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Course Description

Mass timber is often attached to the stigma of being more expensive than other building materials.
Because of this, some people assume it only makes sense for one-off projects where innovation is
celebrated but repeatability is not. Is this true, or do its other benefits result in overall cost
efficiency? If it is true, how can we expect to build the number of new housing units needed across
our country in a sustainable and affordable manner? Typical multi-family housing developments are
in the range of 4-6 stories, often utilizing podium or pedestal construction with 1-2 stories of steel
and concrete topped with 3-5 stories of light wood framing. Beyond these heights, building codes
have historically required steel or concrete framing and, to justify the added costs of these
materials, projects often go much taller. This has created a critical gap in housing developments in
the range of 6-12 stories. Can mass timber multi-family projects make financial sense in the 4-6
story range, used in conjunction with light wood-frame systems? What new opportunities will the
2021 International Building Code create for mass timber housing in the 6-18 story range? This

presentation will answer these questions and much more.



Learning Objectives

1. Evaluate the code opportunities for mass timber structures in residential mid-rise
projects.

2. Discuss code-compliant options for exposing mass timber, where up to 2-hour fire-
resistance ratings are required, and demonstrate design methodologies for achieving
these ratings.

3. Review code requirements unigue to hybrid mass timber and light-frame housing
projects, and emphasize solutions for criteria such as construction type, fire-
resistance ratings and acoustics design.

4. Highlight the unique benefits of using exposed mass timber in taller multi-family
buildings.



Outline

»

»

»

»

»

»

Introduction

Multi-Family Typologies
Construction Types
Building Codes

Key Design Considerations
» MEP

» Fire Design

» Acoustics and Sound Control

» Early Design Decisions Examples

Final Considerations



[s Mass Timber a Good Fit for Your Multi-Family Project?

Ascent, Milwaukee, WI
Source: VRX Media Group



Scan this code or use

Current State of Mass Timber Projects the url to find the map

and more details online.

As of Q1 2026, in the US, 2,746 multi-family, commercial, or institutional projects have
been constructed with, or are in design with, mass timber.
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Source: WoodWorks, March 31, 2026

*“This total includes modern mass timber and
post-and-beam structures'built since 2013
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Multi-Family Typologies
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Low- and Mid-Rise Multi-Family
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Credit: ADX Creative and Engberg Anderson




Multi-Family Typologies

MT Floors & Roofs on LWF MT Floors & Roofs on Post MT Floors & Roofs on MT
Bearing Walls & Beam Framing Bearing Walls

Credit: ADX Creative and Engberg Anderson Credit: Grey Organschi Architecture and Spiritos Properties



Hybrid Light-Frame and Mass Timber

Photo: John Klein



Condominiums on the » First in Mississippi to use CLT
Marina at Lost Rabbit » Project was able to meet height requirements and

Madison, MS

have a third floor due to CLT

Photos: Andrew Welch dunaway/WILLIAMS Architects
McQueen Structural Engineers




Bunker Hill HouSing » First of 15 residential buildings offering 2,699 units
Redevelopment -
Stellata

Boston, MA

» All buildings designed to Passive House standards

» Prefabricated Light-Gauge metal and CLT panels

Photos: Courtesy Stantec Architect: Stantec
Engineer: McNamara e Salvia




Post & Beam




» 24,000 sf, 6 stories

Timber House

Brooklyn, NY

» Type IllI-A

Photos: Travis Mark MESH architectures

Silman




7-story CLT multifamily project.
11 E Lenox ”

» Promoted as the first ground-up mass timber Passive
Boston, MA

House project in the City of Boston

Photos: Jane Messinger Monte French Design Studio

H+0 Structural Engineers




Mass Timber Bearing Walls

Photo: Lendlease



» CLT utilized for walls, roof panels, and floor panels

Candlewood Suites

» 1,557 CLT Panels; Typical floor panel is 8’x50" & weighs

Redstone Arsenal RS

» First U.S. Hotel_built with C\LT

Redstone Arsenal, AL
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Photos: Schaefer Architect: Lendlease
Engineer: Schaefer




yuss 340+ Dixwell Ave

New Haven, CT

87,000 sf, 4 stories
Type V-A
Multi-Family
Completed 2024

PROFILE
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Construction Types

When does the code allow mass timber to be
used in low- and mid-rise multi-family projects?

IBC defines mass timber systems in IBC Chapter I ‘
2 and notes their acceptance and manufacturing

standards in IBC Chapter 23

Permitted anywhere that combustible materials
and heavy timber are allowed, plus more NTERNATIONAL

BLALCHING CODE




Construction Types

IBC defines 5 construction types: |, II, lII, IV, V
A building must be classified as one of these

Construction Types | & Il:
All elements required to be non-combustible materials

However, there are exceptions...

including several for mass timber




Construction Types

All wood framed building options:

Type lll

Exterior walls non-combustible (may be FRTW)

Interior elements any allowed by code, including mass timber

Type V

All building elements are any allowed by code, including mass timber
Types lll and V are subdivided to A (protected) and B (unprotected)
Type IV (Heavy Timber)

Exterior walls non-combustible (may be FRTW OR CLT)

Interior elements qualify as Heavy Timber (min. sizes, no concealed spaces
except in 2021 IBC)



Where does the code allow MT to be used?

e,
e o

Type lll: Interior elements (floors, roofs, partitions/shafts)
and exterior walls if FRT

N/

/

Type IV: Any exposed interior elements & roofs, must meet |
min. sizes; exterior walls if CLT or FRT. Concealed space
limitations (varies by code version)
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ICE Block I, RMW Architecture & Interiors, Buehler
Image: Perkins + Will Engineering, Bernard André Photography



Type IV concealed spaces

Until 2021 IBC, Type IV-HT provisions prohibited concealed spaces
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Credit: IBC



Concealed Spaces in Mass Timber
and Heavy Timber Structures
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Concealed spaces solutions paper

Tha John W, Ohver Dasign Building at LiMass
Amherst includes axposed wood structura

Ol Breas and dropped colings in others
Architect: Lears Weainzapfel Associates

https://www.woodworks.org/wp-content/uploads/wood solution paper-

Concealed Spaces Timber Structures.pdf




Where does the code allow MT to be used?

Type V: All interior elements, roofs & exterior walls

Image: Christian Columbres Photography




Tall Mass Timber Multi-Family
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INTRO » One of the first to utilize new IV-B construction type.

Cleveland, OH

» Worked with the city to expose 50% of MT ceilings.

» 8 Stories MT over 1-story podium

Photos: Nick Johnson, Tour D Space Hartshorne Plunkard Architecture
Forefront Structural Engineers




» 18 stories mass timber over one-level concrete
1510 Webster

Oakland, CA

» Designed with Tall Wood code provisions in the 2021

IBC. Mass Timber with concrete cores and staircases.

Photos: Flor Projects oWow
DCI Engineers
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ATF Lab Tests, 2017
Photo: LendLease
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ATF Lab Tests, 2017
Photo: LendLease
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ATF Lab Tests, 2017
Photo: LendLease




Tall Mass Timber

2021 IBC: 3 New Tall Mass Timber

270 ft.

ﬂ;amhhr (18 stories) Construction Types
Residential —
e — 180t
Mercantil Assembi i
(12 Slﬂl‘iH:] = H&sidengal — (12 stories)
Office - 85ft.
Mercantile (9 stories) — (9 stories)
(8 stories) Residential
(8 stories)
Assembly
Mercantile
(6 stories)
Type IV-A Type IV-B Type IV-C




Type IV-C Height and Area Limits

In most cases, Type IV-C height allowances = Type IV-HT height allowances,
but additional stories permitted due to enhanced FRR

Type IV-C area = 1.25 * Type IV-HT area

Occupancy | # of Area per Building
Stories Story Area

85 ft 56,250 SF 168,750 SF

B 9 85 ft 135,000 SF 405,000 SF

M 6 85 ft 76,875SF 230,625 SF

oo R-2 8 85 ft 76,875SF 230,625 SF

Areas exclude potential frontage increase

TYPE IV-C

Credit: Susan Jones, atelierjones



Type IV-C Protection vs. Exposed

All Mass Timber surfaces may be exposed
Exceptions: Shafts, concealed spaces, outside face of exterior walls

9 STORIES __:
BUILDIMG HEIGHT ag' - i
ALLCWWABLE BUILDIMNG AREA 405 000 SF = =
AVERAGE AREA PER STORY 45,000 SF

Credit: Kaiser+Path Credit: Ema Peter

TYPE IV-C

Credit: Susan Jones, atelierjones



Type IV-B Height and Area Limits

In most cases, Type IV-B height & story allowances = Type |-B height &
story allowances

Type IV-B area = 2 * Type IV-HT area

g 5 Occupancy | # of Area per |Building
e = - =E:‘ Stories Story Area

a7 180 ft 90,000 SF 270,000 SF

T

] 1
150
==
RLL
1=
o

- | _ T e
__?_.- -“:: 12 180 ft 216,000 SF 648,000 SF
= = o M 8 180 ft 123,000 SF 369,000 SF
R-2 12 180 ft 123,000 SF 369,000 SF

Areas exclude potential frontage increase

TYPE IV-B

Credit: Susan Jones, atelierjones



Type IV-B Protection vs. Exposed

NC protection on all surfaces of Mass Timber except limited exposed areas
~20% of Ceiling or ~40% of Wall can be exposed
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TYPE IV-B

Credit: Susan Jones, atelierjones



Type IV-B Protection vs. Exposed

Limited Exposed MT allowed in Type IV-B for:

»

»

»

»

MT beams and columns which are not integral part of
walls or ceilings, no area limitation applies

MT ceilings and beams up to 20% of floor area in
dwelling unit or fire area, or

MT walls and columns up to 40% of floor area in
dwelling unit or fire area, or

Combination of ceilings/beams and walls/columns,
calculated as follows:

Credit: Kaiser+Path



Type IV-B Protection vs. Exposed

Mixed unprotected areas, exposing both ceilings and walls:
In each dwelling unit or fire area, max. unprotected area =
» (U, /U,)+ (Y, /U,,) £1.0

» U, = Total unprotected MT ceiling areas

» U, = Allowable unprotected MT ceiling areas

» U, = Total unprotected MT wall areas

» U,, = Allowable unprotected MT wall areas

Credit: Kaiser+Path



Type IV-A Height and Area Limits

In most cases, Type IV-A height & story allowances = 1.5 * Type I-B height
& story allowances

Type IV-A area = 3 * Type IV-HT area

— Sae- Occupancy | # of Area per Building
Egg E:;: Stories Story Area
== ins 270 ft 135,000 SF 405,000 SF
l:::Z --'”'“'EL':
ﬁEEEﬁ;;; B 18 270 ft 324,000 SF 972,000 SF
L
EEEEEETF M 12 270 ft 184,500 SF 553,500 SF
-
R-2 18 270 ft 184,500 SF 553,500 SF

Areas exclude potential frontage increase

TYPE IV-A

Credit: Susan Jones, atelierjones



Type IV-A Protection vs. Exposed

100% NC protection on all surfaces of Mass Timber
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Type IV-C




Type IV-C







Type IV-B




Type IV-A
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MEP Layout & Integration

Key considerations:

» Level of exposure desired

» Floor to floor, structure depth & desired head
height

» Building occupancy and configuration (i.e. central
core vs. double loaded corridor)

» Grid layout and beam orientations

» Need for future tenant reconfiguration

» Impact on fire & structural design: concealed
spaces, penetrations




https://www.woodworks.org/resources/integrating-mepf-in-mass-timber-buildings/

A L NS— : | Integrating MEPF in
, \ Mass Timber Buildings

j Technkyis Tor Inceeporating Bullding Infrastneciure Systems
In [Eapcaisd oo Brnactures

Ermr==mi i g Farmy
e WP b o]
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T3 Minneapolis
e | Michael Breen Archilechune / DLE Gicaep
MagnUsson Kliemendcic Assoclates / S5ir pctureCraft
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» Fire Design



Fire Design of Mass Timber

CLT char depth

Original CLT depth

Credit: David Barber, ARUP




Fire Resistance Ratings (FRR)

» Driven primarily by construction type
» Rating achieved through timber alone or non-combustible protection required?

TABLE 601

FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)
TYPEI TYPEN TYPE N TYPE IV TYPEV
L EH;I' ¥ A B A _B A B A B C I:I_T A B
Primary structural frame” (see Section202) | 3% [ 2% 1% | o || 1| 0 3 2> 2 HT %1 0
Beaning walls
Extenor® 3 2 1 0 2 2 3 2 2 2 1 0
Intertor 3| > 1 0 1 0 3 2 5] VHI* 1 0
Nunbun.ng walls and Piﬂll.'lm See Table 705.5
Extenor
N':;Hml DERINNS VRS BOR PRTNORS 0 0 0 0 0 0 0 0 0 Section | 0 0
2304.11.2
s ‘mmﬂmms - ﬂ‘?}m‘“‘? 2 l2s|ollilelzlzl2a]| a5 |1
Roof construchon and associated secondary T e " - i ke




Fire Resistance Ratings (FRR)

» Thinner panels (i.e. 3-ply) generally difficult to achieve a 1+ hour FRR
» 5-ply CLT / 2x6 NLT & DLT panels can usually achieve a 1- or 2-hour FRR

» Construction Type | FRR | Member Size | Grid (or re-arrange that
process but follow

Panel Example Floor SpanRanges |

3-ply CLT (4-1/8" thick) Up to 12 ft

S-ply CLT (6-7/8" thick) 14to 17 ft

7-ply CLT (9-5/8") 17 to 21 ft

2x4 NLT Upto 12 ft

2x6 NLT 10t0 17 ft A &

2x8 NLT 14 to 21 ft .

5" MPP 10to 15 ft e :
L3 = = : .*;;Tﬁ?-,gﬁ

Credit: David Barber, ARUP



Construction Type Influences FRR s

» Type IV-HT Construction (minimum sizes)
» Other than type IV-HT: Demonstrated fire resistance

Method of demonstrating FRR (calculations or testing) can
impact member sizing




Which Method of Demonstrating FRR of MT to Use?

1. Calculations in Accordance with IBC 722 =» NDS Chapter 16
2. Tests in Accordance with ASTM E119
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Code Path for Exposed Wood Fire-Resistance Calculations

IBC 703.3
Methods for determining fire resistance

FRR Design of Mass Timber e e e
= Caleulations in accordance with IBC 722
* Fire-resistance desgns documented n sources
= Engineering analysis based on a comparison

Calculated FRR of Exposed MT: * Alternate protection methods as allowed by 104.11

IBC to NDS code compliance path

IBC 722
Calculated Fire Resistance

“The calculated fire resistance of exposed wood
members and wood decking shall be permitted
1) in accordance with Chapter 16 of ANSIJAWC
3 g National Design Specification for Wood
Construction (NDS)

NDS_

sy Dwege el
100 F LT HHE

o | NDS Chapter 16
Fire Design of Wood Membars

s Limited to calculating fire resistance up 1o 2 hours

& Char depth vanes based on exposurae time
(i.e., fire-resistance rating), product type and
larnination thickness. Equations and tablas are
provided.

* TR 10 and NDS commentary are helpful in
[ aes” implementing parmitted calculations.



FRR Design of Mass Timber

Nominal char rate of 1.5”/HR is
recognized in NDS. Effective char depth
calculated to account for duration,
structural reduction in heat-affected zone

Table 16.2.1B Effective Char Depths (for CLT

with f»=1.5in./hr.)
Required Effective Char Depths, 8.,
Fire (in.)
Endurance lamination thicknesses, hiu. (in.)

=) 58 |34 78 | 1 |1-1/4| 1-3/8 (1-1/2|1-3/4| 2

1-Hour 22 |22 21 [20] 20 19 18|13 1.8
1%Hour | 34 (32 3.1 |30 29| 28 (28 | 28 | 26
2-Hour 44 (43| 41 (40| 39| 38 [ 36| 36| 36

Credit: ARUP




NEW ONLINE TOOL

Mass Timber Fire & Acoustic Database

Search tested and approved assemblies

https://www.woodworks.org/mass-timber-fire-acoustic-database/ Connection type

Assambly description

and conmection detads
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https://wwwwiwoodworks.org/resources/fire-reg 'i;ments-f ass-timber-elements/

Fire Requirements for
Mass Timber Elements
G Bpplostieed, Constnection Typedd, 8ed Fine Rabings
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Fire Design of Mass Timber
Structural Members

ey £ P el P e

ey D i T
L P

=1 agaen wn i gy

rmad e

https://www.woodworks.org/resources/fire-design-of-mass-timber-structur

members/




rg/resources/fire-design-of-mass-timber-connections/

Fire Design of
Mass Timber Connections
Requitemienis and Comgllancs Siredepes
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®» Acoustics and Sound Control



Acoustics & Sound Control

Consider Impacts of:

» Timber & Topping Thickness
» Panel Layout

» Gapped Panels

» Connections & Penetrations
» MEP Layout & Type

Credit: Rothoblaas



Acoustics & Sound Control

ol %
F

Images: Maxxon

Finish Floor if Applicable

Acoustical Mat Product —

CLT Panel

No direct applied or hung ceiling



Code requirements only address residential
occupancies:

For unit to unit or unit to public or service areas:

Min. STC of 50 (45 if field tested): IBC
Walls, Partitions, and Floor/Ceiling Assemblies

Min. IIC of 50 (45 if field tested) for:
Floor/Ceiling Assemblies



Acoustics and Sound Control

TABLE 1:
Examples of Acoustically-Tested Mass Timber Panels

Mass Timber Panel Thickness STC Rating IIC Rating
3-ply CLT wall® 3.07 33 M
5-ply CLT wall® 6.875" 38 N/A
5-ply CLT floor® 5.1875" 39 22
5-ply CLT floor* 6.875" 41 25
7-ply CLT floor! 9.65° 44 30

3.1/2° bare NLT 24 bare NLT
]
24 NLT wall 4-1/4" with 3/4" plywood 29 with 3/4" plywood N/A
5-1/2" bare MLT 22 bare MLT
1]
X6 NLT well 6-1/4" with 3/4" plywood 31 with 3/4° plywood NiA
2%6 NLT floor + 1/2° plywood? 6" with 1/2° plywood 34 33

Source: Inventory of Acoustically-Tasted Mass Timber Assemblies, WoodWarks’



Acoustics and Sound Control

Regardless of the structural materials used in a wall or floor ceiling
assembly, there are 3 effective methods of improving acoustical
performance:

1. Add mass
2. Add noise barriers
3. Add decouplers

Image credit: Christian Columbres



Common Mass Timber Floor Assembly

» Finish floor (if applicable)
» Underlayment (if finish floor)
» 1.5” to 4” thick concrete/gypcrete topping

» Acoustical mat
» WSP (if applicable)
» Mass timber floor panels

Credit: AcoustiTECH




Solutions Paper

Acoustics and Mass [Iimber:
Room-to-Room Moise Control
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http://www.woodworks.org/wp-content/uploads/wood solution paper-MASS-TIMBER-ACOUSTICS.pdf




NEW ONLINE TOOL

Mass Timber Fire & Acoustic Database

Search tested and approved assemblies

https://www.woodworks.org/mass-timber-fire-acoustic-database/ Connection type
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Outline

» Key Design Considerations

¥ Early Design Decisions Example



7-story, 84 ft tall multi-family

»

»

»

»

Parking & Retail on 1st floor, residential units
on floors 2-7

NFPA 13 sprinklers throughout
Floor plate = 18,000 SF
Total Building Area = 126,000 SF

Credit: Monte French Design Studio



7-story Building typical floor plan:

240’ Credit: Monte French Design Studio

32’ — 30x32 typ. unit

6’ Corridor




MT Construction Type Options:

» 7 stories of IV-C
» 5 stories of llI-A over 2 stories of I-A podium

Credit: Monte French Design Studio

» 5 stories of IV-HT over 2 stories of I-A podium




7 stories of IV-C

Implications of Type IV-C:

» 2 hr FRR, all exposed floor panels, beams, and
columns Credit: Monte French Design Studio
» Likely will need at least 5-ply CLT / 2x6 NLT/DLT

» Efficient spans in the 14-17 ft range

» Efficient grids of that or multiples of that (i.e. 30x25, etc)

» No podium required

» CLT exterior walls permitted



Type IV-C Grid Options

Option 1

240’ Credit: Monte French Design Studio

Beams/Walls at 15’ o.c. (align w
; unit demising wall)

6 <— No beams or shallower beams at corridor

32’ MT floor panel span

+«— Typ. MT Panel



Type IV-C Grid Options

Option 1

240’ Credit: Monte French Design Studio

Beams/Walls at 15’ o.c. (align w
; unit demising wall)

0’ No beams at corridor (MT panel spans weak axis)

32’ _ MT floor panel span

+«— Typ. MT Panel



Type IV-C Grid Options

Option 1
240’ Credit: Monte French Design Studio
, Beams at 15’ o.c. (align w unit
32 demising wall)
6’ 23’-4" beam span typ.

32’ MT floor panel span

+«— Typ. MT Panel




Type IV-C Grid Options

Option 1
240’
30’
0 — Typ. MT Panel
32’ No beam penetrations at main to
branch MEP
6’ \
32’ Main MEP lines in corridor

+«— MEP branches in each unit

Credit: Monte French Design Studio



Type IV-C Grid Options

Option 2

240’ Credit: Monte French Design Studio

Beams at 16’ o.c. (align w
corridor wall)

(e

32’ S
7))

-

6’ No beam at corridor o
:

32 =
|_

+«— Typ. MT Panel El



Type IV-C Grid Options

Option 2

h_---
| 4 |

.

240’ Credit: Monte French Design Studio

MEP branches in each unit
Beam penetrations at all beam lines

/ Main MEP lines in corridor

+— Typ. MT Panel




Type IV-C Floor Assembly Options

» 2-hr FRR: 5-ply CLT (tested assembly) or 7-ply CLT
(char calculations)
» STC & IIC 50 min: 2” topping (5-ply CLT) or 1.5” topping (7-ply CLT) et Monte FrenchDesienstudio

Note: many other acoustic mat and topping options exist, one example
shown here

Note: 5-ply is most efficient for the 15-16 ft panel spans shown

Finish Floor if Applicable

Acoustical Mat Product -

CLT Panel

Mo direct applied or hung ceiling



Outline

®» Final Considerations



Final Considerations - Know Your Why

» Speed of Construction
» Market Distinction

» Sustainability

» Lightweight

» Leasing Velocity

» Cost

» Urban Density



Compressing the Typical Schedule

q ¥
. Less soil remediation + smaller foundations
Below-grade foundations + soils for sites with problematic soils
4 + Faster erection
: -y (priefabricated + precise)
; " Look for these potential
e $% schedule savings
o} ——— Eardier start® I —  If prefabricated, With mass Iil‘l"lhEr il"l
cemene==y savings in enclosure -)
" B vl et | time comparison to steel
2 and concrete.
=
2 4—— Eadier start” 4 # MEP fully coordinated
g = === in design phase &
e ————
o
of4——— Earlier start” 4 # Less finishes with
- + exposed wood
Structura
"____..F—- Up to 25%
Overall mass timber construction schadule r'"""'_#ﬁ schedule _““'"Es
e - = Less carrying costs
E 5|5 £5|% + Less GC overhead
"Earlier start for follow-up trades EEB|E E £|E + Ability to lease/occupy
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o0 Source: Mass Timber Cost & Design Optimization, WoodWorks?




mass-timber-cost-and-design-optimization-checklists/

Mass Timber Cost and
Design Optimization Checklists
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Photo: Erika Brown Edwards




Mass Timber in Multi-Family Housing: Is it a
Good Fit for Your Project?

There’s a good chance it is...Let’s talk
about it!

Credit: D/O Arc&*cts



Questions? Ask me anything.

Emmy Hoa Tran, PE

Regional Director | CO, MT, NE, ND, SD, WY
(303) 242-1239

emmy.tran@woodworks.org
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amg -



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.




