA 13R (IBC 903.3.1.2)

» Residential occupancies
(1- and 2-family, low-rise

!
18}
d alk

multi-family, commercial)

» NFPA 13D (IBC 903.3.1.3)

» 1-and 2-family residences (and

some commercial occupancies) \\__‘_\ﬂ :
Heritage Commons’/ James:-Zanetto./

Buehler Engineering / Christian Cortes
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photo Timothy Hursley
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Allowable Building Size
Sprinkler Systems

Standard for the
Installation of

Sprinkler Systems
2022

Standard for the
Installation of Sprinkler Systems
in Low-Rise Residential Occupancies

2022

NFPA 13 NFPA 13R

Goal: Provide life safety and limited property

Goal: Life safety and property protection protection (to a lesser degree than NFPA 13)

Fully sprinklered system throughout entire building Partially sprinklered system;
(including unoccupied spaces) unoccupied spaces often not sprinklered

Lower water discharge levels, shorter water supply time;

Can cost more . :
can result in smaller pipes, reduced storage and pumps

Acceptable many occupancies, building sizes; Limited applications,
allows greater building size increases mainly multi-family up to 4 stories, 60 feet



Allowable Building Size

Height Increase: Allowable Building Height (IBC 2021 Table 504.3)

TABLE 504.3
ALLOWABLE BUILDING HEIGHT IN FEET ABOVE GRADE PLANE?

TYPE OF CONSTRUCTION
C&%%?Fﬁé:?l‘gﬂ See Typel Type Il Type lll Type IV Type V
Footnotes [ A B A B A B A B c HT A B
NSP UL 160 65 55 65 55 65 65 65 65 50 40
A, B,E,F,M, S, U
S UL 180 85 75 85 75 270 180 85 85 70 60
NS¢ UL 160 65 55 65 55 65 65 65 65 50 40
R" S13R 60 60 60 60 60 60 60 60 60 60 60 60
S UL 180 85 75 85 75 270 180 85 85 70 60

2021 International Building Code
Copyright 2020, International Code Council, Inc. All rights
reserved. Reproduced with permission. www.iccsafe.org

» NS: No sprinkler system » S:NFPA 13 sprinkler system
» : NFPA 13R sprinkler system
» S13D (not shown): NFPA 13D sprinkler



Allowable Building Size

Height Increase: Allowable Building Height (IBC 2021 Table 504.4)

TABLE 504.4
ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE*"

TYPE OF CONSTRUCTION
C&Cs%ﬂ:ﬁg:%g,q See Type | Type Il Type lll Type IV Type V

Footnotes A B A B A | B A B c HT A B
5 NS UL 1 5 3 5 | 3 5 5 5 5 3 2
S UL 12 6 4 6 \ 4 18 12 4 3
NS¢ UL 11 3 2

4 4 4 4 4 4 4 4
R-1" SI13R 4 4 4 3
S UL 12 5 5 5 5 18 12 8 5 4 3
NS¢ UL 11 4 3 2

4 4 4 4 4 4 4
R-2" S13R 4 4 4 4 3
S UL 12 5 5 5 5 18 12 8 5 4 3

2021 International Building Code
Copyright 2020, International Code Council, Inc. All rights
reserved. Reproduced with permission. www.iccsafe.org

» : No sprinkler system » S:NFPA 13 sprinkler system
» : NFPA 13R sprinkler system
» S13D (not shown): NFPA 13D sprinkler



Allowable Building Size

Area increase

» NFPA 13 or sprinklered buildings
» Single story buildings: 300% increase
» Multi-story buildings: 200% increase



Allowable Building Size
Area Increase: Allowable Story Area (IBC 2021 Table 506.2)

TABLE 506.2
ALLOWABLE AREA FACTOR (A, = NS, $1, S13R, S13D or SM, as applicable) IN SQUARE FEET*"
TYPE OF CONSTRUCTION
OCCUPANCY SEE
CLASSIFICATION | FOOTNOTES Type | Type Il Type lll Type vV Type V
A B A B A B A B C HT A B

NS UL UL 37,500 | 23,000 | 28,500 | 19,000 {108,000 72,000 | 45,000 | 36,000 | 18,000 [ 9,000
B S1 UL UL 150,000 92,000 114,000 76,000 [432,000]288,000]180,000|144,000] 72,000 | 36,000

SM UL UL 112,500] 69,000 | 85,500 ' 57,000 (324,000]1216,000]135,000(108,000]| 54,000 | 27,000

NS?

SR UL UL 24,000 | 16,000 | 24,000 | 16,000 | 61,500 | 41,000 | 25,625 | 20,500 | 12,000 | 7,000
R-1"

S1 UL UL 96,000 | 64.000 | 96,000 | 64,000 |246,000]164,000(102.500( 82,000 @ 48,000 | 28.000

SM UL UL 72,000 | 48,000 | 72,000 | 48,000 [184,500(123,000( 76,875 | 61,500 | 36,000 ‘ 21,000

»

: No sprinkler system

*Note: Area increases for frontage
may still be applicable (IBC 506.3)

2021 International Building Code
Copyright 2020, International Code Council, Inc. All rights
reserved. Reproduced with permission. www.iccsafe.org

: 1-story with NFPA 13 sprinkler

: 2+ stories with NFPA 13 sprinkler
» S13R: NFPA 13R sprinkler
» S13D (not shown): NFPA 13D sprinkler



Allowable Building Size

Building size increases

» Frontage
» IBC506.3

» Clear spaces around building
perimeter

» Minimum 25% open frontage
required (20-foot distance from
building)

istock.com/Heidi Patricola



Allowable Building Size

Frontage area increase
» Frontage increase factor, I¢
» Max I¢ is 0.75
» Increased area=A; + (NS = I¢)

» A; = Tabulated area (Table 506.2)
» NS = Tabulated non-sprinklered
building area (Table 506.2)




Allowable Building Size

Allowable building area
» IBC506.2.1

» 1-story buildings:
» Total area = Area per floor x 1

» 2-story buildings:

» Total area = Area per floor x 2
» 3-story or more buildings:

» Total area = Area per floor x 3 Riverview Hall - Sacramento GACTENE

Cordwell Buenz / Christian Cortes




Allowable Building Size

Business (B) occupancies with NFPA 13 sprinklers

B Occupanc

wecupancy V-A | V-B
with NFPA 13

Max stories 18 12 9 6 6 4 4 3
Max height (ft) 270 180 85 85 85 75 70 60

Max story area (ft?) 405.0k 270.0k 168.8k 135.0k 106.9k 71.3k 67.5k  33.8k

2-story:

810.0k 540.0k 337.5k 270.0k 213.8k 142.5k 135.0k 67.5k
Max total area (ft?)

3+ story:

1,215.0k 810.0k 506.3k 405.0k 320.6k 213.8k 202.5k 101.3k
Max total area (ft?)

* Note: areas assumes maximum frontage increase



Allowable Building Size
Residential (R-2) occupancies with NFPA 13 sprinklers

R-2 Occupancy
5 5 5 4 3

Max stories 18 12 8
Max height (ft) 270 180 85 85 85 /5 /70 60
Max story area (ft?) 230.6k 153.8k 96,844 76.9k 90.0k 60.0k 45.0k 26.3k

2-story:

461.3k 307.5k 192.2k 153.8k 180.0k 120.0k 90.0k 52.5k
Max total area (ft?)

3+ story:

691.9k 461.3k 288.3k 230.6k 270.0k 180.0k 135.0k 78.8k
Max total area (ft?)

* Note: areas assumes maximum frontage increase



Allowable Building Size

Why is construction type so
important?
» Low- to mid-rise buildings

» Often default to Type Il construction

» Nearly identical building sizes for Type IlI

» Many commercial / multi-family projects
can be Type V

Wood framing can be used for
Types lll and V!

iStock.com/Andranik Hakobyan



[CC Building Valuation Data, B occupancy, February 2025
Cost per SF | = FErren

$298 $288

ConsUnuiuanype




Cost per SF
$201

$193

A 1B 1A

Construction Type




[CC Building Valuation Data, R-2 occupanaes February 2025

Cost per SF

9

Constructlon Type




Mixed Use Buildings:
Mixing Occupancies



Mixed Occupancy Buildings

» Different occupancies
on different levels:

YEEE Occupancy 1

Occupancy 1

Elevation view

» Different occupancies

on same

Occupancy 1

level:

Plan View

Occupancy 3




Mixed Occupancy Buildings:
Special Provisions and Design Allowances
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Mixed Occupancy Buildings: Incidental Uses

Incidental Uses (IBC 509)

» Ancillary function associated with occupancy
» Poses greater risk than main occupancy

» Examples:
» Laundry room over 100 sf
» Refrigerant machinery room
» Incinerator room
» Furnace room
» Boiler room
» Vocational shop in a school

& iStock.com/grinvalds



Mixed Occupancy Buildings: Incidental Uses

Requirements: Separation

» Each area not more than 10% of story per IBC 509.4

» Separation and protection per IBC 509.4
and Table 509 Incidental Use

» FRR separation (fire barriers,
horizontal assemblies)

» AND / OR Sprinkler system and Occupancy 1
smoke separation

Benefits:
» Not classified as different occupancy

» Allowable area and height per main
occupancy



Mixed Occupancy Buildings: Accessory Occupancies

Accessory Occupancies (IBC 508.2) No separation
required

» Ancillary to the main occupancy

Requirements: Accessory

» Aggregate accessory area not greater than: Occupancy

» 10% of main occupancy on same floor

» Table 506.2 non-sprinklered allowable area Occu pancy 1
limits for accessory occupancy

Benefits:
» No separation between occupancies™

» Allowable building area and height per main
occupancy

* Separation required for hazardous occupancies and residential separations



Mixed Occupancy Buildings:

Example: Accessory Occupancies

» Check main occupancy (F) areas
: Office: (Table 506.2)

800 sf » Max story area = 14,000 sf
» Max building area = 14,000 sf

» Check allowable accessory areas:
» 10% of story area = 10% x 10,800 sf = 1,080 sf

Office: Total story area » Potential solutions:

400 sf 10,800 sf

» Reduce office area

» Increase factory area

» Mixed-use occupancies



Mixed Occupancy Buildings: Small Assembly Spaces

Small Assembly Spaces
(IBC 303.1.1 & 303.1.2)

» Small buildings and tenant spaces
(IBC 303.1.1)

» Group B occupancy if:
» For assembly purposes

» Number of occupants < 50

» Small assembly spaces (IBC 303.1.2)

» Group B occupancy if:

» Number of occupants < 50

» Area < 750 sf



Mixed Occupancy Buildings:
Assembly Spaces in Educational Facilities

Assembly Spaces in Educational
Facilities (IBC 303.1.3)

» Space associated with Group E
occupancy

» Room / space used for assembly
purposes

Franklin Elementary School / MSES
Architects / City Construction Company




Mixed Occupancy Buildings:
Educational Spaces in Places of Worship

Educational Spaces in Places
of Worship (IBC 303.1.4)

» Accessory religious educational
rooms and auditoriums

» Number of occupants < 100

Church of the Ifig&ffation Chapel Parish-Hall and Education Addition /
HESArEhitects / Datum Engineering / Photo HH Architects




Mixed Occupancy Buildings: Rooftop Decks

Rooftop Decks (IBC 503.1)

» Typically not included in height or
number of stories checks

» Not classified as a story per
story definition (IBC 202)

» Clarified in 2021 IBC 503.1.4
» Egress requirements (IBC 1006.3)
» Qccupancy requirements

» Verify occupancy permitted for
story immediately below

tS£SapdmapStructural
Photo | L.M tudio




Mixed Occupancy Buildings: Special Provisions

Permitted variation in
heights/ areas checks for
special conditions (IBC 510)

» Horizontal building

separation
» Parking beneath Group R S, SIS . | Y
- S ety | WHEE M[WSES S
» Group R-1and R-2, Type IlI-A ey 2o TN NIV o
buildings height/st SE— Sl | WUUE (DDLU ONG
uildings height/story : Y cO Rl TS
increase y 7 WL

'Gabe Border




Mixed Occupancy Buildings: Special Provisions

Horizontal Building Separation
(Podium Provision) (IBC 510.2)

» Considered separate buildings
above and below podium for
stories and areas checks if:

» Buildings separated by 3-hr FRR
horizontal assembly (podium)

» Building below is Type I-A and
sprinklered

» Max building height limited to i Y
m|n|mum Of e|ther bU||d|ng : . BroadstongSaratoga#Urbal Architecture /

B Axiom Engineering #*Chad Case Photography




Mixed Occupancy Buildings: Special Provisions
Horizontal Building Separation (Podium Provision) (IBC 510.2)

Residantial Residential

Residential Residential

Section 509.2 509.2 510.2 510.2 510.2 510.2

Residential Residential

& Lavals

Upper
3-hr Occupancy

Reskdential Residential

A,B,M,RorS

s e s ls s ‘g

Residential Residential

Parking, Commarcial, Offics

S Lower S-2 A, B, M, Ror
Occupancy Parking S-2 Parking

Parking

Any Except H

Type |

Podium

. 1 -
Height Story No Restriction




Mixed Occupancy Buildings: Special Provisions
Horizontal Building Separation (Podium Provision) (IBC 510.2)

6 stories: 7 stories:
5-story Type lll over 1-story podium: 5-story Type Ill over 2-story podium:

- § : 2 :
H = B N . Ll .:'l : -~ i
7] i £ [ 1 ’ i { B
Stella ! DesignAR aylor and Syfa Mdrdelle Condominiums / PB Architects /
Py ence Ande Yu & Trochalakis / Matt Todd Photography




Mixed Occupancy Buildings: Special Provisions
Horizontal Building Separation (Podium Provision) (IBC 510.2)

7 stories office:
6-story Type Ill or IV over 1-story podium:

WEl =N | ]

| INEI \EEl IER O




Mixed Occupancy Buildings: Special Provisions

Parking beneath Group R
(IBC 510.4)

» Group R building stories measured
from podium if:

» Lowest above grade level is P

parking (S-2) > iii::: L

» Lowest level and floor above is : ,;;l "i’

Type | or IV construction ' i i, i .;-,' H

gt
1
=]
in
M
i

» Group R occupancy above

» Horizontal assembly between
parking and residential per IBC e e
508.4 (mixed occupancy
separation)




Mixed Occupancy Buildings: Special Provisions

Parking beneath Group R (IBC 510.4)

SPRINKLERED

STORY &

STORY 4

STORY 3

BUILIHNG ELEMENT
PER TABLE &1 FOR

STORY 2

22 (2 HOUR) > DCCUPANCY
SEPARATION
FER TAELE 5DE.4
(1 HOLUR)

2 HOUR FIRE-RESISTAMCE
RATING REQUIRED

FIRST FLOOR OF R-1

NUBBER OF STORIES STORY 1
MEASURED FROM

17 STORY ABOVE GRADE PLAME

ERCLOSED PARKING
TYPE 14 CONSTRUCTION
SPRINKLERED

PARKING
ENTRANCE

Commentary Figure 510.4
EXAMPLE R-1 OVER ENCLOSED PARKING

2021 IBC Code and Commentary — Volume 1

Copyright 2022, International Code Council, Inc. All rights reserved.
Reproduced with permission. www.iccsafe.org



Mixed Occupancy Buildings:

Group R-1/ R-2, Type llI-A
buildings height / story increase
(IBC 510.5)

» 1-story / 10-foot height increase if:

» Building above is Type IlI-A and
Groups R-1/R-2

» Basement and above-grade
construction separated by 3-hr
FRR horizontal assembly

» Floor areas subdivided into
areas < 3,000 sf using 2-hr FRR
fire walls

Special Provisions

ﬂ{ f I-lﬂll Illl

—ﬁf - p——

) _—

-

e Carroll at B\eUermaﬂe-‘G'reensboro NC/




Mixed Occupancy Buildings: Special Provisions
Group R-1/ R-2, Type llI-A height / story increase (IBC 510.5)

2 HOUR FIRE WALLS
GROUP R-2
MAXIMUM 6 STOREIS 75 FEET
TYPE IIIA CONSTRUCTION
A STORY 6
STORY 5
MAXIMUM STORY 4
75 FEET STORY 3
STORY 2 3 HOUR
HORIZONTAL
_GRADE PLANE \J STORY 1 ASSEMBLY
SIDE VIEW

2021 IBC Code and Commentary —

Volume 1, Commentary Figure 510.5
Copyright 2022, International Code Council, Inc. All rights
reserved. Reproduced with permission. www.iccsafe.org



Mixed Occupancy Buildings:
Nonseparated Occupancies



Mixed Occupancy Buildings: Nonseparated Occupancies

Nonseparated occupancies No separation
(IBC 508.3) required

» No fire separation between
occupancies (except hazardous or
when otherwise required)

» Allowable heights, areas and
fire protection based on most
restrictive of all occupancies

» Other requirements (egress,
etc.) based on each occupancy




Mixed Occupancy Buildings: Nonseparated Occupancies

Acceptable Acceptable
Height & Area? Height & Area?

l

|

| Yes
| Occupancy 2
l

|

Yes/

No separation
required™




Mixed Occupancy Buildings:

Example: Nonseparated Occupancies
» 1-story building

» Sprinklers per IBC 903:

Warehouse Storage » Not required for Group B
(S-1) » Required for Group S-1 if fire

41,200 sf area > 12,000 sf

Total building area = 71,200 sf



Mixed Occupancy Buildings:

Example: Nonseparated Occupancies

Total building area = 71,000 sf

» Construction type options: Allowable 1-Story Area (Table 506.2)

» V-B: Not OK for B or S-1 H1-A 111-B V-A V-B

» V-A: OK for B, not OK for S-1 |
Group B 114k st 76k sf 72k sf —36Kst
» lI-B: OK for B, not OK for S-1
Group S-1 ~104k st/ _70ksf —56Kst 36K st

Assumptions: NFPA 13 sprinkler, No frontage increase

WC\

»



Mixed Occupancy Buildings:

Example: Multi-Story Nonseparated Occupancies

Classrooms: 13,700 sf

Coffee:
800 sf

Totals: 20,400 sf/floor
61,200 sf total

»

»

»

3-story building on college campus

NFPA 13 sprinkler required
throughout

15t floor:

» (2) 800 sf coffee/snack bars
» 13,700 sf classrooms

» 3,400 sf offices

» 1,700 sf admin

2" and 3" floors: 20,400 sf office



Mixed Occupancy Buildings:

Example: Multi-Story Nonseparated Occupancies

Coffee:

Totals: 20,400 sf/floor
61,200 sf total

Occupancies:
» Admin and offices: Group B

» Classrooms for > 12t grade:
Group B

» Coffee / snack bar: Group A-2
» Small assembly space? (Group B)

» Accessory occupancy? (Group B)



Mixed Occupancy Buildings:

Example: Multi-Story Nonseparated Occupancies

» Assume coffee / snack areas
quality for small assembly or
accessory occupancy

» Entire building is Group B

Group B
Allowable Heights and Areas

Height Area

q_—_—_—_—_—_—
I I I S S S S S S S S -

Totals: 20,400 sf/floor ] 3 stories 27k sf/floor
Type V-B
61,200 sf total 60 ft 81k sf total



Mixed Occupancy Buildings:

Example: Multi-Story Nonseparated Occupancies

[ mm e mm e mm e m— e —— == i » Assume Group A-2 for coffee areas

» Building includes Groups B and A-2
» Group B OK, check Group A-2

Group A-2

Allowable Heights and Areas
Height Area

3 stories  34.5k sf/floor
70 ft 103.5k sf total

Totals: 20,400 sf/floor 2 stories 18k sf/floor

Coffee:
Type V-A

Type V-B

61,200 sf total 60 ft 54K sf total



uctural Engineers / Fast + Epp / photo Nick Johnson,




Mixed Occupancy Buildings: Separated Occupancies

Separated occupancies (IBC 508.4)

» Fire resistance rated separation
between occupancies

»

»

»

Code requirements for each
portion based on occupancy of
that portion

Allowable height: Based on
construction type and occupancy

Allowable area: Ratios of allowable
area used to check each story

A A
occupl 4 occup?2 <10

Aallow,occupl Aallow,occupz

Separation required
per IBC Table 508.4



Mixed Occupancy Buildings: Separated Occupancies
Occupancy Separation (IBC Table 508.4)

2021 International Building Code
Copyright 2020, International Code Council, Inc. All rights
reserved. Reproduced with permission. www.iccsafe.org

» S:Sprinklered » 1,2, 3: FRR protection Separation accomplished with:
» NS: No Sprinklers » NP: Not Permitted » Walls: fire barriers (IBC 707)
» N:No Separation Required » Floors: horizontal assemblies (IBC 711)



Mixed Occupancy Buildings:

Example: Separated Occupancies

» 1-story building

» Sprinklers per IBC 903:

Warehouse Storage » Not required for Group B
(S-1) » Required for Group S-1 if fire

41,200 sf area > 12,000 sf

Total building area = 71,200 sf



Mixed Occupancy Buildings:

Example: Separated Occupancies

Areas of occupancies: Allowable 1-Story Area (Table 506.2)

» Office (B): 30,000 sf 1H1-A 111-B V-A V-B
» Storage (S-1): 41,200 sf

Group B 114k st 76k sf 72k sf 36k sf

Group S-1 104k sf 70k sf 56ksf 36k sf

Construction type OptionS: Assumptions: NFPA 13 sprinkler, No frontage increase

30,000 41,200

» V-B: + =198>1.0
36,000 36,000

30,000 41,200
72,000 56,000

» V-A:

= 1.15> 1.0

30,000 41,200

» lI-B: + =098<1.0
76,000 70,000




Mixed Occupancy Buildings:

Example: Separated Occupancies

Warehouse Storage

(S-1)
41,200 sf

Total building area = 71,200 sf



Mixed Occupancy Buildings: Separated Occupancies
Example: Separated Occupancies

-

2021 International Building Code
Copyright 2020, International Code Council, Inc. All rights
served. Reproduced with permission. www.iccsafe.org

No separation required —



Mixed Occupancy Buildings: Separated Occupancies

Multi-story separated occupancies Separation per IBC
(IBC 508.4) Table 508.4, typ.

» Allowable areas ratios

» Check allowable area ratios for
each story

A A
occupl n occup?2 <1.0

Aallow,occupl Aallow,occupz

» Sum of ratios for all floors
» 1-story building: < 1.0
» 2-story building: £2.0
» 3+ story building: £3.0

Elevation view




Mixed Occupancy Buildings:

Example: Multi-Story Separated Occupancies

» 4-story building

» Sprinklers required throughout for
buildings containing Group R (IBC 903.2.8)

» Provide NFPA 13 sprinklers

» Total building area = 120,000 SF
» Occupancy 1 = Apartments (R-2)

Elevation view » Occupancy 2 = Retail (M)
» Occupancy 3 = Restaurant (A-2)

» Occupancy 4 = Offices (B)



Mixed Occupancy Buildings:

Example: Multi-Story Separated Occupancies

LeVE| 1 LeVE| 3 Occupancy 4:
Office (B)
Floor Plan Floor Plan I- 2,200 sf
Occupancy 2:
Retail (M)
9,000 sf
: |
I |
Level 2 : I Level 4
(0] 4:
Floor Plan L | Floor Plan ccgrf?caen(cg)

5,600 sf




Mixed Occupancy Buildings:

Example: Multi-Story Separated Occupancies

Allowable Floor Area and Stories
(Tables 504.4 and 506.2)

[1-A 111-B V-A V-B

Gr A-D 42,000 sf 28,500 sf 34,500 sf 18,000 sf
Ol 4 stories 3 stories 3 stories 2 stories
Gr B 85,500 sf 57,000 sf 54,000 sf 27,000 sf
LI 6 stories 4 stories 4 stories 3 stories
Gr M 55,500 sf 37,500 sf 42,000 sf 27,000 sf
L 5 stories 3 stories 4 stories 2 stories
Group R-2 72,000 sf 48,000 sf 36,000 sf 21,000 sf
P 5 stories 5 stories 4 stories 3 stories

Assumes NFPA 13 sprinklers,

no frontage increase



Mixed Occupancy Buildings:

Example: Multi-Story Separated Occupancies

Occupancy 2:
Retail (M)

9,000 sf

Level 1:
» Try Type V-A:

» Allowable area:

21,000 9,000

» —+
36,000 42,000

=08<1.0->0K

» Allowable heights / stories:
» R-2:70 ft, 4 stories - OK
» M: 70 ft, 4 stories - OK



Mixed Occupancy Buildings: Separated Occupancies
Example: Multi-Story Separated Occupancies

-------------- l Level 2:
» Try Type V-A:

» Allowable area:

17,400 12,600

L + ok 0.85 < 1.0 > OK

» Allowable heights / stories:
» R-2:70 ft, 4 stories - OK
» A-2:70 ft, 3 stories - OK

Occupancy 3:
Restaurant (A-2)

12,600 sf

Level 2



Mixed Occupancy Buildings: Separated Occupancies

Example: Multi-Story Separated Occupancies

|

l

|

! Occupancy 4.

: Office (B)
2,200 sf

Occupancy 3:
Restaurant (A-2)
12,600 sf

Level 3

Level 3:
» Try Type V-A:

» Allowable area:

15,200 12,600 2,200

> + = 0.83<1.0
36,000 ~ 34,500 54,000

- 0K

» Allowable heights / stories:
» R-2:70 ft, 4 stories - OK
» A-2:70 ft, 3 stories - OK
» B:70ft, 4 stories > OK



Mixed Occupancy Buildings:

Example: Multi-Story Separated Occupancies

Occupancy 4.
Office (B)

5,600 sf

Level 4:
» Try Type V-A:

» Allowable area:

24,400 5,600

D + S 0.78 < 1.0 - OK

» Allowable heights / stories:

» R-2:70 ft, 4 stories - OK
» B: 70 ft, 4 stories - OK



Mixed Occupancy Buildings:

Example: Multi-Story Separated Occupancies

Check sum of area ratios:

» Sum =3.26 > 3.0
— Type V-A NOT OK

Elevation view 3.26




Mixed Occupancy Buildings: Heights and Areas Calculator

Heights and areas calculator @ @ RRHEIGHTS & AREAS CALCULATOR

» Free tool from AWC —
» Checks separated and nonseparated

Buslding Code s Edimn:

OccupanCieS :':J";@m HMEEC | NSIBC JNHIBC | OM9BC | 2005IBC A9 CA

E.'l & {]. N |T T | B (B} mp Ié'R [ ] (1 WHT “ B

» https://www.woodworks.org/resources/ R
heights-and-areas-calculator-app/ © © =

AWC Heights and Areas Calculator


https://www.woodworks.org/resources/heights-and-areas-calculator-app/
https://www.woodworks.org/resources/heights-and-areas-calculator-app/
https://www.woodworks.org/resources/heights-and-areas-calculator-app/
https://www.woodworks.org/resources/heights-and-areas-calculator-app/
https://www.woodworks.org/resources/heights-and-areas-calculator-app/
https://www.woodworks.org/resources/heights-and-areas-calculator-app/
https://www.woodworks.org/resources/heights-and-areas-calculator-app/
https://www.woodworks.org/resources/heights-and-areas-calculator-app/
https://www.woodworks.org/resources/heights-and-areas-calculator-app/
https://www.woodworks.org/resources/heights-and-areas-calculator-app/
https://www.woodworks.org/resources/heights-and-areas-calculator-app/

Mixed Occupancy Buildings: Separated Occupancies

Walls: Fire Barrier (IBC 707) KFLDC‘R DR R RO
» Any materials permitted by the
construction type N N M M
» FRR:
» Per IBC Table 508.4 for occupancy FIRE-RESISTANCE-RATED
. FLOOR/CEILING ASSEMBLY
separation OR ROOF/CEILING ASSEMBLY
» Per IBC 713.4 for shaft enclosures

FIRE-RESISTANCE-RATED
» Per IBC Table 707.3.10 for fire areas FLOORJ/CEILING ASSEMBLY

» Extent: Top of foundation/floor to
underside of floor/roof sheathing, slab or
deck above

N2t -

2021 IBC Code and Commentary —
Volume 1, Commentary Figure 707.5

» Supporting construction has same FRR e Rapransoed i pomsson wins ccstie g




Mixed Occupancy Buildings: Separated Occupancies

Floors: Horizontal Assemblies (IBC 711)

» Floor/roof assembly with FRR for
occupancy/fire area separation

» Per IBC Table 508.4 for occupancy separation
» Any materials permitted by construction
type
» Continues, without vertical openings
(except as permitted by IBC 712)

» Supporting construction has some FRR
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Mixed Occupancy Buildings: Separate Buildings

Use fire walls to create separate
buildings (IBC 706) Separate buildings

with fire wall

» Portions of building separated by fire
walls ]

» Materials must be noncombustible

(except in Type V construction) Building 2

» Hourly ratings per Table 706.4

» Protected openings
» Continuous from foundation to roof
» Structural stability considerations



Mixed Occupancy Buildings: Separate Buildings
Fire wall FRR (IBC Table 706.4)

TABLE 706.4
FIRE WALL FIRE-RESISTANCE RATINGS

GROUP FIRE-RESISTANCE RATING (hours)
A,B,E,H4,ILR-1,R-2, U 3"
F-1,H-3", H-5, M, S-1 3
H-1, H-2 4°
F-2,S-2,R-3,R-4 2

a| In Type II or V construction, walls shall be permitted to have a 2-hour
fire-resistance rating.
b. For Group H-1, H-2 or H-3 buildings, also see Sections 415.7 and 415.8.

2021 International Building Code
Copyright 2020, International Code Council, Inc. All rights
reserved. Reproduced with permission. www.iccsafe.org



Mixed Occupancy Buildings: Separate Buildings

Fire walls: Structural stability (IBC 706.2)

»

»

In event of fire, structure on either side of
wall can collapse without causing structure
on opposite side to collapse

Common options:
» Cantilever walls
» Laterally tied walls

» Double walls

IIII = -
= ' ROOF
P |~ TRUssES
//47.471‘/,{ f// o
= -
— P ]
=
/_x = =
s - - AREA SEPARATION WALL
GYPSUM BOARD CEILING .~ (PARTY/FIREWALL)
%
e
ALUMINUM CLIPS;_
N
(N
VN
N == (| | ==
\\ \\ ]
Y
) b = .
Y ~
\ \\\\
\ " FIRE BLOCKS
//
Y /,, ’
=
[f
==

P
GYPSUM BOARD
CEILINGS AND WALLS “-._
S

-

" FLOOR JOISTS
OR TRUSSES

- SLAB OR FOUNDATION

2021 IBC Code and Commentary —

Volume 1, Commentary Figure 706.2(2)
Copyright 2022, International Code Council, Inc. All rights
reserved. Reproduced with permission. www.iccsafe.org



Mixed Occupancy Buildings: Separate Buildings

Fire walls: Horizontal continuity
» Fire walls continuous from exterior wall to exterior wall

L EXTERIOR WALL

i — FIRE WALL TERMINATES AT
" INTERIOR SURFACE OF

EXTERIOR WALL —
EXTERIOR COMBUSTIBLE
OR NONCOMBUSTIBLE
FI%F: mﬁmn 3 SHEATHING OR SIDING
P Bkl Wil Bstiletiihitontl —— FIRE WALL = o
EXT. WALL SURFAC / 5 — FIRE WALL

_.".
&

407 (MIN)

EXTERIOR WaLL T EXTERIOR WaALL

FIRE WALL TO EXTERIOR WALL: OPTION 1 FIRE WALL TO EXTERIOR WALL: OFTION 2



Mixed Occupancy Buildings: Separate Buildings

Fire walls: Vertical continuity

» Fire walls continuous from foundation to roof

| FIRE WALL TERMINATES

1 AT UNDERSIDE OF

\ COMBUSTIELE ROOF
SHEATHING

44 (MIN) 40 [MIN)

FIRE WALL EXTENDS
A0° [MIN) ABOVE
BOTH ALY, ROOFS

1
1
A
1

FIRE WALL — L ROOF ASSEMBELY ROOF ASSEMBLY

T FIREWALL

FIRE WALL TO ROOF: OPTION 2



Mixed Occupancy Buildings: Separate Buildings

Opportunity for wood-framed fire walls
» Permitted in Type V construction

» Noncombustible materials required for
Types Il and IV construction
» Opportunity for wood frame bearing

walls on each side of fire wall to meet
structural stability requirements

Credit: ClarkDietrich



Mixed Occupancy Buildings: Separate Buildings

Fire walls: Seismic diaphragm capacity

‘V/\ 7 : F:
i : 1] 3 HOUR ASSEMELY: 1 55" METAL
84 11 STUDS WITH 3 LAYERS 112 TYPE
1 g3 5 GYP, BO, EACH I
Y )
;J;‘F 41 !
ged BBE ¥ N
/ \ / g } \ 3 HOUR FIRE CAULKING
1! 4 RIM JOIST WITH SOLID BLOCKING
;8 / X i ) \ T
CUEE T |
R
33 A, VSt WL T DI
O § 1 \\
2 SOLID SAWN OR IJOIST FRAMING
H SEE STRUCTURAL DRAWINGS
- RESWENT CHANNELS
NOTE: -
CONSULT LOCAL JURISOICTION N
HAVING AUTHORITY FOR | 1" AR GAP
Ty I
ANELS RUNNING THROUGH 3 HOUR 13 -
ASSEVBLY IN THIS APPLICATION. i f? Tt : mw""“”
il 1] - 1 LAYER 84 TYPE X GYP. B0,
k '\.I 1NN
3 HOUR FIRE WALL AT FLOOR WITH WSP
FLOOR FRAMING WITH WOOD STRUCTURAL PANEL DIAPHRAGM

THROUGH FIRE WALL

o)
5235

WoodWorks CAD & Revit Details



Mixed Occupancy Buildings: Separate Buildings

Fire walls: Seismic diaphragm capacity

SEA0SC LIGHT-FRAMING CONSTRUCTION COMMITTEE
STRUCTURAL ENGINEERS ASSOCIATION OF SOUTHERN CALIFORNIA

SEISMOLOGY OPINION

CAUFORMNIA

SEAOSC

DATE: March 21, 2008

Continuity of Plywood Diaphragm Sheathing in 2 hr and 3hr Fire Walls:

Opinion: The continuity of plywood diaphragm sheathing should be maintained across the air gap commonly
encountered in double stud Firewalls of 2 or 3 hour construction. The intent is to ensure that structural
continuity is not significantly reduced in the roof and floor diaphragms.

Commentary:

This opinion is prepared to address the issue of diaphragm continuity as it relates to recent changes in 2007
CBC and 2006 IBC model code. Specifically the outgoing UBC provisions for Area-Separation walls have more
or less been replaced by the Fire wall provisions of the IBC. Such walls are encountered in light-frame
multifamilv or mixed-use construction and are often constnucted as 3 double studwall when occurring st




QUESTIONS?

This concludes The American
Institute of Architects Continuing
Education Systems Course




Copyright Materials

This presentation is protected by US
and International Copyright laws.
Reproduction, distribution, display and use of
the presentation without written permission
of the speaker is prohibited.

© The Wood Products Council 2026

Funding provided in part by the Softwood Lumber Board

Disclaimer: The information in this presentation, including, without limitation, references to information contained in other
publications or made available by other sources (collectively “information”) should not be used or relied upon for any
application without competent professional examination and verification of its accuracy, suitability, code compliance and
applicability by a licensed engineer, architect or other professional. Neither the Wood Products Council nor its employees,
consultants, nor any other individuals or entities who contributed to the information make any warranty, representative or
guarantee, expressed or implied, that the information is suitable for any general or particular use, that it is compliant with
applicable law, codes or ordinances, or that it is free from infringement of any patent(s), nor do they assume any legal liability
or responsibility for the use, application of and/or reference to the information. Anyone making use of the information in any
manner assumes all liability arising from such use.
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