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Course Description

Opportunities for light-frame wood and mass timber construction have never been
greater, especially now that the International Building Code (IBC) allows up to 18 stories
with mass timber. However, selecting the right construction type is crucial to making
wood projects pencil, and expanded code options for using wood can make that
decision less straightforward. To simplify the process, 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 structural elements in Construction
Types lll, IV, and V, examples, calculations, and details will be presented

to demonstrate how to navigate the various code requirements associated with single
occupancy and mixed-use buildings while maximizing building size and meeting fire and
life safety needs.



Learning Objectives

1. Understand the differences between Type Ill, IV, and V construction as defined by the
International Building Code (IBC), and how wood can be used in each.

2. ldentify potential modifications to the IBC’s tabular heights and areas based on code
provisions for building frontage, sprinklers, sloping sites, podiums, and mezzanines.

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

4. Explore constructed wood buildings that were designed using these code provisions.



This Presentation References:

(Unless Otherwise Noted)



What is being enforced in jurisdictions you
are working in?



Outline - Part 1

» Wood Framing Systems
» Fire and Life Safety in the Code

» Building Size (Single Occupancy)

Landing Apartments, Russell Scott Steedle & Capione Architects, photo Gregory Folkins



Wood Construction Terminology

Light-Frame Wood Heavy Timber Mass Timber



Heavy Timber Minimum Dimensions

IBC Section 2304.11:

TABLE 230411

MINIMUM DIMENSIONS QF HEAYY TIMBER STRUCTURAL MEMBERS
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Heavy Timber Minimum Dimensions
IBC Section 2304.11:

Floor Panels / Decking

» CLT: 4” thick (actual)

» NLT/DLT/GLT: 4” thick (nominal) or
Decking: 3” thick (nominal)

» Covered with: 1” tongue-and-groove or 15/32”

WSP or 1/2“ particleboard

Roof Panels/Decking:
» 3” thick CLT (actual thickness)

» 3” NLT/DLT/GLT (nominal thickness)
» 2” thick (nominal) decking



Mass Timber Products

Panels

» Cross-Laminated Timber / CLT
» Glue-Laminated Timber / GLT
» Dowel-Laminated Timber / DLT
» Nail-Laminated Timber / NLT

Columns and Beams

» Glue-Laminated Timber / Glulam

» Structural Composite Lumber / SCL

Glulam beams

SCL columns

Boise Cascade

Weyerhaeuser



Panelized Construction




Prefabricated and Precise

» Tight fabrication tolerances
» Computer Numerically Controlled (CNC) connections

Photo: Structurlam Photo credit: naturally:wood



Don’t get boxed in!



Prefabricatled Offsite

Volumetric Modular Mass Timber
(Light-frame)

Site Built (Light-Frame) Panelized (Light-frame)

Photo: Davis Frame

Image: Entekra Phot: Zeta Design+Build Photo: LendLease



3 to 4 Stories, 167K SF, 33% Schedule Savings

Image: Trumbull-Nelson Construction Company
Source: Wallace Building Products3?

WOODLANDS AT HARVEST HILL | LEBANON, NH



Hybrid: Light-Frame Hybrid: Steel Framing



https://www.woodworks.org/resources/clt-on-cold-formed-steel-stud-bearing-walls/



https://www.woodworks.org/resources/clt-on-cold-formed-steel-stud-bearing-walls/

https://www.woodworks.org/resources/hybrid-design-mass-timber-floor-and-roof-panels-over-light-frame-wood-walls/



https://www.woodworks.org/resources/hybrid-design-mass-timber-floor-and-roof-panels-over-light-frame-wood-walls/
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Building Occupancy Options - IBC Ch. 3

Many commercial occupancies can be framed with wood!

» Hotels » Retail » ...and more!

» K-12/Higher Education » Restaurants
» Office » Industrial



https://www.woodworks.org/resources/wood-in-industrial-buildings/



https://www.woodworks.org/resources/wood-in-industrial-buildings/

The key is to OPTIMIZE for
your project needs and goals



Outline - Part 1

»

» Fire and Life Safety in the Code

»

Landing Apartments, Russell Scott Steedle & Capione Architects, photo Gregory Folkins



Fire Protection Terminology
<+—— Combustibility

<+—— [ire Resistance

<+— Fire Protection Systems



IBC 602 - Construction Types

TYPE | TYPEII TYPE 1l TYPE IV TYPEV

A B A B A B A B C HT A

Interior Elements The IBC defines 5 construction types.

A building must be classified as one
Exterior Wall Of these

Material




IBC 602 - Construction Types
Allowed Materials Combustibility




IBC 602 - Construction Types

Allowed Materials

TYPE | TYPE II TYPE 11l TYPE IV TYPEV
EEENEEEN - : ¢ v 4

Interior Elements LT M-
combustible combustible
Exterior Wall Non- Non-

W EY4E] combustible combustible




IBC 602 - Construction Types

Allowed Materials

Interior Elements

Exterior Wall
W EY4E]

TYPE |

Non-
combustible

Non-
combustible

TYPEII

Non-
combustible

Non-
combustible

A

TYPE 1l

TYPE IV

C HT

Any materials
permitted by
code

Any materials
permitted by
code



IBC 602 - Construction Types

Allowed Materials

TYPE | TYPE Il TYPE 1l TYPE IV TYPEV

SR - - P
Any materials Any materials

Interior Elements AT Al ermitted b ermitted b
combustible combustible P y P y

code code

Exterior Wall Non- Non- FRTW (LF, MT), Ar:r/r:;ftt:d”zls
\EY4E] combustible combustible NC P y

code

LF = Light Frame Wood

FRTW = Fire Retardant Treated Wood
MT/HT = Mass / Heavy Timber

CLT = Cross Laminated Timber

NC = Non-Combustible



IBC 602 - Construction Types

Allowed Materials

TYPE |
A B
. Non-
Interior Elements combustible
Exterior Wall Non-
\EY4E] combustible

TYPEII

Non-
combustible

Non-
combustible

TYPE 1l

TYPE IV

TYPEV

Any materials Heavy/Mass Any materials
permitted by Timber permitted by
code LF (1-hour) code

CLT (protected), @ Any materials
SN (147 L FRTW (LF), permitted by
NC
NC code

LF = Light Frame Wood

FRTW = Fire Retardant Treated Wood
MT/HT = Mass / Heavy Timber
CLT = Cross Laminated Timber

NC = Non-combustible



IBC 602 - Construction Types

Allowed Materials

TYPE I TYPE II TYPE 11l TYPE IV TYPEV
SRS - B

Any materials Heavy/Mass Heavy/Mass Any materials
. Non- Non- . . : .
Interior Elements combustible combustible permitted by Timber, Timber, permitted by
code NC LF (1-hour) code
Exterior Wall Non- Non- FRTW (LF, MT), CLT (protected), CLLé?r:;\)/t(ef:)ed)' Ar;\r/r:;ftt:drlzls
Material combustible combustible NC NC NC ’ P code Y

LF = Light Frame Wood

FRTW = Fire Retardant Treated Wood
MT/HT = Mass / Heavy Timber

CLT = Cross Laminated Timber

NC = Non-combustible



[V-A
Tall Mass Timber

2021 IBC: 3 New Tall Mass Timber IV-B
Construction Types

IV-C



IBC 602 - Construction Types

Which construction types permit wood as the structural system?

Interior Elements

Exterior Wall
\EY4E]

TYPEI

Non-
combustible

Non-
combustible

TYPEII

Non-
combustible

Non-
combustible

TYPE 1l

Any materials
permitted by
code

FRTW (LF, MT),
NC

TYPE IV

Heavy/Mass Heavy/Mass Any materials
Timber, Timber, permitted by
NC LF (1-hour) code

CLT (protected), = Any materials
FRTW (LF), permitted by
NC code

CLT (protected),
NC

LF = Light Frame Wood

FRTW = Fire Retardant Treated Wood
MT/HT = Mass / Heavy Timber

CLT = Cross Laminated Timber

NC = Non-combustible



IBC 602 - Construction Types

Which construction types permit wood as the structural system?

TYPEI TYPE 1l TYPE IV

Any materials Heavy/Mass Heavy/Mass Any materials
. Ng@n- Non- . . : .
Interior Elements combhstible combustible permitted by Timber, Timber, permitted by
code NC LF (1-hour) code
0
0
Exterior Wall N{n- Non- FRTW (LF, MT), CLT (protected), O e materlals
. . . FRTW (LF), permitted by
Material comb.nstlble combustible NC NC
NC code
L N BN BN DN D D B .
Allowances for wood LF = Light Frame Wood
per IBC Chapter 6 FRTW = Fire Retardant Treated Wood

MT/HT = Mass / Heavy Timber
CLT = Cross Laminated Timber
NC = Non-combustible



Construction Types I-B, 1I-A, 1I-B

Mass Timber Roof Construction Wellesley College, Wellesley, MA
» |IBC Table 601, Footnote c:

» In all occupancies, heavy
timber complying with Section
2304.11 shall be allowed for
roof construction, including
primary structural frame
members, where a 1-hour or
less fire-resistance rating is
required.

Wellesley College Science Complex / Skidmore, Owings
& Merrill / Le Messurier / Photo Dave Burk ©SOM—




Fire and Life Safety in the Code
Fire Resistance

Structural fire resistance ——

» Maintain structural integrity of building
» Account for response / participation of building

Table 601 (IBC 2021):

TABLE 801
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING £LEMENTS (HOURS)
TYFE | TYPE 1 TYPE it TYPE IV TYPE V
BUILDING ELEMENT
A B A a8 A B A 8 c HT A 8
Primary strwcturad Prane!’ (see Section 202) oL anEe g g iy B fi 3 P > HT {h {}
Bearing walls
Exteror™! 3 2 i { 2 2 3 2 2 2 1 {
htertew 3 3 ] {} ; £ 3 2 2 FAHTY I Do
Nombeating wals and pagtitions See Tabke T84
Exkerior
Nonbearing walls and partitions . Sﬁ.c
e ik 1 U 0 {3 & {1 i \; Sectiom V] {
B 2304.11.2
Floor construction and mssociated secondary 2 5 ‘ 0 i 6 7 n o HT i 9
structaril mernbers (see Section 20023 - -
Rouf comsiruction and wssociated secondiny m b e g L . Ine
structural members (see Section 2012} H : ! Y i 4 v, ! i H1 ! o

2021 International Building Code

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



Fire Design of Mass Timber




Fire and Life Safety in the Code

Structural fire resistance

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



Fire and Life Safety in the Code

Structural fire resistance

2021 International Building Code

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



Fire and Life Safety in the Code

Structural fire resistance

2021 International Building Code

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



Fire and Life Safety in the Code

Structural fire resistance

HT = Heavy Timber

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



Fire Resistance
of Heavy Timber

Source: AITC




Fire and Life Safety in the Code

Structural fire resistance

HT = Heavy Timber

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



Construction Type IV-HT - 1BC 2304.11.2

Interior Walls
» Laminated construction: 4” thick

» Solid wood construction: Min (2) layers
of 1” matched boards

» Wood stud walls, 1-hour min

» Non-combustible, 1-hour min

Verify other code requirements for FRR (e.g. interior
bearing walls, occupancy separation, etc.)



Fire and Life Safety in the Code

Structural fire resistance

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



[CC Building Valuation Data

|ICC Building Valuation Data, August 2025
B Business, office

Structural Wood
Framing Allowed

A 1B

$ per Square Foot

$250
$200
$150
$100
S50
S-

IA IB A I



Construction Type Differences
Allowable Building Size

TYPE 11l

A e A e

Building Size -
Large areas and hglghts Often same heights with larger Comparable heights Smallest
for new tall mass timber heights /
areas for Type IV-HT and areas
types areas
>

Typically Largest to Smallest




Construction Type Differences
Allowable Building Size

TYPE 11l

A e A e

Building Size -
Large areas and hglghts Often same heights with larger Comparable heights Smallest
for new tall mass timber heights /

areas for Type IV-HT and areas
types areas
>

Typically Largest to Smallest




Construction Type Differences
Allowable Building Size

TYPE 11l

A B
Often same heights with larger Comparable heights
areas for Type IV-HT and areas

Building Size

Smallest
heights /
areas

Large areas and heights
for new tall mass timber

types

Typically Largest to Smallest




Construction Type Differences
Allowable Building Size

TYPE 11l

Building Size

Smallest
heights /
areas

Large areas and heights
for new tall mass timber

types

Comparable heights
and areas

Often same heights with larger
areas for Type IV-HT

>
Typically Largest to Smallest




Construction Type Differences
Allowable Building Size

TYPE 11l

Building Size -
Large areas and hglghts Often same heights with larger Comparable heights Smallest
for new tall mass timber heights /
areas for Type IV-HT and areas
types areas
>

Typically Largest to Smallest




Designers accustomed to steel and
concrete often design buildings of
Type IIA or lIB construction.

Nearly identical height and areas
can be achieved with wood framing
in Type IlIA or IlIB.



Outline - Part 1

»
»

» Building Size (Single Occupancy)

Landing Apartments, Russell Scott Steedle & Capione Architects, photo Gregory Folkins



Allowable Building Height (ft)
IBC Table 504.3

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

TABLE 504.3
ALLOWAELE BUILDING HE!GHT IN FEET ABOVE GRADE PLANE?
TYFE QF CONSTRUCTION
CEA%%IIJ::EE"?::N See Type Type il Type It Type IV Type ¥
Featnates A B A B A & A 8 - HT A B
g L1 160 (15 A5 H5 55 f3 5 h5 h5 A0 A0
A EFOoMOS U

5 L 180 83 75 B3 75 1700 i 80 %5 %5 70 il
N§! U | otah | 6s 53 63 55 65 63 65 63 5t) )
@ $13D ) f0) i) 0 fal} i} &) fai) () Gl S0 M)
S13R 61 £ 6} it fi) 61 60 () £l Ok &0 (]
5 L. 1 R0 53 73 %3 73 271D 154 %3 K5 70 A




Don’t get boxed in!



Sloped Sites — Chapter 2 Definitions

HEIGHT, BUILDING. The vertical distance from grade
plane to the average height of the highest roof surface.

GRADE PLANE. A reference plane representing the
average of finished ground level adjoining the
building at exterior walls. Where the finished
ground level slopes away from the exterior walls, the
reference plane shall be established by the lowest
points within the area between the building and the
lot line or, where the lot line is more than 6 feet
(1829 mm) from the building, between the building
and a point 6 feet (1829 mm) from the building.

626 Dekalb Avenue, Atlanta, GA
Matt Church - Davis Church Structural Engineers



Mid-Rise vs. High-Rise Definition - 2021 IBC 202

IBC 202: High-Rise Building: A building
with an occupied floor located more
than 75 feet above the lowest level of
fire department vehicle access.



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

Allowable Building Height (ft)
IBC Table 504.3

TABLE 504.3
ALLOWAELE BUILDING HE!GHT IN FEET ABOVE GRADE PLANE?®

TYPE QF CONSTRUCTION

OCCURPANECY
CLAGSSIFICATION See Type 3
Footnates B

NE
5
NS iR 16} 63 53 % 55 65 a3 N 05 it 4]
513D B () 6l £} B i) 60 i) ) () 30 3
S13R (A1 &) b} & 60 i) 6O 6) il Ol o 6]

ARE R MU

5 L. 180 a5 74 & N, 27710 154) & 15 70 ]

» NS: No sprinkler system » S13D: NFPA 13D sprinkler
» S13R: NFPA 13R sprinkler system
S: NFPA 13 sprinkler system

>

~



Commercial Sprinkler Systems - IBC 903.3.1

» NFPA 13D

Standard for One- and Two- bl

Family Residences (but 13
allowed in a few commercial =
occupancies) 903.3.1.3 ffmﬁ'ﬂm

NFPA 13R

Residential Occupancies (One-
and Two-Family or Low-Rise
Multi-Family and Commercial)

903.3.1.2

NFPA 13
Standard for Commercial
Construction 903.3.1.1

Standard for
the Installation of

Sprinkler Systems in
Low-Rise Rosidential
Decupancies




NFPA 13 vs. NFPA 13R

NFPA 13 NFPA 13R

Goal: Provide life safety Goal: Provide life safety and limited property
and property protection protection (to a lesser degree than NFPA 13)
Fully sprinklered system throughout entire building Partially sprinklered system; unoccupied spaces
even in unoccupied spaces (closets, attics) often don’t require sprinklers

Lower levels of water discharge, shorter water
Can cost more supply time can result in smaller pipe sizes,
reduce need for storage & pumps

Permitted for many occupancies, buildings of many Limited applications, mainly for multi-family
sizes, allows greater building size increases up to 4 stories, 60 feet



Sprinkler Systems: IBC 903.2

In some cases, sprinklers are required by code
depending on occupancy

» Most new Group R fire areas

» Group A, E, M, S-1, | fire areas exceeding 1-12k sf

Stella Apartments, DesignARC, Taylor and
Syfan, photo Lawrence Anderson



Sprinkled Building Height Increase

» NFPA 13 or 13R*
» 10-to 20-foot increase
(IBC 2021 Table 504.3)

» 1 story increase

(IBC 2021 Table 504.4)

* NFPA 13R limited to 4 stories and 30 feet from

lowest level of fire department vehicle access



2021 International Building Code

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

Allowable Building Height (ft)
IBC Table 504.3

TABLE 504.3
ALLOWABLE BUILDING HE!GHT IN FEET ABOVE GRADE PLANE?
TYPE QF CONSTRUCTION
OCCURANEY
CLASSIFICATION See Type b Type il

Footnates A B A B
Ngh LT, 168D 1% a5

AR F M5 U
5 iJL 1X0) ks TA
Ny il 160 a5 33
R 130 ) fi03 G} il
S13R (] ) Hil} fal)
5 il 18 HA Kl

» NS: No sprinkler system » S13D: NFPA 13D sprinkler
» S13R: NFPA 13R sprinkler system
S: NFPA 13 sprinkler system

>

~



2021 International Building Code

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

Allowable Building Height (Stories)
IBC 2021 Table 504.4

» NS: No sprinkler system » S13R: NFPA 13R sprinkler system
» S: NFPA 13 sprinkler system



Basements -IBC 506.1.3

A basement is not included in the total allowable
building area if it doesn’t exceed the area
permitted for a building with no more than one
story above grade plane.

“Basement” is defined as “not a story
above grade plane” and has a finished
floor surface of the next floor above:

* Less than 6 feet above grade plane; or

e Less than 12 feet above the finished
ground level at any point Fashion Valley, CA

AvalonBay Communities



Basements -IBC 506.1.3

To qualify as a basement (and therefore not be included in building area):

Grade Plane
(Average
Ground Level)

First Story Floor

Grade (Lowest
Ground Point)

No more than
6’ above grade
plane

No more than
’
12’ above grade 626 Dekalb Avenue, Atlanta, GA

Matt Church - Davis Church Structural Engineers



Allowable Building Area
IBC Table 506.2

TABLE 506.2ALLOWABLE AREA FACTOR {A, = NS, §1, 513R, 513D or 5M, as applicable) IN SQUARE FEET?-

TYPE QOF CONSTRUCTION

OCCUPANCY SEE _
CLASSIEICATION  FOOTNOTES ype Fype Type |l Type ¥
4 B A A 4 B A B . HT A B
NS UL UL 37500 23000 28500 190000 108000 72000 45000 | 36000 18000 9000
B 91 WL UL 150000 9zooed 114000 7o0000 232000 228000 1200000 144000 Y2000 36000
M e UL 112500 eo.000d  assco  s7odol a24000 296000 1350000 108000 54000
NS
- 11 UL 24006 1s0o 24000 160000 eis00 41000 256250 20588 12000
R.20
51 UL UL 05000 64000 96000 Ba0ool 246000 164000 1025000 2000  azo0n
S UL UL 720008 430000 72000  4sotofl 134500 123000 7e87s | 61500 36000
» NS: No sprinkler system » S1: 1-story with NFPA 13 sprinkler

» SM: 2+ stories with NFPA 13 sprinkler
» S13R: NFPA 13R sprinkler



Sprinkled Building Area Increase

» NFPA 13
» Single story buildings: 300% increase

» Multi-story buildings: 200% increase
(IBC Table 506.2)



IBC 506.3: Frontage Increase for Area Modification

» Allowable area increase for
frontage on:

» Streets (public ways)

» Open Spaces

» Frontage provides:
» Access by fire service personnel
» Temporary refuge for occupants

» Reduced exposure to/from adjacent
structures



IBC 506.3: Frontage Increase for Area Modification
20°-0"
» Minimum Qualifications: LOTUNE= |\« UPIED SPACE e

» 25% of building perimeter is on a
public way or open space with a
minimum distance of 20’

» Open space shall be:

» On the same lot or dedicated for

public use
=
» Accessed from a street or approved = STREET
fire lane T
N 2021 IBC Code and Commentary —

' SITE PLAN Volume 1, Commentary Figure 506.3.2

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



Frontage Increases - IBC 506.3

“W” for area increases NOT always the same
as Fire Separation Distance (FSD) for purposes
of fire resistance ratings of walls and openings

W # FSD




Frontage Increases -IBC 506.3.3

l; = Area factor increase
due to frontage

PV 1T BIUE 2}

i

ir

L

1

2510 fess 1than 50 £ 017 {121 £).25
S0 ro fess than 75 f] 11.33 {42 thah
75 1o 100 (} (.50 0.63




IBC 506.2.1: Single-Occupancy Buildings

Calculate allowable building area per story

A=A +(NSxlI)

(Equation 5-1)

>
I

Allowable area per story (ft?)

A. = Tabular allowable area per story per Table 506.2 for NS, S1, S13R or S13D (ft?)

P
n
I

Tabular allowable area per story per Table 506.2 for non-sprinklered building
(regardless of whether the building is sprinklered)

Frontage Increase Factor per IBC506.3, I; .., = 0.75



IBC 506.2.1: Single-Occupancy Buildings

Calculate total allowable building area

= [A, + (NS x 1)][xS, ]

(Equation 5-2)

S, = Actual number of building stories above grade plane

.max = 3 Where the actual number of stories above grade plane exceeds 3

S
S = 4 where the building is equipped throughout with an NFPA 13R
(not NFPA 13) automatic sprinkler system

a, max



Allowable Building Size

Allowable building area
» IBC506.2.1 (NS or NFPA 13)

» 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 GA / Solomon

Cordwell Buenz / Christian Cortes




Allowable Building Size

Business (B) occupancies with NFPA 13 sprinklers

B Occupancy with
NFPA 13

Max stories 18 12

Max height (ft) 270 180

Max story area (ft?) 405.0k 270.0k

2-story:

Max total area (ft2) 810.0k  540.0k

3+ story:

Max total area (ft2) 1,215.0k  810.0k

* Note: areas assumes maximum frontage increase



Increased Height & Story Area

Type II-A NFPA13 Type I1I-A NFPA13

85 85" %
(5) (5)

L L

I1-A (ft2)* AR

R-1 72,000 +18,000 (max frontage) 72,000 +18,000 (max frontage)
R-2 72,000 +18,000 (max frontage) 72,000 +18,000 (max frontage)

* Areas reflect PER STORY max. Total building max may limit area further.
** ASCE7-16 Table 12.2-1 limits wood shear wall seismic systems to 65' in height in SDC D,E,F



Outline - Part 2

» Mixed Occupancy Buildings
» How do we go bigger?
» Maximizing Areas

» Maximizing Heights

Landing Apartments, Russell Scott Steedle & Capione Architects, photo Gregory Folkins



A building with more than one occupancy group

or intended function



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



Mixed Occupancy Buildings

» Different occupancies » Different occupancies
on different levels: on same level:

Level 3

Level 2

Level 1

Elevation view Plan View




IBC Code Sections Related to Multiple Occupancies

» Assembly Spaces (303)

» Accessory Occupancies (508.2)

» Incidental Uses (509)

» Non-Separated Occupancies (508.3)
» Separated Occupancies (508.4)

» Covered and Open Malls (402) €«—__ Outside scope of

presentation




Code Sections Related to Multiple Occupancies

» Assembly Spaces (303)

»
»
»
»

»



Assembly Spaces (303)

» Small buildings and tenant spaces
(1IBC 303.1.1)

» Group B occupancy if:
» For assembly purposes
» Number of occupants < 50
» Small assembly spaces (IBC 303.1.2)

» Group B or part of Main
Occupancy if:

» Number of occupants < 50
» Area < 750 sf

iStock.com/Morsa Images



Assembly Spaces (303)

...in Educational Facilities (IBC 303.1.3)

» Not a separate occupancy when:

» Used for purposes associated with
Group E occupancy

Examples:
» Gymnasium used for school sports

» Cafeteria used for school meals

Franklin Elementary School / MSES
Architects / City Construction Company



Assembly Spaces (303)

Educational Spaces in Places of
Worship (IBC 303.1.4)

» Not a separate occupancy when:

» Number of occupants < 100

Church of the Incarnation Chapel Parish Hall and Education Addition /
HH Architects / Datum Engineering / Photo HH Architects



Multiple Functions (302.1)

Buildings used for Multiple
Functions

» Room or space to be occupied at
different times for different
purposes

» Shall comply with all
requirements of each purpose



Code Sections Related to Multiple Occupancies

»
» Accessory Occupancies (508.2)
» Incidental Uses (509)

»
»

»



Accessory Occupancies (IBC 508.2)

» Ancillary to the main Occupancy No separation

» Aggregate Accessory Area may not required™

exceed:

» 10% of the main Occupancy on
same floor

» IBC 506 “NS” Allowable Area limit of
Accessory Occupancy

» Allowable area and height per main
occupancy

*Hazardous occupancies require separation

*Residential separations per Section 420 still apply



Incidental Uses (IBC 509)

» Ancillary to the main 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



Mixed Occupancy Buildings: Incidental Uses

» Each area not more than 10% of story Separation

. : 1B 4
» Separation and protection per IBC 509.4 per IBC 509

and Table 509

» Separated with fire barriers,
horizontal assemblies

» AND / OR Sprinkler system and
smoke separation

Benefits:

» Not classified as different occupancy

» Allowable area and height per main
occupancy



Code Sections Related to Multiple Occupancies

»
»
»

» Non-Separated Occupancies (508.3)

))

~

Separated Occupancies (508.4)

»



Non-Separated Occupancies (508.3)

No separation
required

» Allowable heights, areas and fire
protection (Ch. 9) based on most
restrictive of all occupancies

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




Non-Separated Occupancies (508.3)

Acceptable
Height & Area?

Yes

Acceptable
Height & Area?

/ Yes

No Separation
Required*




Separated Occupancies (508.4)

Separation required
per IBC Table 508.4



Separated Occupancies (508.4)

Occupancy Separation

TABLE 508.4
REQUIRED SEPARATION OF OCCUPANCIES (HOURS)

A E =15, 13, 14 » R P2, 82, 1) l B H-1 Ha2 H-3, H-4 H-5
OCCUPANCY 5-

5 INsS | 5 |[N5] 5 |[NS] & | N5 | 5 [N5] S [ N5 | S [ NS | S INS| 5 | NS | § | NS
Ak b N | 2 2 M 1 2z N ] 2 NP ND i 4 2 3 2 NP
I-§" §-3, 1-4 ] 2 P M 2 My | NI i 2 | 2 NP | N 3 ME X KP? 2 MNP
1.2 R R EEEREE D EE R R R EE R R
E: l 2 | KP K NEP M hY | 2 ; i NE | WP 3 NE 2 NP 2 ~NE
(SN U | M 1 ] 2 3 UL | EA ™ M i ? MNP N LY 4 2 K] 2 N

N [ nF NP 2 | 3t 0 | 21 1 | np

|
"~ F-1.M, 51 l z ] 2 2 [ NF ! 2 1 2 ‘ AS

i-) MNPy NP | NP [ NE | NE NP | NP NP | NP NP ‘ NP | NP i WP AR | NP RPN NP | NP

-2 3 3 A NP 3 NP 3 MNP 2 4 ‘ 2 1 MNE | NP ON NF | hY o ] NF

H-3, H-4 2 3 2 NI 2 NP 2 KI? L K ‘ ; 2 NP NP I MNP M ] NP

H-5 2 NF 2 Y i 2 o 2 MNP 2 Moit ‘ : NP | NP | NP | NP | Y S NE
2021 International Building Code
octreo. Reprodied wi parmission wwww.cssin g

» S:Sprinklered » 1,2, 3: FRR protection

» NS: No Sprinklers » NP: Not Permitted
» N: No Separation Required




Separated Occupancies (508.4)

Walls: Fire Barrier (IBC 707)

» Any materials permitted by the
construction type

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

» Supporting construction has same FRR

2021 IBC Code and Commentary —

Volume 1, Commentary Figure 707.5
Copyright 2022, International Code Council, Inc. All rights
reserved. Reproduced with permission. www.iccsafe.org



Separated Occupancies (508.4)

Floors: Horizontal Assemblies (IBC 711)

» Any materials permitted by construction
type

» Continuous, without vertical openings
(except as permitted by IBC 712)

» Supporting construction has same FRR

iStock.com/photovs



Separated Occupancies (508.4)

» Code requirements for each portion
based on occupancy of that portion
(except Ch. 9 requirements™)

» *Separation for fire area limits defined by
Section 901.7

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

Separation required
per IBC Table 508.4



Separated Occupancies (508.4)

Actual area of Occupancy i at a given story (ft?)

Story Area: Zi <10

Aa,i A, Allowable area per story of Occupancy i (ft?)

Separation Per
Table 508.4

Al + A2 <1.0
Allowable Area for Occupancy 1 Allowable Area for Occupancy 2




Separated Occupancies (508.4)

= Actual area of Occupancy i at a given story (ft?)

Story Area: Zi <10 "

Agi A,; = Allowable area per story of Occupancy i (ft?)
Al + A2 <10
Allowable Area for Occupancy 1 Allowable Area for Occupancy 2

Total Building Area: Zi <5,

Agi
S, = Actual number of building stories above grade plane
S, max = 3 Where the actual number of stories above grade plane exceeds 3
S = 4 where the building is equipped throughout with an NFPA 13R (not NFPA

a, max

13) automatic sprinkler system



Separated Occupancies (508.4)

» Code requirements for each portion
based on occupancy of that portion
(except ch. 9 requirements™)

» *Separation for fire area limits defined by
Section 901.7

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

Separation required
per IBC Table 508.4

» Allowable height: Based on
construction type and occupancy



Mixed Use Early Decision Example

4-story building on college campus

» Mostly Group B occupancy, some assembly (A-3) space
» NFPA 13 sprinklers throughout

» Owner originally desires events space on top (4th) floor
» Requires Construction Type IlIA

TABLE 504.4
ALLOWABLE NUMBER OF STORIES ABOVE GRADE PLANE®®

TYPE OF CONSTRUCTION
DCCUPANLY

CLASSIFICATION See Typa | Type |t Typa M Type IV

Type

Foolnoles A | B A | =) A I B A l B | C | HT




Mixed Use Early Decision Example

4-story building on college campus

» Mostly Group B occupancy, some assembly (A-3) space
» NFPA 13 sprinklers throughout

» Owner originally desires events space on top (4th) floor
» Requires Construction Type IlIA

What if owner permits moving events space to a lower floor?

TABLE 504.4
ALLOWABL E NUMBER OF STORIES ABOVE GRAOE PLANE™®

TYPE OF CONSTRUCTION
CCCUPANCY

CLASSIFICATION Ses Type | Type |} Typa 1l Type IV Type V

Foolnoles A | B A | B A IF B A | B | L | HT A




Mixed Use Early Decision Example

4-story building on college campus

3" Floor (or

= } —
lower) \

Location of Event Space m

Construction Type 1H1-A

Fire Resistive Rating 1-Hr
Connections Concealed
CLT Panel Thickness 5-Ply

111-B

O-Hr L
Exposed

3-Ply

Source: PCL Construction



Mixed Use Design
Solutions Paper

Free to Download at
www.woodworks.org



Part 1: https://www.woodworks.org/resources/mixed-use-code-strategies-part-1-incidental-uses-accessory-occupancies-and-small-spaces/

Part 2: https://www.woodworks.org/resources/mixed-use-code-strategies-part-2-nonseparated-occupancies-and-fire-limits/



https://www.woodworks.org/resources/mixed-use-code-strategies-part-1-incidental-uses-accessory-occupancies-and-small-spaces/
https://www.woodworks.org/resources/mixed-use-code-strategies-part-2-nonseparated-occupancies-and-fire-limits/

Heights and Areas Calculator—free tool

Calculates:
Maximum heights and areas

Code Editions:
2006 to 2021 IBC

Inputs:

e Building geometry

» Site conditions (e.g., open
frontage)

e Type of construction

e Single and Mixed-Use
Occupancy

Handles Separated &
Nonseparated Occupancies
(Check “both”)

AWC Heights and Areas Calculator



https://awc.org/calculators/heights-and-areas-calculator/

Outline - Part 2

»
» How do we go bigger?
» Maximizing Areas

» Maximizing Heights

Landing Apartments, Russell Scott Steedle & Capione Architects, photo Gregory Folkins



Unlimited Area Buildings

IBC Section 507 gives Unlimited Area Building routes for Type Ill, IV and/or
V Construction for the following occupancies (typically 1 or 2 story max)

Assembly Business Mercantile
Education Factory Storage



Unlimited Area Buildings

Provisions for unlimited area buildings rely on 60ft open space
surrounding building (IBC 507) — Some options for smaller open space

A A «

REQUIRED SEPARATION FOR UNLIMITEDR AREA BUILDINGS



Separate Buildings - Fire Walls (706)

Separate buildings
with fire wall

» Each portion of a building separated
by one or more fire walls shall be
considered to be a separate building

» Hourly ratings per Table 706.4




Fire Walls: Fire-Resistance (IBC Table 706.4)

TABLE 706.4
FIRE WALL FIRE-RESISTANCE RATINGS
GHOUP FIRE-AESISTANCE RATING (hours)
A.B.E.H-4,1,R-1,R-2.U 3
F-1, H-3", H-5, M. §-1 3
H-1, H-2 4"
F-2.5-2, R-3. R-4 2

a. In Type II or V construction, walls shall be permitted 1o have & 2-hour

Pire-resistance rating,
b. For Group H-1. H-2 or H-3 buildings, also see Sections 415,77 and 413,58,

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



Fire Walls: Horizontal Continuity (706.5)

» Fire walls continuous from exterior wall to exterior wall



Fire Walls: Vertical Continuity (706.6)

» Fire walls continuous from foundation to roof



Fire Walls: Structural Stability (IBC 706.2)

»

»

In event of fire, structure on either side of Lo

wall can collapse without causing structure

on opposite side to collapse
Common options (NFPA 221): J

» Cantilever walls L
» Single tied walls |

» Double walls

ST A LTEASAT: 0o

PARTD RO ACLL.

) S T T

PR

R L DR S

. ELAS LR PN

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



Fire Walls: Structural Stability (IBC 706.2)

Can fire walls be wood framed?
» 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



Fire Walls: Seismic Diaphragm Continuity (706.2)

O O



Fire Walls: Seismic Diaphragm Continuity (706.2)

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

SEISMOLOGY OPINION

SEAOSC

DATE: March 21, 2008

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.




Mixed Use Occupancy Fire Wall Example

» T-and L-shared buildings
» Common in hotels

» Often large floor areas

Hyatt Place Hotel — Greensboro NC / R4
Architecture / photo Greg Folkins



Mixed Use Occupancy Fire Wall Example

Potential fire
wall locations

Hyatt Place Hotel — Greensboro NC / R4
Architecture / photo Greg Folkins

» T-and L-shared buildings

»

»

»

»

May work well with firewalls at
building intersections

Minimize length and impact of
firewall

Maximize allowable building area

May allow lower construction type
(i.e., llI-B instead of IlI-A)



How do we go taller?

: WoodWorks

Source



Mezzanines - (IBC 505)

Not counted toward building area* or number of stories if:

» Maximum 1/3 floor area of room or space where located
» Special egress provisions apply

» Must be open and unobstructed to room in which it’s located

(walls £42” allowed)
» Several exceptions

» Slightly different for equipment platforms

*Does count toward fire area with regard to fire protection in Chapter 9



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)
» Occupancy requirements e
» Verify occupancy permitted for N ‘ e —— ‘ \

story immediately below | > | -m -

Studio

*Further exceptions for sprinklered buildings exist






Group R-1/R-2, Type III-A height/story increase (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



Group R-1/R-2, Type III-A height/story increase (510.5)

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



Parking beneath Group R (510.4)

» Group R building stories measured
from podium if:
» Lowest above grade level is parking
(S-2)

» Lowest level and floor above is Type |
or IV construction

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



Parking Beneath Group R - (510.4)

2021 IBC Code and Commentary — Volume 1

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



Horizontal Separation

Horizontal Wood Assemblies are
effectively used to transition from
Residential units above to

Retail /Parking below



Horizontal Building Separation - IBC 510.2

“Podium Provision”

5-story Type Il building
5-story Type Il building: over Type I-A podium:

3-hr

8 3
>

Note: Increases allowable stories... not allowable building height



Horizontal Building Separation - IBC 510.2

“Podium Provision”

Section 509.2 509.2 510.2 510.2 510.2 510.2

Upper

A, B, M,RorS
3-hr Occupancy
i.': Lower S-2 A, B, M, Ror By Baraas [
w Occupancy Parking S-2 Parking i g

N
~ .
Podium

Height 1 Story No Restriction




Office Podium

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

:-Il\h ] !L\JL-:!HI ot
ﬁj.'ﬂi :’Jdi i‘iu / J"’

T3 Minneapolis, MGA | Michael Green
Architecture, DLR Group, StructureCraft,
Magnusson Klemencic Associates, Photo Ema




Residential Podium

7 stories:
5-story Type lll over
2-story podium

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



Residential Podium

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



Thomas Logan
Boise, ID

65,625 sf, 7 stories (5-over-2)
Type V-A

Multi-Family

Completed 2022

Pivot North Architects
Engineer: Axiom

Photo: Chad Case Visuals




Don’t get boxed in!



1430 Q Street

Sacramento, CA

162,700 sf, 8 stories (6-over-2)
Type IlI-A

Mixed-Use

Completed 2020

(W] N]

PROFILE

HRG Architects
Buehler Engineering, Inc

Photo: Gregory Folkins Photography




Alternate Materials and
Methods Requests
(AMMR)

Solutions Paper

Free to Download at
www.woodworks.org




Other Opportunities
STAIR FRAMING WITHIN TYPES I, IV & V

Section 1011.7:

Stairways shall be built of materials consistent with the types
permitted for the type of construction of the building.

Commentary:

“... Any structure supporting the stairway and the stairway
enclosure must be fire-resistance rated consistent with the
construction type; however, the stairway components inside
the enclosure need only comply with the material limits for
the type of construction.”



Other Opportunities
STAIR FRAMING WITHIN PODIUM LEVELS

2021 IBC allows stairs within podium
levels to be framed with wood if:

» Building above is Type lll, IV or V
» Shaft enclosure has 3-hr rating



Other Opportunities
WALL FRAMING WITHIN PODIUM LEVELS

Image: Mahlum Architects



Tall Mass Timber

2021 IBC: 3 New Tall Mass Timber

~ 270 ft.

Offi .
Asgembly (18 stories) Construction Types
Residential —
Office
Mercantile Assembly ?1820::;&rie$}
(12 stories) Residential —
Office —85ft.
Mercantile (9 stories) — (9 stories)
(8 stories) Residential
(8 stories)
Assembly —|
Mercantile
(6 staries)




R-2 Occupancy, Type I1I-A vs Type IV-C

OoOoOo0Da0oao
OoooDaoao
0ooood

0000 00RD]| typelv-c

OoooDaoao
OoooDaoao

Odoooaoao
Odoooaoao

7-8 Stories

85 ft

OoOooOooDaoao
doooaoao

0008 00)Typen-a

OoOooOooDaoao

0dooood
OoOooOooaoao

DO000DD| TypelA

0o0o000d

/- 8 Stories

85 ft

Type IV-C

Type llI-A



Timber, R-2:
12 Stories

180 ft Grade to Roof

Type IA
Podium

\

Ojojo|jao|jaojaojao|jao|jao|ja|ja| 8.8
Ojojo|jao|jaojaojao|jao|jao|ja|ja| 8.8
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Ojojo|jao|jaojaojao|jao|jao|ja|ja| 8.8
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Ojojo|jao|jaojaojao|jao|jao|ja|ja| 8.8
Ojojo|jao|jaojaojao|jao|jao|ja|ja| 8.8

. TypelV-B

Timber, R-2:
18 Stories

270 ft Grade to Roof

Type IA
Podium
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1510 Webster

Oakland, CA

193,290 sf, 18 stories (16-over-2)
Type IV-A

Mixed Use

Completed 2024

oWow
DCI Engineers

Photo: Flor Projects
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Tall Mass Timber
Solutions Papers

Free to Download at
www.woodworks.org

WDDDWGH KS

4

Demonstrating Fire-Resistance Ratings for
Mass Timber Elements in Tall Wood Structures




2021 Code Conforming Wood

Table of Contents

1 General Information
Type of Construction
Allowable Heights and Areas for Type V, IV and Ill Construction
Establishing Fire Resistance

VAW

o~

Available for Free Download: www.awc.org



http://www.awc.org/

Questions? Ask us anything.

Kate Carrigg, PE
Regional Director | OR, ID-South, HI
(303) 902-3151

kate.carrigg@woodworks.org

901 East Sixth, Thoughtbarn-Delineate Studio, Leap!Structures, photo Casey Dunn

N\



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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