


Current State of Mass Timber Projects Over Time
US Market Q1 2026
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OVERVIEW | TERMINOLOGY

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




Modern Types of Wood Construction
Prefabricatled Offsite

Site Built (Light-Frame) Volumetric Modular Mass Timber
S — : (Light-frame)

River Edge, Kitchen & Associates
photo cotrtesy of McAlvain Construction
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Mass Timber Construction Terminology

Glue Laminated Timber (Glulam) Cross-Laminated Timber (CLT)
Beams & columns

Cross-Laminated Timber (CLT)

Solid sawn laminations SCL laminations

Photo:
Freres Lumber
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Dowel-Laminated Timber (DLT) Nail-Laminated Timber (NLT) Glue-Laminated Timber (GLT)

Plank orientation

Photo: StructureCraft Photo: Think Wood Photo: StructureCraft
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Mass Timber Building Options

Photo: Blaine Brownell Photo: acton ostry architects

Post and Beam Flat Plate Honeycomb



Mass Timber Building Options
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Photo: Marcus Kauffman

Hybrid: Light-Frame Hybrid: Steel Framing



Framing Options for Tall Timber (>7 stories)

Mass Timber Floors & Roofs
on Post & Beam Framing

~ R Use .
A

Credit: ADX Creative and Engberg Anderson

Mass Timber Floors & Roofs
on Posts (Flat Plate)

Credit: acton ostry architects
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MASS TIMBER IN THE CODE




Construction Types

When does the code allow mass timber to be
used?

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

standards in IBC Chapter 23

Permitted anywhere that combustible materials

and heavy timber are allowed, plus more INTERNATIONAL
BUILDING CODE"




Construction Types

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

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

However, there are exceptions including several for mass timber



Construction Types

Where does the code allow MT to be used?
Type IB & ll: Roof Decking

% = ok 82 " I[l“.‘..;:i‘ 'i "':Mm
= mn‘q“% ‘ ‘ | - ‘ e |
ﬁm;; Byl EE |

Image DeStafano & Chamberlain, Inc, Robert Benson Photography Image: StructureCraft Builders

— -




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 Il 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)




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 |, 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 construction permits exposed heavy/mass
timber elements of min. sizes.

Minimum Width by Depth in Inches

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

Columns 7x7%

Beams 6x10 5x10% 5% x 9%

Columns 6x8 5x 8% 5% x 7%

Beams* 4x6 3X6'/g 3% X 5%

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

PhHotO: ‘_V]VoodWoFI{s ;



Construction Types

Type IV min. sizes:

Floor Panels/Decking:

« 47 thick CLT (actual thickness)

47 NLT/DLT/GLT (nominal thickness)

« 3" thick (nominal) decking covered
with: 17 decking or 15/32" WSP or %’ - : |
particleboard ﬁ

Photo: StructureCraft
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> d, Ewing Cole Photo: WoodWorks



Tall Wood Code Provisions:
Construction Types IV-A, B, and C

602.4 Type IV. Type IV construction is that type of construction in which the building

elements are m;‘zg timber or nmncc}mbustlme materials and have fire resi 5 ance ra_lng_s LN

C SIS W | gble ol Vid lll' =Si=1ll= = TICC il= ire diILE | d ale

equirements of this section based on either the fi istance rating of the noncombustible

protection, the mass timber, or a combination of both and shall be determined ma_c_cm

ﬂl_th_S_e_C_t_LQDlO_lZ_O_r_lQl_B The mlnlrnurn dlm&nmus_aad_p_ennmd_maiﬁrlajﬁ for building
emen ha omply with the provisions of thi DN and lon D4.11. Mass timber

=] * DN: ol= d 2 oll / DI 111 d JITUANCE WILIL DE DN bl 4. 4



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

i F CoOMCEALED ACE CONCEALED SPACE
TES(FLOOR
A ' T&( FLAHK FLOOR OR ROOF

L FRAMELD QR GLUZD-LAMIMNATED MENBER \ DRTWALL, WILLEOARD, ETO DRTWaLL OR SIMILAR SIDIMG
FLOORSE 6 x 10 (MM
ROOSS & 1A MM SHEET METAL DUCT
PROHIBITZL NS AL M

PERMITTED IMNSTALLATIZH

COMCEALE CE

FIMIEH FLOORIMNG
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SE-DED CEILIMNG COMCEALENGRACE

PROHBITED INSTA LTI EROHIEH oI ELLA IO

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:

Noncombustible insulation
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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

surfaces within concealed space

Dropped ceiling |




Concealed spaces, such as those created by a dropped
Colng n 3 FOOUCENNg 355emMBYy OF Dy 3 $90 walk assembiy,
have unigue reQuirements in the Inmemational Bulang
Cocde 08C) 10 addtess e potental of fire 1pread In non
visitio aress of a Buliding. Section 718 of the 2008 BC
nciudes prescriptive requirements for protecton ancd'or
compartmentalzason of concealed spaces theough the use
of draft slopping. fre DIOCking, sprinkiers and other Mmeans
For informanon on (hese requirements, 306 the WosdWorks
G&A, Are 1pninkiers reguired i CONCeciad Ap00es xXh &3
foor and roo! covits i multhfamdly wood-fame Bulidings *

For mads timber Duliding cloments, the choice of
constructon type can have » significant impact on concealed
SPA0 requIrements. Because madss Umber Sroducts such s
crons-laminated tmber (CLY) are prescriptively recognized
for Type IV Construction, theee I3 8 COMmOn Mnperception
that exposed mass Smber building elements canmot e used
Of exposed In oher CONSIUCTIoN Types. THis is not he case

—

'\Y/
Concealed Spaces in Mass Timber
and Heavy Timber Structures

Construction Types

Concealed spaces solutions paper

In 2030 30 Type IV Bulidings, structhural mass Smber
elements —inchading CLT. ghue laminated tmber (ghuiam)

nadl daminated timber (NLT). structural composie lumber (SCL)L
and tongue-and-groowe (TEG) decking —<can be wtillred and
oxposed in the folowing conatruction types, whether o not

a fro-resistance raang Is requirec

« Type il - Floces, 1008 and ntenor walls may Do ary material
permitiod by COde, InCiLAng mass Simder, exterior wals are
requited 1o Be noncombuntibie of fre retardant-treated wood

« TypeV « Floors, 10085, interion walls and externor walls
Lo, the entire StruCiure) may De Constructed of mass timber

« Types | and i - Mass 3enbar may Do wied In select
CHTUMALANCEeS SUCH 85 P00f COMANUCIGN — INChading The
primary Same b e 2021 18C — in Types 1-8, 1A o 1.8
extanior Columaa and arches whea 20 feet or more of
horizontal separation is provided. and balcones, cancples
g uimilar projectionn

INTRO Ceveland | Oevelanc, Qnio

The John W. Olver Design Building at UMass
Ambherst includes exposed wood structure

in some areas and dropped ceilings in others.
Architect: Leers Weinzapfel Associates

. 2 - Harbor Bay Read Eatate AdVisSry
’ 4 HPA Acchiecture
-
-~ -

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



https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Concealed_Spaces_Timber_Structures.pdf
https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Concealed_Spaces_Timber_Structures.pdf
https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Concealed_Spaces_Timber_Structures.pdf
https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Concealed_Spaces_Timber_Structures.pdf
https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Concealed_Spaces_Timber_Structures.pdf

WHAT IS TALL MASS TIMBER?
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Mid-Rise vs. High-Rise

If this dimension exceeds
5 feet, building is 10" floor to floor
considered a high rise.

Lowest Level of Fire
Dept. Vehicle Access

FIGURE 6-6 Determination of high-rise building



Tall Mass Timber in the U.S.

How DID WE ARRIVE HERE?
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2008 - 2015: International Inspiration
8-18-STORY PROJECTS IN EUROPE, CANADA, AUSTRALIA
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Photos: Waugh Thisleton Architects | Bygg Mesteren |

Voll Arkitekter | Michael Elkan | Naturally Wood | UBC



2015-2018: Domestic Innovation
TALL WOOD BUILDING COMPETITION, 8-STORY CARBON 12 IN PORTLAND, OR
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2015-2018: Building a Code Roadmap
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2015-2018: Building a Code Roadmap
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2015-2018: Building a Code Roadmap-
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2015-2018: Building a Code Roadmap

Photo: Lendlease



-
2015-2018: Building a Code Roadmap
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2018-2021: Rollout of a New Code Path 2021 IBC

Office - 270 ft.
Assembly (18 stories)
Residential —
Office
Mercantile Assembly 118 20 f: i
(12 stories) — Residential — (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




2019-2022: REFINING THE CODE ROADMAP

2021 IBC Allowances
L~ H
Utility

Kitchen - I
Hallway .
I Closet

Py

Bathroom

195010

Bathroom

185010

Hallway ] Utility

Foam
Closet
Ceiling Exposed : :
Ceiling 0 (<20%) 0
©
Exposed § . Min. 15 ft
0 g X Separation
(<20/>) X S Ceiling Exposed P
Bedroom 5 <L (<20%) Bedroom
=
Min. 15 ft
Separation

Credit: AWC



2019-2022: REFINING THE CODE ROADMAP
2024 IBC Allowances

I Kitchen

Ceiling
Exposed
(<100%)

Ceiling Exposed
(100%)

Wall Exposed

Credit: AWC No separation req’d between wall & ceiling



TALL MASS TIMBER CODE ADOPTIONS

Tall Mass Timber Code Adoptions by State
| No Tall Mass Timber Code Provisions
# 2021 IBC TMT Provisions
W 2021 1BC
N 2024 IBC TMT Provisions

N\
.

|

W 2024 I1BC

95

https://www.woodworks.org/resources/status-of-building-code-allowances-for-tall-mass-timber-in-the-ibc/
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IBC 602 - Construction Types

TYPE | TYPEII TYPE Il 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




Tall Mass Timber

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

» IV-B

» [V-C

» Previous type IV renamed type IV-HT

BUILDING TYPE IV
ELEMENT) A | B | A B |AalBfAajBlclHr|al]B



Monte French Design Studio
Photos: Jane Messinger

— 85 ft.

Ofica (9 stories)

(9 stories)

Residential
(8 stories)

Assembly
Mercantile
(6 stories)

Type IV-C




Type IV-C Exposure Limits

All Mass Timber surfaces may be exposed

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

Monte French Design Studio
Photo: Jane Messinger

Office
(9 stories)

Residential -
(8 stories)

Assembly
Mercantile
(6 stories)

Type IV-C

— 85 ft.
(9 stories)



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 n ——_

B 9 85 ft 135,000 SF 405,000 SF ¢ Ja
M 6 85 ft 76,875 SF 230,625 SF  ssuny

R-2 8 85 ft 76,875 SF 230,625 SF  ©sores)

Areas exclude potential frontage increase Type V-C || E E Il | :




Office

— 180 ft.
Assembly .
: . ;
Residential (12 stories)
Mercantile
(8 stories)
-
i
—
i
I
' Type IV-B r
Photo: ©Prakash Patel Photos: Nick Johnson, Tour D Space L] {




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 I1BC: 100% of ceilings or 40% of walls can be exposed

Photo: Nick Johnson, Tour D Space

Office
Assembly
Residential —

Mercantile
(8 stories)

Type IV-B

— 180 ft.
(12 stories)



Type IV-B Building Size Limits

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

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

Occupancy | # of Area per |Building
Stories Story Area S 180 ft.
Residential —[ g (12 stories)
180 ft 90,000 SF 270,000 SF

B 12 180 ft 216,000 SF 648,000 SF iz |Loggil

M 3 180 ft 123,000 SF 369,000 SF HHHA

R-2 12 180 ft 123,000 SF 369,000 SF -

Areas exclude potential frontage increase :" BiEln
Type IV-B || \“M\




(18 stories)

270 ft.

Residential
Mercantile
(12 stories)

Assembly

Office




Type IV-A Exposure Limits

100% NC protection on all surfaces of Mass Timber

Office — 270 ft.
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 |-B helght

& story allowances __/ |
Type IV-A area = 3 * Type IV-HT area Offcs B e stores)
Residential
Occupancy | # of Area per |Building THAL
Stories Story Area i
Mercantile i 'll'
270 ft 135,000 SF 405,000 SF ciz5oes) | g
B 18 270 ft 324,000 SF 972,000 SF ::::::»
HMJM#W
M 12 270 ft 184,500 SF 553,500 SF [{HLHHHH
R-2 18 270 ft 184,500 SF 553,500 SF T
Areas exclude potential frontage increase : TR
Type IV-A \::NM




Tall Timber in the California Building Code (CBC)

On August 13, 2020 the California Building Standards Commission grouped
the tall wood code change proposals into one agenda item and passed
them unanimously.

The changes were published as an amendment to the 2019 CBC on
January 1, 2021 and became effective on July 1, 2021 I R

= OES  Sulding Mesderds Commbinion

Code Advisory Committee Review

BUL I MARINE BLITWYIHCY

Thr Ui vt | Dot by [ LR ki il

California Building Standards
Commission Passes Tall Wood Code

—sin e [ dim e e b

o el ke WP e B T e - L

Change Proposals == = -

Source: Softwood Lumber Board




CBC Tall Wood Building Size Limits

The CBC has historically not allowed “double-dipping” for sprinkler increases of

building height and area for A, E, H, |, L or R occupancies. The IBC has no such
restriction.

Also specific to the CBC, for multi-story buildings that are A, E, H, |, L or R occupancies,
the total allowable building area is equal to the allowable floor area multiplied by the
number of stories, not to exceed 2. In the IBC, this value is 3 for all occupancies.

This is also the case for Tall Wood.

VS.

Larger Area Taller



CBC Tall Wood Building Size Limits

For example, if using the sprinkler area increases, the allowable height in the
CBCis 20 ft and 1 story less than the IBC limits for Type IV-A, IV-B and IV-C
construction for A, E, H-4, I-4, R-1 and R-2 occupancies.

-

OCCUPANCY TYPE OF CON STRU(::I'g'?gN
CLASSIFICATION SEE FOOTNOTES A B C HT
b
B.FMSU NS L2 L2, 2 6

5 270 | 180 [ @5 | s

NS*® 65 [ 65 65

AE S{withoutaresincease)| 270 | 180 | &5 83
Sfwthareaincresss) | 250 | 160 | 65 65




CBC Tall Wood - Sprinkler Increase Options

Example: R-2, Type IV-B Building

w/ area increase

11 Stories
160 ft

123,000 SF
per floor

246,000 SF
total bldg

w/ height increase

12 Stories
180 ft

41,000 SF
per floor

82,000 SF
total bldg




CBC Tall Wood — Podium Option (w/ Sprinkler Increase)

Example: R-2, Type IV-B Building

w/ area increase

11 Stories
160 ft

123,000 SF
per floor

246,000 SF
total bldg

w/ area increase + podium

11 Stories

123,000 SF
per floor

246,000 SF
total bldg

160

ft

Type IA Podium) (1 of more stories)




Construction Type — Primarily based on building size & occupancy

Construction Type (All Sprinklered Values)
IV-A IV-B IV-C IV-HT -A [11-B V-A V-B
Occupancies Allowable Building Height above Grade Plane, Feet (IBC Table 504.3)
A, B, R 270 180 /./( 85 85 85 75 N\ 70 60
Allowalfle Number of Stories above Grade Plane (IBC Tabe 505.4)
A-2, A-3, A-4 18 12 6 4 4 3 3 2
B 18 12 9 6 6 4 4 3
R-2 18 12 8 5 S ) 4 3
Allqwable Area Factor (At) for SM, Feet? (IBC Table 5¢6.2)
A-2, A-3, A-4 | 135,000 90,000 56,250 45,000 42,000 28,500 34,500 18,000
B 324,000 | 216,000 135,000 108,000 85,500 57,000 54,000 27,000
R-2 184,500 | 123,000 76,875 61,500 72,000 48,000 36,000 21,000
N 7

For low- to mid-rise mass timber buildings, there may be multiple options for construction

type. There are pros and cons of each, don’t assume that one type is always best.
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MT Fire Resistance Ratings (FRR)

Nominal char rate of 1.5”/HR is recognized in Table 16.2.1A Char Depth and Effective Char

. Depth (for » = 1.5 in./hr.)
NDS. Effective char depth calculated to account
for duration, structural reduction in heat-affected - Char Effective Char
Required Fire Depth, Depth,
zone Resistance Achar Ay
(hr.) (in.) (in.)
|-Hour 1.5 1.8
1'2-Hour 2.1 2.5
2-Hour 2.6 3.2

Table 16.2.1B Effective Char Depths (for CLT
with f»=1.5in./hr.)

Required Effective Char Depths, a...,
Fire (in.)

Endurance lamination thicknesses, him (in.)
(hr.)

58 | 34| 78 | 1 |1-1/4) 1-3/8 |1-1/2|1-3/4| 2
1-Hour 22 22| 21 |20 20) 1.9 18 | 1.8 | L8

1%-Hour 34 |32 31 |30 29 28 | 28 | 28 | 26
2-Hour 44 |43 | 41 |40 39| 38 | 36 | 36 | 3.6

Credit: ARUP




Fire-Resistance Ratings
Driven primarily by construction type

Which Method of Demonstrating FRR of Mass Timber is Being Used?
1. Calculations in Accordance with IBC 722 -> NDS Chapter 16
2. Tests in Accordance with ASTM E119

TABLE 601

FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)
BUILDING ELEMENT TYPEI TYPE TYPE TYPE IV TYPEV
A B A B A B A B C HT A B
LPri-marj.r structural frame® (see Section 202) | 3= | 2%¢ | 1%¢ | 0F | I°¢ i 0 || 3| » | 2 i HT 1= i 0
Bearing walls
Exterior™* 3 2 0 2 2 3 2 2 2 1 0
mﬂnm | > 0 1 0 3 2 2 1/HT® 1
onbeanng ‘walls and partitions See Table 705.5
Exterior
Nonbearing walls and partiti See
Tnrint T DTS o o[ o| 0| 0| 0| 0| 0| 0] Seton| O] 0
Floor construction and associated secondary
structural members (see Section 202) . ’ 1 B 1 0 2 2 2 HI 1 0
Roof construction and associated secondary ;b b b - b 1 b
structural members (see Section 202) 1 | 1 1 0 |1 0 [ 1% | 1 1 HT 1 0




Code Path for Exposed Wood Fire-Resistance Calculations

F R R D es | g Nno f M T :':;I'?o{::lss-fnr determining fire resistance

* Prescriptive designs per IBC 721.1

Ltafcufqﬁons in ac_cordance with JEC 722
Calculated FRR of Exposed MT; ooty
IBC to NDS code compliance path

Alternate protection methods as allowed by 104.11

IBC 722
Calculated Fire Resistance

“The calculated fire resistance of exposed wood
r members and wood decking shall be permitted
s in accordance with Chapter 16 of ANSI/AWC
s ' National Design Specification for Wood
Construction (NDS)

NDS

wssomon NDS Chapter 16
INTERNATIONAL Fire Design of Wood Members
BUILDING CODE" - .. .
* Limited to calculating fire resistance up to 2 hours
¢ Char depth varies based on exposure time
li.e., fire-resistance rating), product type and
lamination thickness. Equations and tables are

provided.

¢ TR 10 and NDS commentary are helpful in
Cansi implementing permitted calculations.




Mass Timber Fire & Acoustic Database

= Back 1o Mics Timbser Fie & Acoustic
Catobase

Application Type

] Fira-Rasklance Rated Mass 10

Tirnber FloorRool Assemblios

O Fire-Resistance Rated Mass 26

Timber Wall Assemblies

Firestop Systoms For
| Penotrations. in Mass Timbor
Assamblies

:| Fire-Rosislance Raled Mass
Timber Connoections

Parimater Fire Containment
] Systems in Mass Timber
Structuros

Ol H-mn:n-r:nhmh'hlﬂ_l:'[n!nclian aof
Mass Timboer Building Elamants

Mass Timber Panel

| GLT 8

(] CLT (5CL) 1

LlMTiE

LT3

(] 6LT 2

LlscLa

(] 128G

Mumber of Layers
(11103 30
[]ates 72

Mass Timber Panal

o-ayer 6.857 (1 /Smmj CLI

Glaper 6,897 (175mm) CLT

Sedayer B5.897 [1Famm) CLT

Fire-Resistance Rated Mass Timber Floor/Roof Assemblies

Linexposed side protection,
o flcor or nood {if any) -

“,JA.:['JJ.|'. ','Jl[.]ll. ! Jimadi L i | i i I i -
Pangd-io-pans! connection - == =TT 1" - — | |

-u L e | — = o - = = —n - e
Finss timiber pansi _;:—:‘T"'::':-::':'T"': ;—.;:'_'_"_'-;-..-:_"T‘: ] Pl “'_tim::fT':_ﬁ =
Exposed side protsction = T — —— — T e S —— =

] e, L L L L | - o —

on codling {if any) — L= o b= b = —— —— ——_ -

Strucwral Grage  T<posed Side

E1M™ by
Structuram
(Mercer)

V grade by
Seructialam
[Msrcar )

E grade by
Struchurdam
(Mercar)

Fingeresistance ralings of assemblies are demonstraled theough lineresistance lesls, recognized calculaltions, or
approwed allernatives, The IBC recognizes US losting standards ASTM ENTD and LIL 236 while the Canadian
slandard LILE SHM has the same lirg eaposure and porfonmance crileria, Fire-nesistance ratings developed using
these slandards may be accepdable to building alficials in efther coundry,

Fire-
Unexposed Side Fanel Load Rat Resistance Test Method of Compil
Protection Protection Connection Rating Protocn ot
{Hours)
-1 Manexian ASTM
Cyp-Grale 2000 . - Loadad, S . Firia tisl by bvlertek on Fsh 27, 2007
hona crwirr Maxaon Suriaca Dpane Riargncant o UEE%II-"CH Coantact Mercer for mdre Infgomation
rizEindorcing mesh
Loaded, 508 ASTM Fire test by Swil on Jan 27, 2022
Mana Mone Surface Spline B 2 ENG - P 1 [k
. . Loadad, S ASTH Fiwsa 1os1 by SwhRl on Jan 31, 37022
Mone Mone Surtace Spiine Rspiant s ENg Contact Merces (o e Infosmation




Noncombustible Protection (NC)

The definition of “Noncombustible Protection (For Mass
Timber)” is created to address the passive fire protection
of mass timber.

Mass timber is permitted to have its own fire-resistance
rating (e.g., Mass Timber only) or have a fire resistance
rating based on the fire resistance through a combination
of the mass timber fire-resistance plus protection by non-
combustible materials as defined in Section 703.6 (e.g.,
additional materials that delay the combustion of mass
timber, such as gypsum board).

Credit: Urban One




IBC 722.7

The fire resistance rating of the mass timber elements shall consist of the
fire resistance of the unprotected element (MT) added to the protection

time of the noncombustible (NC) protection.

MT Fire Resistance Ratings (FRR)

== FRR
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Credit: Urban One




Noncombustible Protection (NC)

Prescriptive Noncombustible Contributions to FRR

Type of Protection Contrlbut_lon per Layer
(minutes)
1/2" Type X gypsum board 25
5/8" Type X gypsum board 40

Source: 2021 IBC Section 722.7.1

Required Noncombustible Contribution to FRR

FRR of Minimum from
Building Element Noncombustible Protection
(hours) (minutes)
1 40
2 80
3 or more 120

Source: 2021 IBC Section 722.7



Floor Surface Protection

Min. 1” thick NC protection required on mass timber floors in IV-A and IV-
B. Not required in IV-C '

Credit: Maxxon



Type IV-A Fire Resistance Ratings (FRR)

Primary Frame (3-hr) + Floor Panel Example (2-hr):

Minimum 1" noncombustible material

Mass timber floor panel
40 minutes of MT FRR

Two layers 5/8" Type X gypsum

Glulam beam (primary structural frame)

60 minutes of MT FRR

Three layers 5/8" Type X gypsum




Type IV-B Fire Resistance Ratings (FRR)

Primary Frame (2-hr) + Floor Panel Example (2-hr)

Minimum 1" noncombustible material

Mass timber floor panel

2-hr of MT FRR;

noncombustible material not required

Glulam beam (primary structural frame)

2-hr of MT FRR;
Noncombustible material not required




Type IV-C Fire Resistance Ratings (FRR)

Primary Frame (2-hr) + Floor Panel Example (2-hr)

Noncombustible material not required

Mass timber floor panel

2-hr of MT FRR;

noncombustible material not required

Glulam beam (primary structural frame)

2-hr of MT FRR;
Noncombustible material not required




Fire Design of Mass Timber

» Fire Resistance Ratings (FRR)
» Thinner panels (i.e. 3-ply) can be difficult to achieve 1+ hour FRR
» 5-ply CLT panels can usually achieve 1- or 2-hour FRR

Panel Example Floor Span Ranges 4.125"15" e
3-ply CLT (4-1/8" thick]) Upto 12 ft

S-ply CLT (6-7/8" thick) 14 to 17 ft 3 ply (after 1-hour rating)

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

2%4 NLT Up to 12 ft R —
2x6 NLT 10 to 17 ft ey T
& NLT 14 to 21 ft 6.875" | =TT ”’ R T
5" MPP 10 to 15 ft } 1o

5 ply (after 1-hour rating)



Fire Resistance of Connections

2304.10.1 Connection fire resistance rating. Fire resistance ratings

in Type IV-A, IV-B, or IV-C construction shall be determined by one of
the following:

1. Testing in accordance with Section 703.2 where the connection is
part of the fire resistance test.

2. Engineering analysis that demonstrates that the temperature
rise at any portion of the connection is limited to an average
temperature rise of 2500 F (1390 C), and a maximum
temperature rise of 3250 F (1810 C), for a time corresponding to
the required fire resistance rating of the structural element being
connected. For the purposes of this analysis, the connection
includes connectors, fasteners, and portions of wood members
included in the structural design of the connection.

Source: AWC’s TR 10




CAD & Revit Details

Design your mass timber, light-frame,
or hybrid project more easily with
these free downloadable details | ' !

SRR
Sz

| : L] lil: !i}@ l"!
| | g'll ’
https://www.woodworks.org/cad-revit/ . H m H . !m!!i ll"



https://www.woodworks.org/cad-revit/
https://www.woodworks.org/cad-revit/
https://www.woodworks.org/cad-revit/

AN

WOOOWORKS

‘\Y/
Fire Requirements for
Mass Timber Elements

Code Applications, Construction Types, and Fire Ratings

Mass Timbet & Construction Type

. . —
: — 3 - 1 2
T2 M0  Owas €O 1 DLE o) Schand Ovi u..m.,.-«' : '

Timber Lofts / Engberg Anderson Architects / Pierce Engineers, ING
Photo ADX Creative }‘ i
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https://www.woodworks.org/resources/fire-requirements-for-mass-timber-elements/
https://www.woodworks.org/resources/fire-requirements-for-mass-timber-elements/
https://www.woodworks.org/resources/fire-requirements-for-mass-timber-elements/
https://www.woodworks.org/resources/fire-requirements-for-mass-timber-elements/
https://www.woodworks.org/resources/fire-requirements-for-mass-timber-elements/
https://www.woodworks.org/resources/fire-requirements-for-mass-timber-elements/
https://www.woodworks.org/resources/fire-requirements-for-mass-timber-elements/
https://www.woodworks.org/resources/fire-requirements-for-mass-timber-elements/
https://www.woodworks.org/resources/fire-requirements-for-mass-timber-elements/
https://www.woodworks.org/resources/fire-requirements-for-mass-timber-elements/
https://www.woodworks.org/resources/fire-requirements-for-mass-timber-elements/

MEP Layout & Integration

Set Realistic Owner Expectations About Aesthetics
 MEP fully exposed with MT structure, or limited exposure?
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MEP Systems, Routing and Integration
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- | - Integrating MEPF in
‘ ‘ Mass Timber Buildings

| ) Techniques for Incorporating Bullding Infrastructure Systems
in Exposed Wood Structures

Frementy Cor

wi by

Commaon Approaches
%0 MEPF in Exposed
Wood Structures

T3 Minneapolis
MGA | Michael Green Architecture / DLR Group ;
Magnusson Klemencic Assoclates / StructureCraft |



Penetration Fire Protection

Although not a new code requirement or specific to tall wood, more
testing & information is becoming available on firestopping of penetrations
through MT assemblies




Penetrations & Firestopping

Beam penetrations:
« If FRR = 0-hr, analyze structural impact of hole diameter only

« If FRR > 0-hr, account for charred hole diameter or firestop penetration
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MAX. 1/2"

Joints & Intersecting Elements

Not a tall timber specific item, applicable to all mass timber construction

CROSS-SECTIONAL VIEW FIGURE 2: IBC Commentary Figure 715.1 -
-

Examples of Joint Locations

= Expansion or
"'._\. "',,‘ - . -
. Sy wind joint
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2
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Joint at juncture ‘*;T

of floar and wall
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Sealants at Mass Timber Panel Edges

703.7 Sealing of adjacent mass timber elements. In buildings of
Type IVA, IVB, and IVC construction, sealant or adhesive shall be
provided to resist the passage of air in the following locations:

1. At abutting edges and intersections of mass timber building
elements required to be fire resistance-rated

2. At abutting intersections of mass timber building elements
and building elements of other materials where both are
required to be fire resistance-rated.

Exception: Sealants or adhesives need not be provided where
they are not a required component of a tested fire-resistance-
rated assembly.

Photo: ARUP
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Considerations for Lateral Systems

Prescriptive Code Compliance:
Concrete Shear Walls
Steel Braced Frames

Cold Formed Steel Shear Walls (65 ft max)
CLT Shear Walls (65 ft max) <_ 2021 SDPWS, ASCE 7-22
CLT Rocking Walls Currently in\tlzlevelopment!

Minimum Design Loads and
Associated Criteria for
Bulidings and Other Structures




Carbon12 - Portland, OR

Buckling-Restrained Braced Frame
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Photos: Marcus Kauffmann, ODF



INTRO - Cleveland, OH

Concrete Core Shear Walls
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Photo: Panzica Construction



WI

- Milwaukee,

Ascent

Concrete Core Shear Walls

Photos: Korb + Associates, Thornton Tomasetti



Brock Commons - Vancouver, BC

Concrete Core Shear Walls




Future Potential Lateral System for Tall Wood

Mass Timber Rocking Shear Walls

1
i

/ POST-TENSIONING ANCHORAGE

PINNED GLULAM COLLAR
- BEAM AND BOUNDING

GRAVITY BEAM-TO-COLUMN
CONNECTION -

COLUMN CONNECTION
AM
28{’333;" SUL CLT WALL PANELS
U-SHAPED FLEXURAL PLATE ———={] ! ~_ CLTFLOOR-TO-WALL
CLT FLOOR PANELS OVER ——» CONNECTION
GLULAM BEAMS CLT SHEARWALL SPLICE
GLULAM COLLAR BEAMS e POeT:
TENSIONED THREAD BAR

ROCKING TOE DETAIL ~

- CONCRETE BASE

ELEVATION — POST-TENSIONED ROCKING WALL (STATIC STATE)

Image: KPFF

Photo: WoodWorks



Considerations for Lateral Systems

Prescriptive Code Compliance

Concrete Shear Walls v 4 St s
Steel Braced Frames \/ 2021 SDPW5 h

_ Photo: Acton Ostry Architects =y
Cold Formed Steel Walls \/ ASCE 7-22 ey

CLT Shear Walls (65 ft max)
CLT Rocking Walls x Currently in development!

IBC.
NTERNATIONAL
00€

Minimum Design Loads and
Associated Criteria for
Bulidings and Other Structures




Photo: Acton Ostry Architects
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Considerations for Lateral Systems

Connections to concrete core
» Tolerances & adjustability
» Drag/collector forces
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Considerations for Lateral Systems

Connections to steel frame
» Tolerances & adjustability
» Ease of installation

!

3
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Photo: Marcus Kauffmann, ODF



Connection to other materials - Tolerance Solutions

Solution

Gap Between Mass Timber
Beam and Concrete Wall

Grouting Below Sill Plate at Mass
Timber Panel to Concrete Wall

Adjustable Column Base at
Mass Timber Column to Concrete

Connection
example

GAP BETWEEN
MASS TIMBER
AND CONCRETE

’_‘{\\J -

e el W s = -
o
1l
il -
.,'.QHJ =%
R
[ [1}'4,. ]
“_!‘ '_:5" GROUTING
--= % BELOW
LT SILL PLATE
SR
ittt

1
| I
| I ADJUSTABLE
' - _' COLUMN BASE
=8/
| |
| |
2 R ... < _:
a > . _ R T S I B -
CUR- S A | S N < -
e e HESE 1 FAREE
. A 1’| L3 Al e . et
£ 4 -.F MR Moo cme -
. 1

Beam Perpendicular to Wall
Connected to Face of Wall

Panel Bears at Top of Wall

Column Bears on Concrete with Adjustable

Standoff Base




Planning for Environmental Exposures

 Plan Early

* Risk Evaluation

 Develop Construction

 Phase Plan

 Execute the Design and
Moisture Management
Plan

 Monitor

RDH Moisture
Management Guide 15t Ed
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and Moisture Management -
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On Site Considerations
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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

Air-Borne Sound:
Sound Transmission Class (STC)

 Measures how effectively an assembly isolates air-borne sound and
reduces the level that passes from one side to the other

« Applies to walls and floor/celling assemblies

_ | | ] L

Airborne
sound
source

£

|

\

\

Separating assembly

I




Acoustics & Sound Control

Structure-borne sound:

Impact Insulation Class (11C)

« Evaluates how effectively an assembly blocks impact sound from
passing through it

* Only applies to floor/ceiling assemblies

e | ——

dB




Acoustics & Sound Control

Code requirements only address residential occupancies:

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

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

CODE

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



Acoustics & Sound Control

TABLE 1:
Examples of Acoustically-Tested Mass Timber Panels

Mass Timber Panel Thickness STC Rating lIC Rating
3-ply CLT wall® 3.07" 33 N/A
6-ply CLT wall* 6.875" 38 N/A
&-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
[+
SRl el 4-1/4" with 3/4" plywood 29 with 3/4" plywood MR
i 5-1/2" bare NLT 22 bare NLT
[
AN 6-1/4" with 3/4" plywood 31 with 3/4" plywood G
2x6 NLT floor + 1/2" plywood? 8" with 1/2" plywood 34 33

Source: Inventory of Acoustically-Tested Mass Timber Assemblies, WoodWorks?



Acoustics & Sound Control

F'
B

Finish Floor if Applicable
Concrete/Gypsum Topping

Acoustical Mat Product

CLT Panel

No direct applied or hung ceiling



Acoustics & Sound Control

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



coustics & Sound Control

Solutions Paper

£ WoodWorks

WOOD PRODUCTS COUNCIL

Acoustics and Mass Timber:
Room-to-Room Noise Control
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NEW ONLINE TOOL

Mass Timber Fire & Acoustic Database

Search tested and approved assemblies

Connection type

Assembly description
and connection details —%

CLT-Concrete Composite Floor Assemblies, Ceiling Side Exposed

Connection style
Fisieh St  appiieatle (concealed shown)

CONLrete gypass taed 10PEang

= Accomstical ceat Drodt Y I T Y T T T T T T Y T YT T T T T T T T T T Y T T Y T =T
< Back to Mass Timber Fire & F P U A L L L L L U LU L L
Canira 100 ny i - —
Accystic Databace 1
Cormpante heal Connnon - | ! | ] I ! ]
L)

Assembly Type | 5551 e I T T 1 |

CLT panet

! Floor/Roof 532 b—p l ] I I ! ; I

NO GeecT 200008 Of hang Coilng

(] wall 147

Application Type This iustration s Acoustical Mat Products Between

Mass Timber 3 Finish Saund Impact ’
W ific cons T 1 <
[J CLT/Concrete Composite 7 . s const Panh opping Concrete C?rrg:ls:go and Upper Upper Topping Ra Rating Method of Compliance
[[] Concealed Celling 201 o o
2 S.ayer §.40° CLT . 243 Maoon Acousti-Mat® 8 1" Gyp-Creto 82 SICO  S0UC © ; - 4.97:413-1-R0
LJ Concrete/Gypsum Topping 138 Concrete Contact Pre foce Information
] 4 25 A x | “ox P40 - 1 !
L] Other 108 5.layer 540" CLT ,_3_,':7,'_ Masxon Acousti-Mat* 38 T Gyp-Credo 53 STC @ 521C O e s _‘ BN “" e K '”r,‘:’ rl" N3 " RO e
v . ele L OMAC | 41 A urer (I » NOIMALO
1 Raised Access Floor or x : . :
— Wood Sleepers - £ T 2.25° Maxxon Acousti-Mat® SBR over . . < Sih e Masoxon / Intertek Report # K3094,98-13-11-R0
layer 540" C N> 3 AT 5" Gyp-Crat S 37 1IC Y H3-1-RO
Slayer 540" CLT Concrete Maxxon A Man* 34 Premiom o Gyp-Lrete o0 STC s7lic Comact Procuct Manyf O I formalion
Mass Timber Panel ~ — T
E b e 225" Maxxon Acousti-Ma* SEBR over 2 S A n Frasa Y T re 1 Maxxon / Intg S5 113-1.R0
| CLT 507 S-layer 5.40" CLT Concrete Maxxon Acousti-Mat® 2/4 Premium <" Gyp-Crete =t sice GlIC © Contact Product Man nformation
| CLT (SCL) 56 5-layer 5.40° CLT 2\25" \1|IX>.:;(‘.;5LC‘,IE'..~'V'- i SER over 2 Gyp-Crete €0 sTe @ G © . Maxxon / Inmertek R\ ,).rl s }\‘iu 4.86
| NLT 72 Concretd Maxxon Acousti-Mat® 34 Premium ar Moeo iny 1
™ e & AR 2.2%° st-Mat® SBR over DO Ry P o
LJDLT 22 S-layer 540" CLY Canrrite ' Mat® 24 Premiumn 2" Gyp-Crete 58 stce sinc e -
2 285 %8" O5SB on 58" Georga Pacific Vencikdasen Associates / Imertek Report &
Slayer 540" CLT .00 reft go  Dens Deck® on Kinetics* Ukra Quiet Neae 60 sicoe c2IC @ _K209419.113-11-R0
. Contact Product Mi acturer for nicemation
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Acoustics & Sound Control

Inventory of Tested Assemblies

Table 1: CLT Floor Assemblies with Concrete/Gypsum Topping, Ceiling Side Exposed £y WoodWorks’

WSO FRODUC TS COUmTIL

inish Floor if Applicable
oncrete/ Gy psurn Topping

|
S L L T L LT T L L L T L L T T T T 1T T T T T L [ L[ L[ T[]

CLT Panel | Concrete/Gypsum Acoustical Mat Product Between CLT and Topping Finish Floor sTC! nct Source
Topping
None 47* ASTC 47 AlIC
VT - 49 AlIC
. Carpet + Pad - 75 AlIC
Maxon Acousti .
FMat® 3/4 VT on Acgusti-Top® - 522 AlIC
1-1/2" Gyp-Crete® Eng Wood on Acousti- . 1
Top® - 517 AlIC
None 49° ASTC 457 AlIC
Maxxan Acousti-Mat® % Premium LT - 472 AlIC
LVT on Acousti-Top® - 492 AlIC
None 455 3g¢ 15
VT AgE 475 16
CLT 5-ply LVT Plus 488 49° 58
(6.875") USG SAM N25 Ultra | EngWood 478 475 59
Carpet + Pad 45° 67° 60
Ceramic Tile 508 46° 61
None 45¢ 428 15
4.4 497 | avralreel ® T Fr AAE a4




Insurance Resources

WoodWorks resources for mass timber insurance:
» Video series on MT Builder’s Risk insurance challenges

» Mass Timber Project Questionnaire for Builder’s Risk
Insurance — download & fill it out!

» Insurance for Mass Timber Construction: Assessing Risk
and Providing Answers (white paper)

» Discuss with WoodWorks Regional Director:

» Lists of experienced insurance brokers

» Help answering questions from brokers & insurers

www.woodworks.org/learn/mass-timber-clt/mass-timber-building-insurance/


http://www.woodworks.org/learn/mass-timber-clt/mass-timber-building-insurance/

Understanding the Why
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The Triple Bottom Line

Sustainability

\

Planet



New Buildings & Greenhouse Gases

Global CO, Emissions by Sector

Building
Operations
28%

Industry
30%

Building
Materials and
Construction
1 1%

(Embodied Energy)

Transportation
22%

Source: © 2018 2030, Inc. / Architecture 2030. All Rights Reserved. Data Sources:
UM Environment Global 5tatus Report 2017; ElA International Energy Outlook 2017

Image: Architecture 2030

Buildings generate nearly
40% of annual global

greenhouse gas emissions
(building operations + embodied

energy)

Embodied Energy (11%):
Concrete, iron + steel produce

approximately 9% of this
(Architecture 2030)



Carbon Storage
Wood = 50% Carbon (dry weight)
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WoodWorks Carbon Calculator

v Volume of wood used:

* Available at woodworks.org 208,320 cubic feet

. EStimateS tOtaI WOOd Mass in 3 bU||d|ng * !ljisr;]?an:ilefanadian forests grow this much wood in:
. Relays estimated carbon impacts: C | Cerbonstoredin the wood:

° i Avoided greenhouse gas emissions:
Amount of carbon stored Inwood | |d@6| g% mer tone of co

« Amount of greenhouse gas \/ TOTAL POTENTIAL CARBON BENEFIT:
. . . ] 13,958 metric tons of CO,
emissions avoided by choosing

wood over a hon-wood material EQUIVALENT TO:

A

WOODWORKS

ﬁ 2,666 cars off the road for a year

Source: US EFA

ﬂ Energy to operate a home for 1,186 years

ke |

http://www.woodworks.org/carbon-calculator-download-form/
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Apex Plaza

Charlottesville, VA

300,000 sf, 8 stories (6 mass timber)
Type IV-HT

CLT panels / glulam frame & braced
frames

Business (Office)

Completed 2022

PROFILE

William McDonough + Partners
Simpson Gumpertz & Heger
Photo Prakash Patel
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Initial Findings: Residential

Residents respond to "look & feel"

* Aesthetics seem to be broadly appealing; wider
target markets = better market demand

* Robust pre-leasing = lower costs & risks

O More income sooner = lowers operating & o = e | Ao
interest budgets -
INTRO Cleveland

O Faster to stabilization = faster to refinance
* Tangible distinction = mitigates future supply risk

* Tangible realization of desired brand identities

Nick Johnson, Tour D Space

é WooDWORKS (C 0 NRAD Mass Timber Business Case Studies
\/ WOOD PRODUCTS COUNCIL INVESTMENT MANAGEMENT December 2022
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Ascent
Milwaukee, WI

493,000 sf, 25 stories total (19 mass
timber)

Type IV-HT with code modifications
Multi-Family W|N]
Completed 2022 MRS

BUSINESS
CASE
STUDY

WOOD DESIGN
AWARD
WINNER

Korb + Associates Architects
Thronton Tomasetti
Photo: VRX Media Group



Labor Benefits

»

»

»

»

Labor Shortage Solution

Small crews for timber
frame installation

Utilize more entry-level
laborers when MEPF
systems fully designed,
coordinated & pre-
planned

Safer construction sites

SVAVAY

U\ P

Y"}VA -
AT\

\/

Vi
)
av,

A

[\

s %%
L
S

T3 Atlanta

Hartshorne Plunkard
Architecture / DLR Group /
StructureCraft / New
South Construction /
Photo StructureCraft




Schedule Savings for Rough-In Trades

Fast Construction

=& A

S

NO curing Curing & maze of
(mass timber) shores (concrete)

Photo: WoodWorks



Compressing the Typical Construction Schedule

Construction Start

Less soil remediation + smaller foundations

for sites with problematic soils
Below grade foundations + soils

|<—> Faster erection

(prefabricated + precise)
Mass timber structure
y Earlier start* |4—>| If prefabricated, savings
in enclosure time
Building envelope/exterior
&—— Earlier start* |<—>| MEP fully coordinated
in design phase &
_ therefore installed faster
4—— Earlier start* |<—>| Less finishes with

exposed wood
Interior finishes structure

d
<

|

Overall mass timber construction schedule

*Earlier start for follow-up trades;
no waiting for cure times

Finish
Finish

Mass Timber
Construction
Construction

Steel/Concrete

Look for these potential
SS schedule savings
with mass timber in
comparison to steel
and concrete.

Up to 25% schedule savings
= Less carrying costs

+ Less GC overhead

+ Ability to lease/occupy sooner

147



Prefabrication: Other systems

Keep up with Fast Pace of Mass Timber
Prefab Assemblies:

» Bathroom Pods
» MEP Racks

Other systems:
» Enclose building asap

» Lateral system needs to be
compatible with fast pace
of mass timber

. :. L
Developer, Asset Manager, Design Builder: Lendlease Photos: Lendlease
Locations: Redstone Arsenal, Huntsville, Alabama




16 stories mass timber over two-level concrete

1 5 10 webster Designed with Tall Wood code provisions in the 2021 CBC

Oakland, CA Mass timber with concrete cores

Type IV-A fully protected
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’ CASE STUDY

| Julia West House

——

Small footprint, big impact: 12 stories
of mass timber affordable housing

Julia West House / Holst Architecture / KPFF
Phote Carpentry Plus

|

| | | 11—
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Tall Mass Timber Resources

Tall Mass Timber

Code opportunities and requirements, FAQSs,
project examples and resources for teams
interested in tall timber projects.

Learn More ©)  www.woodworks.org/learn/mass-timber-clt/tall-mass-timber/



What's the ‘Sweet Spot’ for Tall Mass Timber?

Depends on many factors:

» Project Use

» Site Constraints

» Local Zoning & FAR Limitations

» Budget

» Client Objectives for Sustainability, Exposed Timber
» And More...

But Some General Trends Could Be:



Type IV-C Tall Mass Timber

Example R-2, Type IV-C Building

Not Likely to Utilize Podium Due to

Overall Building Height Limit (85 ft) 8 Stories
Relative to # of Timber Stories (8) 85 ft
76,875 SF

Same Overall Building Height Limit as
IV-HT (85 ft) but higher Fire-
Resistance Ratings Req’d 230 625 SE

bldg.

max per floor

3 Additional Stories Permitted
Compared to IV-HT (areas noted

assume no frontage
increase)

O |

O

— |

All Timber Exposed




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

OoOoooDaoao
OoOoooDaoao
OoOoOOo0DaOoao

OoOoooDaoao
OoOoooDaoao

OoOooaoao
OoOooaoa

7-8 Stories

85 ft

OoOoooDaoao
Odoooaoao

0008 00)Typen-a

OoOoooDaoao

0oOooo0od
OoOoOOo0Da0oao

DO0O00O000|TypelA

0o0o0o0¢0d

7- 8 Stories

85 ft

Type IV-C

Type llI-A



Type IV-B Tall Mass Timber

Example Mixed-Use, Type IV-B Building Timber, R-2:
Likely to Utilize Podium Due to Overall 12 Stories
Building Height Limit (180 ft) Relative

123,000 SF

to # of Timber Stories (12)

max per floor

Same Fire-Resistance Ratings Req’d as 369,000 SF

IV-C But Limitations on Timber bldg.
Exposed (adjusted in 2024 IBC)

(areas noted

assume no frontage

increase)

4 Additional Stories Permitted

180 ft Grade to Roof

OjOoOOoO|OojOoOjOoiOojojo|o|a| a

o O s O s O s s e [ O s s e [ O e [ ) e

o O s O s O s s e [ O s s e [ O e [ ) e

o [ e [ s O O o O [ e O s O e [ O [ s )

o O s O s O s s e [ O s s e [ O e [ ) e

o O s O s O s s e [ O s s e [ O e [ ) e

OjOoOOoO|OojOojOoOojojo|o|ao| a

o O s O s O s s e [ O s s e [ O e [ ) e

o O s O s O s s e [ O s s e [ O e [ ) e

o O s O s O s s e [ O s s e [ O e [ ) e

Compared to IV-C Multi-Story

Type |IA
Podium




Type IV-A Tall Mass Timber

Example Mixed Use, Type IV-A Building Timber, R-2:
Likely to Utilize Podium Due to Overall 18 Stories
Building Height Limit (270 ft) Relative 184 500 SF
to # of Timber Stories (18) ’

max per floor

Higher Fire-Resistance Ratings 553,500 SF
Required than IV-B For Primary Frame bldg.
(areas noted

6 Additional Stories Permitted assume no frontage
increase)

Compared to IV-B

270 ft Grade to Roof

Multi-Story
Type IA
Podium

No Exposed Timber Permitted
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Questions? Ask us anything.

Chelsea Drenick, SE Momo Sun, PE, P.Eng., LEED Green Associate
Senior Regional Director — CA-North, NV, UT Senior Regional Director — NY
(303) 588-1300 (857) 242-8975

chelsea.drenick@woodworks.org momo.sun@woodworks.org



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

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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