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OVERVIEW | TIMBER METHODOLOGIES

Light Wood-Frame Heavy Timber Mass Timber
Photo: WoodWorks Photo: Benjamin Benschneider Photo: John Stamets



Glue Laminated Timber (Glulam) Cross-Laminated Timber (CLT) Cross-Laminated Timber (CLT)

Beams & columns Solid sawn laminations SCL laminations




Dowel-Laminated Timber (DLT) Nail-Laminated Timber (NLT) Glue-Laminated Timber (GLT)

Plank orientation
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Is Mass Timber a Good Fit for Your
Multi-Family Project?

Ascent, Milwaukee, WI
Source: Korb & Associates Architects




Current State of Mass Timber Projects Over Time
US Market Q4 2025
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Of these 2,427 projects:
540 are Multi-Family (22%)



It’s NOT One Size Fits All:

Of these 540 Mass Timber Multi-Family Projects:
148 are 1-4 Stories (27 %)
198 are 5-7 Stories (37%)
170 are 8+ Stories (31%)

* For 4% of the projects, the building
height is unknown/too early in design



MASS TIMBER IN MULTI-FAMILY

EVOLUTION

OR
REVOLUTION?
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Multi-Housing Typologies

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

) . =
Credit: KL&A Engineers & Builders Credit: ADX Creative and Engberg Anderson Credit: Grey Organschi Architecture and Spiritos Properties



EVOLUTION

/ INCREMENTAL CHANGE

REVOLUTION

TRANSFORMATIONAL CHANGE



Low- and Mid-Rise Multi-Family ;
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Pheto: John Klein

HYBRID LIGHT-FRAME + MASS TIMBER




CANYONS, PORTLAND, OR

Credit: Jeremy Bittermann & Kaiser + Path
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360 WYTHE AVENUE, BROOKLYN, NY

Credit: Flank



MASS TIMBER BEARING WALLS



Model C, Roxbury, MA

Credit: John Klein, Generate Architecture



VERTICAL ADDITIONS AND ADAPTIVE REUSE






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 2 and notes their
acceptance and manufacturing
standards in IBC Chapter 23

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

I BC.
A, Maeriaer of the Intavratonal Coda Farmly

INTERNATIONAL
BUILDING CODE"







Construction Types

Where does the code allow MT to be used?
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Construction Types

Where does the code allow MT to be

used?

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

] _'-.:‘
ICE Block I, RMW Architecture & Interiors, Buehler Engineering,

Bernard André Photography




Construction Types

Where does the code allow MT to be used?

 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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Construction Types

Type IV concealed spaces

Can | have a dropped ceiling? Raised access floor?




Construction Types

Type IV concealed spaces

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

Credit: IBC




Construction Types

Type IV concealed space options within 2021 IBC

Option 1:

Sprinklers in concealed spaces

Dropped ceiling




Construction Types

Type IV concealed space options within 2021 IBC

Option 2:
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Dropped ceiling



Construction Types

Type IV concealed space options within 2021 IBC

Option 3:

5/8" Type X gypsum on all mass timber

I T T T 71 T 7 707 T 1 T T T T T 1 TT1 TT T T TT T T TT TT TT TT T1

surfaces within concealed space

Dropped ceiling




Construction Types

Concealed spaces solutions paper

Concealed Spaces in Mass Timber
and Heavy Timber Structures
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Construction Types

Where does the code allow MT to be used?
« Type V: All interior elements, roofs & exterior walls




EVOLUTION

INCREMENTAL CHANGE

REVOLUTION

/ TRANSFORMATIONAL CHANGE




Tall Mass Timber Multi-Family
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ASCENT, MILWAUKEE

193,000\SF

| \ Photo: Korb & Associates Architects | \ | -, ENTS \Y |XE D-{ SE
[ | 4 - | Architect: Korb & Associates Architects i : 2 _ ,




ASCENT, MILWAUKEE

Photo: CD Smith Construction |
Architect: Korb & Associates Architects



ASCENT, MILWAUKEE

19 TIMBER OVER 6 PODIUM, 284 FT

Photo: Korb & Associates Architects | Architect: Korb & Associates Architects




11 E LENOX, BOSTON, MA 7 STORIES

70 FT
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Tall Mass Timber

2021 IBC: 3 New Tall Mass Timber

Office 270 ft.

Assembly (18 stories) Construction Types
Residential —
— 180 ft
M ' Assembi i
ﬁmn;ﬂﬂg}- Resaidengal —f (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




Tall Mass Timber

2021 IBC Introduces 3 new tall wood construction types:
» IV-A

» |V-B

» IV-C

» Previous type IV renamed type IV-HT

BUILDING
ELEMENT] A | B | A B |AalBlAafBlclHT]A]B



Monte French Design Studio
Photos: Jane Messinger

a8a ft.
(9 storias)

Office

(9 stories)
Residential |
(8 stories)
Assembly

Mercantile
(6 stories)




Type IV-C Exposure Limits

All Mass Timber surfaces may be exposed

Exceptions: Shafts, concealed spaces, outside face of exterior walls

— 851t

LR (9 stories)

(9 stories)
Residential
{8 stories)
Assembly

Mercantile
(6 stories)

Monte French Design Studio Type IV-C
Photo: Jane Messinger




Type IV-C Building Size 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
Office | . 395“_ .
B 9 85 ft 135,000 SF 405,000 SF s i)
{8 stories)
M 6 85 ft 76,875 SF 230,625 SF Assembly
arcantile
R-2 8 85 ft 76,875SF 230,625 SF  (©siores) |
Areas exclude potential frontage increase nl
Type IV-C | i




IV-C




IV-C




Office
Assembly
Residential

180 f1.
(12 stories)

Mercantile
(& stories)

: - Type IV-B
Photo: ©Prakash Patel

Photos: Nick Johnson, Tour D Space




Type IV-B Exposure Limits

NC protection on some surfaces of Mass Timber
2021 IBC: 20% of ceilings or 40% of walls can be exposed
2024 IBC: 100% of ceilings or 40% of walls can be exposed

Office

— 180 ft.
i S (12 stores)
Mercantile
(8 stories)

: Type IV-B
Photo: Nick Johnson, Tour D Space




Type IV-B Building Size Limits

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

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

Occupancy | # of Area per |Building
Stories Story Area ain o

180 ft.

Residential —| g (=g
180 ft 90,000 SF 270,000 SF
B 12 180 ft 216,000 SF 648,000 SF  Mercaniie
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 | |










(18 stories)
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(12 stories)

Residential
Mercantile

Assembly

Office

Photos: Flor Projects




Type IV-A Exposure Limits

100% NC protection on all surfaces of Mass Timber

Office 270 ft.
Assembly (18 stories)
Residential

Mercantile

(12 stories)

Photo: Flor Projects

Type IV-A




Type IV-A Building Size 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

Occupancy | # of Area per |Building
Stories Story Area

270 ft
B 18 270 ft
M 12 270 ft
R-2 18 270 ft

Areas exclude potential frontage increase

135,000 SF

324,000 SF
184,500 SF
184,500 SF

405,000 SF

972,000 SF
553,500 SF
553,500 SF

Office
Assembly
Residential

Mercantile

{12 stories) —|

Type IV-A | [
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® KEY DESIGN CONSIDERATIONS

-

INTRO, Cleveland, OfCredit: Harbor Bay Real Estate AdVisors




MEP SYSTEMS, ROUTING, INTEGRATION

Credit: John Klein, Generate Architecture



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




Fire Design of MT

CLT char depth

Original CLT depth

Credit: David Barber, ARUP



Key Early Design Decisions

Fire-Resistance Ratings
* Driven primarily by construction type
« Rating achieved through timber alone or non-com protection

required?
TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS) .
TYPEI TYPEN TYPE m TYPE IV TYPEWV
BUILDING ELEMENT A B A B X B A B C HT A B
Prim:uysmrnralﬁ:nr‘[mﬁacﬁmi’ﬂ?] b | ake | phe ¥ b 0 3 2 Yo HT & 0
Bearing walls
Extenior** 3 2 1 0 2 2 3 2 2 2 1 0
Intenor 3 . 1 0 1 0 3 2 2 LVHT® 1 0
Nmbm_ing walls and partiions See Table 705.5
Extenor
Nuw“t ERERRE NOY s [N ol o] o|oll ol o| o] o o sSetiom| 0] o0
2304.11.2
Floor construction and associated
structural members (see Section 202) 2 2 1 0 1 0 2 2 2 HT 1 0
Roof construction and associated 1k " b B I e
structural members (see Section 202) 4" | 1 1 |- 0 4is ! 1 HT ! 0




Construction Types

Type IV construction permits exposed heavy/mass
timber elements of min. sizes.
Minimum Width by Depth in Inches

Solid Sawn Glulam SCL
(nominal) (actual) (actual)

Columns 63/, x 8% 7x7%

Framing

Beams 6x10 5x10% 5% x 9%

Columns 6x8 5x8% 5% x7%

Beams* 4Xx6 3X6'/g 3% X 5%

*3” nominal width allowed where sprinklered
See IBC 2018 2304.11 or IBC 2015 602.4 for Details



Construction Types

Type IV min. sizes:

Floor Panels/Decking:

» 4” thick CLT (actual thickness)

» 4” NLT/DLT/GLT (nominal thickness)

» 3” thick (nominal) decking covered with: 1”
decking or 15/32” WSP or %" particleboard

Photo: Aitor Sanchez/ Ewing Cole Photo: WoodWorks



Key Early Design Decisions

Construction type influences FRR

* 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



Key Early Design Decisions

Which Method of Demonstrating FRR of MT is Being Used?
1. Calculations in Accordance with IBC 722 — NDS Chapter 16

2. Tests in Accordance with ASTM E119

Unexposed surface
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Aeff = 1'Zachar k
Salid wood with Char zone

full strength
Fire exposed surface

Credit: Urban One



FRR Design of MT

Table 16.2.1A Char Depth and Effective Char

Nominal char rate of 1.5”/HR is Depth (for [} = 1.5 in./hr.)
recognized in NDS. Effective char o S
depth calculated to account for Required Fire |  Depth, Depth,

. ) . Resistance Behar oo
duration, structural reduction in (hr.) (in.) (in.)
heat-affected zone hira s >

-Hour 2.1 25
2-Hour 2.6 3.2

Table 16.2.1B Effective Char Depths (for CLT

with p.=1.5in./hr.)
Required Effective Char Depths, 8.,
Fire (in.)
Endurance lamination thicknesses, hua (in.)

a% 58 |34 78 | 1 |1-1/4| 1-3/8 (1-1/2|1-3/4| 2

1-Hour 22 122 21 [20] 20 19 18| 138 1.5
1%-Hour | 34 (32 3.1 |30 29| 28 (28 | 28 | 26
2-Hour 44 (43| 41 |40 39| 38 [ 36 | 36| 36




NEW ONLINE TOOL

Mass Timber Fire & Acoustic Database

Search tested and approved assemblies

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

Assambly descnplon
and conmection detads

CLT-Concrete Composite Floor Astemblies, Ceiling Side Exposed

Connection style
(concealed shaown)

d bppies

< Back o Mass Timber Fee &

Acoirtic Dalabase s =1 =

.
T
|
l
i
A
s
Camramr
L
———
—-t
3
i

Assembly Type —— ; |

FlaonRool $33 . - = 5 I

Wial T

Application Type This asrasion ¥ T Aroustical Mat Products Betwees
; tor il tonlt Topging Condire Compiite et Ui Uppisd Tipsing
CLTACancrets Compesite T Paingl Topok Flossi

Conoesbed Coding 33

Sl 5.0 LI ¢

CancroleiJypium Topping 138

| Cher 108 sapersarar 2 R e i T

=l DA LL ¢ H Pl I =
1 Rabad Aecout Pl o FT
Winod Haapers o B
T iaar 5407 CUT e 15" Gyp-Creis 56 sCe  sTace M= =
Mass Timber Panel
B e T 2o 1 Ny
[ cur &5 e QT . A 15" Gyp-Crela ? 51C @ S s i
T i
] CLT [SCL) B8 . srarey dern il , . I Sl B
5 ; B-loyer §.807 CLT ‘_."l: " ,,"I“_ i - ”::' I-\.-::."'-I 3 T Gyp-LCrele i Lo £1 o 'f_' J o Apce J.'-\.!l\.'_-_ B 113 =
HLT 72
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Acoustics & Sound Control




Acoustics & Sound Control

Consider Impacts of:

 Timber & Topping Thickness
 Panel Layout

 Gapped Panels
 Connections & Penetrations
« MEP Layout & Type




Acoustics & Sound Control

Common mass timber floor
assembly:

* Finish floor (if applicable)
* Underlayment (if finish floor)

« 1.5"to 47 thick
concrete/gypcrete topping

* Acoustical mat
« WSP (if applicable)
* Mass timber floor panels

Credit: AcoustiTECH



Acoustics & Sound Control

Solutions Paper £ WoodWorks

WL PROCRHTY (LA,

Acoustics and Mass Timber:
Room-to-Room Noise Control

"

http://www.woodworks.org/wp- content/uploads/wood solutlon paper-
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NEW ONLINE TOOL

Mass Timber Fire & Acoustic Database

Search tested and approved assemblies

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

Assambly descnplon
and conmection detads

CLT-Concrete Composite Floor Astemblies, Ceiling Side Exposed

Connection style
(concealed shaown)

d bppies
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Acoustics & Sound Control

Inventory of Tested Assemblies

Table 1: CLT Floor Assemblies with Concrete/Gypsum Topping, Ceiling Side Exposed
1

LT Panel Acoustical Mat Product Between CLT and Topping Finish Floor sTC? nct Source
Topping
| Mone ATASTC | 47 ANC
| LVT x AP N
34 | Carpet ¢ Pad - 75 AIIC
MR [LVT on Acousti Top® T T
1-1/2" Gyp-Crete® Eng Wood on Acousti- . S1° AIKC 1
Top®
| None AFASTC | 45TANC
Blaooon Acoust-Mat® % Premium NT - 47 AlIC
LVT on Acousti Top® - 4% AlC
None 45+ 39 15
INT 48 47 16
CLT Seply LVT Plus a8t A 58
6875°) USG SAM N25 Ultra Eng Wood i - =
| Carpet + Pad 45¢ & &0
Ceramic Tile S0 a6 Gl
| Mone 5% 43¢ 5
Y p—— T am ) "



||||<<<|\\ICV/AV/

Sustainability Y//‘ U ||__>? Lightwe ight

W/ ||| A




Seattle Mass Timber Tower: Detailed Cost Comparison
Fast Construction

- Textbook example done by
industry experts

- Mass timber vs. PT conc

- Detailed cost, material
takeoff & schedule
comparisons

“The initial advantage of Mass Timber office
projects in Seattle will come through the

that developers will experience.”
- Connor Mclain, Colliers




Seattle Mass Timber Tower
Fast Construction

Construction Schedule:

Site Sebection, Due Diligence, & P3A [ [IEeE

Master Use and Buiding Permits e, - 2o o ..__Mass Timber

I‘ rd
e | | 5 months

Design Phase
: ) IMT Finish T Finish 0
Estimating and GMFP Contract Phase — har 35 - an 13 i —— (25 A)) faster
2018 019 L 2022

Mass Timber Construction Phase e

Mass Timber Below Grade Structune _ jan T -Sep 21

Mass Tienber Abave Grade Structure | EEETt

Mass Tinber Building Envelope f Finishes / MEP [ EERE

Mass Timber Commissioning / Turnover [ T
TSS— -
PT Balove Grade Strugtuse | IR

PT Abeve Grade Structure [ EEEmr

PT Building Envelope / Finishes | MEP [ R

PT Commissioning / Turnower B o2 pec 0

Source: Tall With Timber
A Seattle Mass Timber Tower Case Study by DLR Group'



Seattle Mass Timber Tower
Faster Construction + Higher Material Costs = Cost Competitive

System Mass Timber PT Concrete Mass Timber
Design Design Savings

Direct Cost of Work $86,997,136 $85,105,091 2.2%

Project Overhead $ 9,393,750 $11,768,750 -20.2%

Add-Ons S 8,387,345 S 8,429,368 -0.5%

Total $104,778,231 $105,303,209 -0.5%

Source: DLR Group | Fast + Epp | Swinerton Builders



Construction Start

Compressing the Typical Schedule Fast Construction

.. Less soil remediation + smaller foundations
for sites with problematic soils

Below-grade foundations + soils

‘- ¥ Faster erection
== m - |prefabricated + precise) .
| Look for these p‘ntantml
e $S schedule savings
< Earlier start® g — If prefabricated, with mass timber in
- ol bl enelosure comparison to steel
| a
S and concrete.
.‘ Earier start® 4 # MEP fully coordinated
~mmm====y 0 design phase &
1
of——— Earier start® [¢ #| Less finishes with
p o r exposed wood
¥ Up to 25%
I P

schedule savings
= Less carrying costs

Overall mass timber construction schedula

5|5 £5|% + Less GC overhead
Li"'IL'T.'E.[i.”'I. for FUJEU]..'-'-I.IIF] traces; EGIE EE|E + Ability to lease/occupy
no waiting for cure times Egl™ g™
"% g sooner
- =3
= ‘3 ﬁ" 8 Source: Mass Timber Cost & Design Optimization, WoodWorks?



Schedule Savings for Rough-In Trades
Fast Construction
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Reduce Risk
Optimize Costs

- For the entire project team,
not just builders

- Lots of reference documents

www.woodworks.org

www.woodworks.org/wp-content/uploads/wood solution paper-
Mass-Timber-Design-Cost-Optimization-Checklists.pdf

g WoodWorks

WD PROGUCTS COUNCIL

Mass Timber Cost and
Design Optimization Checklists

WondWorks. has doveloped the lollowing chechlists o assist
im thr dersign and cost optimization of nmass timber projects,
Thes péctipn oparmaanon chackies anme manded ior buldng
dhesignen [mchinescts and engresrsl, Bl maery of The s
Ehaoukd sled De decussed with the Tabicmom and boliders. The

Firgs Tmab Paderai

ot apimaeon checkints will halp pude coondnation betvween R L

dhecrignes ol b fgenaral oo %, COMRSIMUCTION Mmanagen,
eslirators (ahacators ngtalace, &9 ) 8 they a0 Sslimating and

Sy COS-nelylag ECINONS 00 8 mass mber prosect

Mo S rondg ko o Theg
e s Bl dona o Thay
WieWWerkes wasnsiln. Plisasa
B thi and nobis kor LIRLS




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

There’s a good chance itis...Let’s
talk about it!
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Credit: D/O Architects



Questions? Ask us anything.
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Momo Sun, PE, P.Eng., LEED Green
Associate

Senior Regional Director — NY
(857) 242-8975
momo.sun@woodworks.org

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