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Designing a wood building?
Ask us anything.

FREE PROJECT SUPPORT / EDUCATION / RESOURCES

Nationwide support for the code-compliant design, engineering
and construction of non-residential and multi-family wood buildings.

« Allowable Heights/Areas « Lateral System Design
« Construction Types « Alternate Means of Compliance
« Structural Detailing « Energy-Efficient Detailing

Wood-Framed & Hybrid Systems « Building Systems & Technologies
Fire/Acoustic Assemblies

John W. Olver Design Building at UMass Amherst

| woodworks.org/project-assistance | help@woodworks.org jseix Walnzagfs] Associates. Equilbrium Conausiing
photo peftl VecCerka / esto
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™ Need Project

Support?

>

Expert support for your
commercial or multi-family
wood project.

Our experts can help—ask us anything. Get Free Project Support )

WoodWorks is your go-to resource for commercial and
multi-family wood building design, engineering, and

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

one project assistance, continuing education, design tools, " I" illlll I

and on-demand resources. ‘
u 1T e e
Andy Quattiebaum Outdoor Education Center, Clemson University / Cooper *

Get to Know Us ) Canry / Photo Jonathan Hillyer
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Q. podium

Using Podiums in Tall Wood Buildings

Common in light-frame wood construction, podiums
are a viable, code-compliant option for tall mass
timber buildings under the 2021 IBC.

Expert Tips

5-over-2 Podium Design: Part 2 -
Diaphragm and Shear Wall Flexibility

First published in Structure, Part 2 of this article
covers flexibility issues associated with 5-over-2
structures and how they can affect the design process.

Solution Papers

Design Why

Awards Wood? About

5-over-2 Podium Design: Part 1 - Path to
Code Acceptance

First published in Structure, Part 1 of this two-part
article covers design considerations and traditional
approaches to 5-over-2 projects.

Solution Papers

- Thomas Logan - Wood-Frame Podium
[Lf 4] Project Creates Affordable Housing

-

Developed to help fill a critical need for affordable
housing in Boise's downtown core, Thomas Logan is
a brick-clad building that fits perfectly within the urban
neighborhood.

Case Studies
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Agenda

A

WOODWORKS

Mass Timber: Early Design Decisions & Tall Wood Code Provisions

2:00 - 2:05 pm
2:05 - 3:05 pm
3:05-3:10 pm
3:10-3:20 pm
3:20-4:20 pm
4:20 - 4:30 pm
4:30 - 6:00 pm

Welcome and Introduction

Early Design Decisions: Priming Mass Timber Projects for Success

5-minute break

Project Presentation: The 314

Exploring Tall Wood: New Code Provisions for Tall Timber Structures
Q&A

Networking/happy hour
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Course Description

Mass timber is a unique, non-commodity building material and, to lay the groundwork for success, certain
critical decisions must be made as early as possible. These decisions can have a big impact on cost and can
either increase or limit opportunities later in design. There are many cases of project teams that want to
realize the full benefits of mass timber, but, because they base their designs on traditional building practices
instead of optimizing them for mass timber, end up with avoidable price premiums. This presentation will
walk through early project decisions and design steps, focusing on how to optimize projects for mass timber
and how one early decision can influence others. Topics will include construction types, fire ratings, column
grids and beam/panel spans, acoustics, and MEP integration. Completed mass timber projects will be used to

illustrate the variety of viable options when navigating these key decisions.



Learning Objectives

1. Identify construction types within the International Building Code where a mass timber structure is

permitted.

2. Discuss the impacts of construction type on required fire-resistance ratings of structural elements,

noting the impacts that these ratings have on effective member spans and resulting grids.

3. Review code-compliance requirements for acoustics and primary frame connections and provide

solutions for meetings these requirements with tested mass timber assembilies.

4. Highlight effective methods of integrating MEP services in a mass timber building and discuss the

relative impacts of each on cost, aesthetics, occupant comfort and future tenant renovations.



Glue Laminated Timber (Glulam) Cross-Laminated Timber (CLT) Cross-Laminated Timber (CLT)
Beams and Columns Solid Sawn Laminations SCL Laminations




Nail-Laminated Timber (NLT) Dowel-Laminated Timber (DLT) Decking

Photo: StructureCraft
Photo: Think Wood

Photo: Ema Peter



Key Early Design Decisions

What is the Single Most Important Early Design Decision on
a Mass Timber Project? Is it:

Construction Type MEP Layout
Fire-Resistance Ratings Acoustics
Member Sizes Concealed Spaces
Grids & Spans Connections
Exposed Timber (where & how much) Penetrations

The Answer is...They All Need to Be Weighed (Plus Others)



Key Early Design Decisions

Significant Emphasis Placed on
the Word Early

Early Because:

Avoids placing limitations due to
construction norms or traditions
that may not be efficient with mass
timber

Allows greater integration of all
building elements in 3D models,
ultimately used throughout design,
manufacturing and install




Key Early Design Decisions

Early = Efficient

Realize Efficiency in:
 Costreduction o
 Material use (optimize fiber use, % 2

minimize waste) = BEST

 Construction speed
 Trade coordination

« Minimize RFls PRACTICE
Commit to a mass timber design : Ll 7 |

from the start |




Key Early Design Decisions

One potential design route:

1. Building size & occupancy informs
construction type & grid

2. Construction type informs fire
resistance ratings

3. Grid & fire resistance ratings inform
timber member sizes & MEP layout

But that’s not all...

Architects: The Miller Hull Partnership with Lord Aeck Sargent

Engineer: Uzun + Case
- C*or: Skansa USA
Photo: Jonathan Hillyer




Key Early Design Decisions

Other impactful decisions:

Acoustics informs member sizes (and
vice versa)

Fire-resistance ratings inform
connections & penetrations

MEP layout informs use of concealed
spaces

Miller Hull Partnersﬁp, photo: John Ste



Key Early Design Decisions

Other impactful decisions:

| h i' @
ﬂ.ﬁill--ﬁ-
L T T 1T 17T .

 Manufacturer capabilities inform
member sizes, grids & connections

e Lateral system informs ” " i i,
connections, construction —
eaueneine 11PNl B

And more...

Platte Fifteen, Oz Architecture, KL&A
Engineers & Builders, Arch Angle Media




Key Early Design Decisions

Where do we start?
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Key Early Design Decisions

Construction Type — Primarily based on building size & occupancy

Construction Type (All Sprinklered Values)

IV-A IV-B IV-C IV-HT II-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 85 70 60

Allowable Number of Stories above Grade Plane (IBC Table 505.4)

A-2, A-3, A-4 18 12 6 4 4 3 3 2
B 18 12 9 6 6 Z 4 3
R-2 18 12 8 5 5 5 4 3

Allowable Area Factor (At) for SM, Feet? (IBC Table 506.2)
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




Key Early Design Decisions

Construction Type — Primarily based on building size & occupancy

Construction Type (All Sprinklered Values)

IV-A IV-B IV-C IV-HT II-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 85 70 60

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.

Allowable Area Factor (At) for SM, Feet? (IBC Table 506.2)

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




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)
BUILDING ELEMENT TYPEI TYPEII TYPE NI TYPE IV TYPE V
A B A B A B A B C HT A B
Primary structural frame® (see Section 202) e | b 1Re | Q0 || 1% | O 3 2 2 HT 1= | 0
Bearing walls
Exterior™* 3 2 0 2 2 3 2 2 2 0
Interior 3 » 1 0 1 0 3 2 2 1/HT® 0
Exterior
Nonbearing walls and partiti See
ot BATTE oo | o|of o|o| 0| 0] 0] Seton| 0] 0
2304.11.2
Floor construction and associated secondary
structural members (see Section 202) 22 o p o222 sl -
Roof construction and associated secondary b - b b 1 -
structural members (see Section 202) IR | 1 1 0 1 0 1, 1 1 HT 1 0




Key Early Design Decisions

Flre 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 how one impacts the others)

Panel Example Floor Span Ranges
3-ply CLT {4-1/8" thick) Upto 12 ft
5—p|'yr CLT (6-7/8" thick) 14t017 ft
7-ply CLT (9-5/8") 17to 21 ft
2xd NLT Upto 12 ft
2xX6 NLT 10to 17 ft
2x8 NLT 14 to 21 ft
5" MPP 10to 15 ft







Construction Types

When does the code allow mass
timber to be used?

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

IBC.
A Myt o Dw bty rwt S sty

INTERNATIONAL
BUILDING CODE’




Construction Types

Noncombustible Structure
Types I & " Allowances for Mass Timber Roof

Portland International Jetport
Portland, ME, Type I-B

W

e
e 1 I LT
. I‘lﬂ II"'

e Larger buildings (Type |)

¢ Roof construction conforming
to heavy timber element sizes
permitted where a 1-hour or less
fire-resistance rating is required

Credit: Gensler, Oest Associates

Images: StructureCraft, Robert Benson Photography

| Interior Mass Timber Structure
Noncombustible or FRTW Exterior Walls

Type ll

Maximum height: Six stories; 85 feet

e Maximum area: 256,000 SF total
building; 85,000 SF per floor

¢ Fire-rating requirements: 2-hour
noncombustible exterior walls
(FRTW permitted); 1-hour interior
structure (ll1-A) or unrated (lII-B)

Credit: RMW Architecture & Interiors, Buehler Engineering

mages. § wd André



Construction Types

Entire Mass Timber Structure
Type IV'HT Mass Timber or Noncombustible Exterior Walls

John W. Olver Design Building
Ambherst, MA, Type IV-HT

M;Eiil

' B
4

,J .

-,
J,A
- -
v
Ny

#
- L4
Iz

R4

.

e Maximum height: Six stories; 85 feet

e Maximum area: 324,000 SF
total building; 108,000 SF per floor

¢ Fire-resistance rating requirements:
2-hour heavy timber or non-
combustible exterior walls (FRTW
permitted); minimum heavy timber
sizes for the interior structure

Credit: Leers Weinzapfel Associates,
Equilibrium Consulting. Simpson Gumpertz & Heger
Images: @ Albert Vecerka/Esto

Entire Mass Timber Structure
Mass Timber or Light-Frame Exterior Walls

Type V

The Hudson
Vancouver, WA, Type V-B

e Maximum height: Four stories;
70 feet

e Maximum area: 162,000 SF total
building; 54,000 SF per floor

e Fire-rating requirements: 1-hour
exterior walls and interior structure
(V-A) or unrated (V-B)

Credit: Mackenzne

Images: Christian C




Construction Types New Options in 2021 IBC
Allowable mass timber building

size for group B occupancy with

Office - (2175 sf’:;)r'es) "
i
Assombly NFPA 13 Sprinkler
Office 180 ft
Mercantile Assembly (12 stbries)
(12 stories) — Residential —
Office —851t.
Mercantile (9 stories) — (9 stories)
(8 stories) — Residential —
(8 stories)
Assembly —
Mercantile
(6 stories)
Type IV-A Type IV-B Type IV-C




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

1 F CONCES_ED ACE CONOEALED SPACE
TRG FLOOR T&G FLAHK FLOOR CR RCOF

&— FRAMELD OR GLUZD-LAMIMATED MENBE= \ DRTEALL, WL EOARD, ETO DRTWaLL OR SIMILAR SIDMG
FLOCRE 6 x 10 (MM
ROISE & dthIN SHEET METAL DUCT
PROHIBIZL (NS 1AL ¥l

PCRMITTED IMSTALLATIZH

COMCEALE CE

FIMIEH FLOORIMNG

<]
=
4]

=E-DED CEILIMNG COMCEALERGRACE

FROHBITEC INSTALIATION EROHICH DI 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:

—
N
D

Noncombustible insulation () 58888%66 666662

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 |




WOODWORKS

Construction Types

Concealed spaces solutions paper

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

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

—

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

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

:
;ﬂ:’/_

s T = ‘ The John W. Olver Design Building at UMass
- .Wl ‘ { Ambherst includes exposed woqd structure

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

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

Credit: David Barber, ARUP



Key Early Design Decisions

Construction type influences FRR

I ABLE DU
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS

TYPE IV
C
Primary structural frame’ (see Section 202) - 3 2
Bearmng walls
Exterio™* 3 2 1 0
Interior a7 27 1 0
Nonbearing walls and partitions See Table 705.5
Exterior

BUILDING ELEMENT

Nonbearnng walls and partitions _ SE.'E
Interior’ 0 0 0 0 Section

2304.11.2

Floor construction and associated secondary
structural members (see Section 202)

Roof construction and associated secondary
structural members (see Section 202)

Source: 2021 IBC



Key Early Design Decisions

TEST REPORT

oooooooooooooooooo

Construction type influences FRR T

Fire Tests of Buliding Construction and Materials

« Type IV-HT Construction (minimum sizes)
« QOther 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

-} NA

Solid wood with Char zone

full strength

R ¥ IRl NI e 1o 4 i i : 144 .
"2 » “..‘ 3 I“v__l = S0 | ) e :\'
‘.LI‘I[‘_";.\.J.{{...;‘ 5- §<6'7 '8 9 ] '0 h ,’2.'“,'3‘.

Credit: Urban One

Fire exposed surface



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.




FRR Design of MT

Tested FRR of Exposed MT:
 Many successful Mass Timber ASTM E119 fire tests have been
completed by industry & manufacturers

o5t
]
! Fire Testing =

% d ACCREDITIL
e Laboratory Toating Latsrwtiry
NGC TLaNe

TEST REPORT

‘or
American Wood Councll
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FRR Design of MT
WoodWorks Inventory of Fire Tested MT Assemblies

WOODWORKS"

Table 1: North American Fire Resistance Tests of Mass Timber Floor / Roof Assemblies WO0OD PRODUCTS COUNCIL

H
W

CLT Grade Pamel Connection in Fire Resistan ce
CLT Pamel Manu fact Ceilimg Protecti Floor T i Lowd Ratin So Testimg Lab
- B — ar Major x Minor Grade -8 e Test TN # Achieved (Hours) i hiakizat
3ply CLT 5 SPF 1650 P | SEMSR i i ; 3 i Reduced ! . ; :
{11 4mum 4 ARE in)y Nendic x 5PF #3 IMayen 1727 Type X gypenm Half-Lap e 6% Moment Capacity ! | (et 1) NRC Fire Ld.hl}]’d'l.u]')'
3-ply CLT A b s 7 % Reduced : i
Stmuctur SPF #1 /82 x SPF #] /82 1 layer 5787 Type Xgyps Half-1s None 1 1 {Tesn 5 i 2 g
{108mm 4 133 in) e * 2 Ve LETR P ke 75% Moment Capacity e NRC Fire Laboceinty
Sply CLT Lovade NRC Fire Laboratory
i i Noad i El Mone Topside Spline 2 maggered layers of 1 2% cement boands ¢ 2 2 i b
{17 5mmé 875%) See Manufacturer Maich 2016
& 1 layer of 5/87 Type Xgypsum under 2- i 2
Sply CLT , § £ . ) Loaded, WRC Fire Laboratory
a '.'_‘:l:n:':ﬁ £75%) Nosdic El channels ;“f“ﬁu;;ilnl_- :.:ip: with 3 /8" Topside Spline 2 saggered layers of 1 /2% cemenit boands Soe Manufact urer 2 . ] Nov 2014 y
Sply CLT o . ) . 374 in. proprietary gyperele over Maxxon Reduced "
Nordic El MNone Topside Spline " 1.5 3
{17 5mmé 875%) e i eptide Splin a0 ustical ma 5P Moment Capactiy uL
Sply CLY B 3 " - 3/4in proprielary g yperete over Maxxon Reduced .
Nordic El 11 L1 al gyps T de Spline 2 4
{17 5mmb 875") rdic i SIS Byprum opside Splin acoustical mal or proprictany sound board S0 Moment Capactiy UL
" 1layer 58" Type X Gyp under Resilieni (hammel . :
151*'!‘- L: . Nordic El mnder 7 75 1-Joists with 3 127 Mine ral Wosl Half-Lap None Loagel, 2 21 I.nhm}‘
{17 5mmé 875%) e T See Manufaciurer R124/2012
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J None - . 2* gyps ) - = 2 | ay 2
17 5mmb 875%) DR Johnson Vi Mo Topside Spline fypsumiopping See Manufsct uner T SwhRI( h{'“" 2016)
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Y PF &1 /82 x SPF & /87 . a . a 2 ) = . & G
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(17 Smmé 875°) DR ) ohnson V1 Morme Half-Lap noninal 1/2% plywood with Bd nails. See Manklaciimr 2 12 {Test &) 1 1/012016
SplyCLT KLH CViMI Mame Fall-Lap & None | Losed, i 18 SwRl
FIF - ——— T T laa Cas RlamnFard T N




FRR Design of MT

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

Each has unigue benefits:
e Testing:
« Can result in higher FRR for some assemblies when compared to
calculations (i.e. 2-hr FRR with 5-ply CLT panel).
« Seen as more acceptable by some building officials
« Calculations:
« Can provide more design flexibility
* Allows for project span and loading specific analysis



FRR Design of MT

Q) W2oDWOoRKS

Fire-Resistive Design
of Mass Timber Members

Cada Applications, Construction Types and Fire Ratings
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Structural Grid
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Structural Grid

Grids & Spans

« Consider Efficient
Layouts

* Repetition & Scale

« Manufacturer Panel
Sizing

« Transportation
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Structural Grid

Member Sizes

* Impact of Sizing on Efficient Spans

0 HR FRR: Consider 3-ply Panel

« Efficient Spans of 10-12 ft

e Grids of 20x20 (1 purlin) to 30x30
(2 purlins) may be efficient

Albina Yard, Portland, OR
20x20 Grid, 1 purlin per bay
3-ply CLT

Image: Lever Architecture




Structural Grid

Member Sizes

* Impact of Sizing on Efficient Spans

0 HR FRR: Consider 3-ply Panel

« Efficient Spans of 10-12 ft

e Grids of 20x20 (1 purlin) to 30x30
(2 purlins) may be efficient

Platte Fifteen, Denver, CO
30x30 Grid, 2 purlins per bay ...
3-ply CLT

Image: JC Buck ===




Structural Grid

Member Sizes

 Impact of FRR on Sizing

* Impact of Sizing on Efficient Spans

 Consider connections — can drive member sizing

1 or 2 HR FRR: Likely 5-ply Panel

- Efficient spans of 14-17 ft

e Grids of 15x30 (no purlins) to
30x30 (1 purlin) may be efficient

First Tech Credit Union, Hillsboro, OR ..
12x32 Grid, One-Way Beams

5-ply (5.5") CLT

Image: Swinerton =




Structural Grid

Member Sizes

* Impact of Sizing on Efficient Spans

1 or 2 HR FRR: Likely 5-ply Panel

« Efficient spans of 14-17 ft

e Grids of 15x30 (no purlins) to
30x30 (1 purlin) may be efficient

30x30 Grid, 1 purlin per bay a;
2x6 NLT ’ﬁ

Image: Mackenzie |

Clay Creative, Portland, OR . "; ,ﬁ .7!‘ 3 B



Key Early Design Decisions

Why so much focus on panel thickness?
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Key Early Design Decisions

Typical MT Package Costs

= Project Overhead
® Labor
= Material

m Equipment

Source: Swinerton



Key Early Design Decisions

= Project Overhead

m Equipment

Panels are the biggest part of the
biggest piece of the cost pie



Key Early Design Decisions

Construction Type Early Decision Example

3-story building on college campus

* Mostly Group B occupancy, some assembly (events) space
 NFPA 13 sprinklers throughout

* Floor plate = 7,700 SF

- Total Building Area = 23,100 SF

Impact of Assembly Occupancy Placement:

Owner originally desires events space on top (3') floor
« Requires Construction Type IlIA

If owner permits moving events space to 15t or 2" floor
 Could use Type IlIB



Key Early Design Decisions

Construction Type Early Decision Example

3-story building on college camp

Cost Impact of Assembly Occup

........
........
ofofofe[ " =)o
olafofa| == |telef 15

Location of Event Space :

Construction Type [1-A 111-B
Assembly Group A-3 A-3

Fire Resistive Rating 1-Hr O-Hr
Connections Concealed Exposed
CLT Panel Thickness 5-Ply 3-Ply

Superstructure Cost/SF $65/SF $53/SF

Source: PCL Construction
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Key Early Design Decisions

Many ways to demonstrate connection fire protection:
calculations, prescriptive NC, test results, others as approved by AHJ

Photo: Josh Partee



Key Early Design Decisions

MASS TIMBER CONNECTIONS

$ - KL&EA INDEX
resistance, relative cost and Ioaq-

Engineers & Builders A Iibrary Of Commonly used mass
r"‘ ARCHITECTURE timber connections with designer
z URBAN DESIGN SWINERTON '
WoodWorks Index of u e l
L

INTERIORDESIGN MASS TIMBER notes and information on fire
Mass Timber Connections
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Key Early Design Decisions

p——1

2304.10.1 Connection fire resistance rating. Fire

resistance ratings in Type IV-A, IV-B, or |V-C N

. : o ™\
construction shall be determined by one of the Nt
following: %*‘ .
1. Testing in accordance with Section 703.2 where o cctr 1o 2achsr

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 250°
F (139° C), and a maximum temperature rise of 325° F (181° 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.



Connections

Other connection
design
considerations:

e Structural capacity
« Shrinkage

e Constructability

« Aesthetics

e Cost

-

‘-

it: Alex Schreyer
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Penetrations & Firestopping
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Penetrations & Firestopping

Construction Type Impacts FRR | FRR impacts penetration
firestopping requirements

714.1.1 Ducts and air transfer openings. Penetrations of
fire-resistance-rated walls by ducts that are not protected with
dampers shall comply with Sections 714.3 through 714.4.3,
Penetrations of horizontal assemblies not protected with a
shaft as permitted by Section 717.6, and not required to be
protected with fire dampers by other sections of this code,
shall comply with Sections 714.5 through 714.6.2. Ducts and
air transfer openings that are protected with dampers shall
comply with Section 717.




Penetrations & Firestopping

Code options for firestopping through
penetrations

714.4.1.1 Fire-resistance-rated assemblies. Througl pene-
trations shall be protected using systems installed as tested in
the approved fire-resistance-rated assembly.

714.4.1.2 Through-penetration firestop system. [Mirough
penetrations shall be protected by an approved penetration
firestop system installed as tested in accordance with ASTM
EZ14 or UL 1479, with a minimum positive pressure differ-
ential of (.01 inch (2.49 Pa) of water and shall have an F rat-
ing of not less than the required fire-resistance rating of the
wall penetrated.




Penetrations & Firestopping

Option 1. MT penetration firestopping via tested products




Penetrations & Firestopping

Most firestopping systems include combination of fire safing (eg.
noncombustible materials such as mineral wool insulation) plus fire caulk

Thermal insulation

Through-penetrating item with
enough clearance as to not
touch the mass timber

Fire stopping provided
around through-penetrating
item, up to an appropriate
depth/thickness to account
for anticipated/calculated
charring of mass timber

Photos: AWC/FPInnovations/Hilti

- ' \\ o

System Mo, C-AJ-2108

F Ratlngs — 3 and ) Hr [See Bem J)
T Ratings — 8, 7 and 3 Hr [Ses e 2 and 3)
W Rating = Class 1 (5o Rems 1. 3 and 4)
L Ratleeg ot Asmibloni — Less Than 1 CFieg i [Ses hem 4)
L Rating a1 400 F — Laws Than 1 CFMiq Rl (S e )
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Penetrations & Firestopping

SOUTHWEST RESEARCH INSTITUTE'
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CHEMISTRY AND CHEMICAL ENGINEERING DVSION

FIRE RESISTANCE PERFORMANCE EVALUATION
OF A PENETRATION FIRESTOP SYSTEM TESTED
IN ACCORDANCE WITH ASTM  ESI14-13A,
STANDARD TEST METHOD FOR FIRE TESTS OF
PENETRATION FIRESTOP SYSTEMS

FINAL REPORT
Consisting of 18 Pages

SwRI" Project No. 01.21428.01.001a
Test Date: September 30, 2015
Report Date: October 22, 2015
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American Wood Council
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FIRE PERFORMANCE OF FIRESTOPS, PENETRATIONS, AND FIRE
DOORS IN MASS TIMBER ASSEMBLIES

Lindsay Ranger ', Christian Dagenaks ', Conroy Lum', Tony Thoemas'
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1 INTRODUCTION
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Penetrations & Firestopping

Inventory of Fire Tested Penetrations in MT Assemblies
WOODWORKS"

WOOD PRODUCTS COUNCIL

Table 3: North American Fire Tests of Penetrations and Fire Stops in CLT Assemblies

H
A 4

Exposed Side | Penetrating | Penctrant Centered S - Stated Test i
CLT Panel Firestopping System Descript on F Rating [T Rating Source Testing Lab
Protection Tiem or Offsetin Hole frowed
Iply 1.5* diamwter . 1.5 in dismater hole Mineral wool was installed in the lin. snnular space anound the d sta cabl e 10 s 1o1al depth of spproxinastely 2~ S/6din. The L - Iniem ek
Mane Cenlered 1h U5h CANULC 5115 26
(TRmm 3 07 e dana cahle bunch e remaining lin. annular space from the 1op of the minaral woal 1o the top of the Noor s enb ly was (illed with Hili FS-One Max caulking s e L March 3, 2{H 6
3 7 3. i 2=34 . b 1 x
Iply None 1 capperpipe Cenlared 4575 in diameter hole. Pipe wrap was installed around the gop pa p][lf!ilﬂ!nlli]di.‘plh sllaw.ruumaﬂfly ddin. The renmining lin . annular space | hous MA CANULE 811§ 26 Intenck
{T8mm 3 07") staring & the lop of the mineral wool lothe lopof the J'Imrns-:mhl} wan [illed wath Hiltn Fa&-Ome Max s lking March 50, 20 &
Tply Mo e 25" sched 40 Cenlared 492 {n diameter hole, Pipe woap was installed mnd.lhcs.drdulf 4l pipe 10 :'.llulal depth r.lJ'.:lpjpruum.lt'Jy 2 -5/ pdin. The remaining |in. snnular Chir WA CANULE 115 T Inten ek
(TRmam 3 07 ") pipe apace stan ing & the top of the pipe wrap to the lop of The MNoor & emb ly was 13 ed wath Hilu FS-Ome Max caul king March 30, 2 16
Tply B.35 in diamet ar hole. Mineral woo ] was insial led inthe lin. annular s pace sround the csil iron pipeto atotal depth of approx inately 2 - S/6din. The a8 Inten ek
Mo 6" ol Cenlemed o . 1h MA CANLULLC 5115 26
(T8mm 3 477) o S e remaining lin. snnular space d1aning a1 the top of the pipe wiap 1o the top of the Door assenibly was (] led with Hilni FS- One Max caulk ing pi ok L March 30, 2016
nd Hiltd & in drop in 901" diameter hole. Mineral wool was installed in the | - 1 din. annular s paoe around the drop-in deviceto atolal depth ol gpproxinutely | - 7/6din Inten
- . . a n g
{8 Ttyﬂ',!-, None device System Centered and the remaining lin. snnular space from the top of the mineral wool 1o theloped geolithe¥ - 1/64in . hale in the CLT was (11l ed with Hilti FS-One | hour 75 hour |CANLILL 8115 26 March 30 3016
mm e g
No.; F=B-2049 Max coulking .
Seply CLT e 1.5 diamater Centored 35" dismeter hole, M neral wool was installed inthe | in. annular space sround the dstacables wo s .IiH.I] depth of 1||.||T-ut|mlely 4 -5321nThe 2 hours 1.5 houss [CANULC 5115 18 Inten ek
150 s 5165 dsta e remaining lin. annular space from the 1op o the mineral wool 1o the lop of the Noo s essentb 1y was (illed wath Hili F5-0One Max csil king March 30, 2016
tacable bunch
S=ply CLT Mo § C 4 4375 in dismeter hole. P pe wrap was installed anound the cop per pipe 10 atolal depth of approximstely 4 — 5732 in. The renaining 1in. snnul ar sp ace 3k NA CANULEC 8115 " Intenek
2%% enl & L r . v - 8 3 2
(13 mams 506" - eppRetpipe . slaring & the lop ol the minaral woal 1o the lop ol the I!mra:m:h]}w lilled wath Hiln F&-One Max caulking g March 30, 2016
S-ply CLT Mo e 25" sched 40 Ceniered 4.92 {n diamet or hole. Pipe wrap wis installed sround Ihr:.du'dulr-“l pipe 10 Inlula]dqﬂh u]n.munm.lulyl S5/32 in. The remaining |in. snnul ar 2 hoarn #Shour |CANULEC 8115 18 Intenek
13 mam 5.16%) Mpe space stan ing & the tap of the pipe weap o the top of L he Moor sss e |y was 0 ed winh Hily F5-One Max caul king March 3, 2016
S-ply CLT B35 {n diamet er hole, Mineral woo | was insial led inthe 1in, annular s pace sround the csst fron pipeto atotal depth of spproximstely 4 — 5732 in. The Intenek
* 0 ) ] g L] 7
{13 mam 5167 Neng ¥ cutirenpipe Contared remaining lin. snnular space d1aning a1 the top of the pipe wiap 1o the top of the Door sassenibly was (1] led with Hilni FS- One Max coulk ing 1 heurs NA: CANULC 3113 i March 30, 2016
§enlv CLT Hilti & in drop in 9.0 dismeter hole. Mineral wool wad installed in the | - 14in. annul ar & pace around the drop-in device 1o ato1al depth of'approxinuiely | - 76 4din Intenk
. " " " &
“”F!‘I 5.16% None device System Centered and the remaining lin, snnular space from the top of the mineral wool totheloped geolithe¥ - 1/64in . hale in the CLT was (11l ed with Hilti FS-One 2 hours 1.5 hours [CANLULC 8115 26 March 30, 3016
Sl 5. Fi o
Mo F-B-204%9 Max coulking .
421 in dismet e with 2 34 in plywood red ucer Nush with the 1op althe sl sh reducing the opening 10 2 28 in. Two weaps o/ Hil6 CP 64 8-E W4 5/1-3/47
Fi restop wrap strip @ o locations witha 30 gaug e s1oel 8 leeve which extend od from the top ofthe slah 1o | in below the dlsh . The first locati on was
- e - . : : 3 . -
Sply Mone 1* nomainal MV Casitersd mlhlhrhm.lumullh:-wap sinp Mush Nlhlhthﬂllulﬂi:ﬂ the stee sleeve and the s econd was with the I'h.ll!umuljlllmurq slnp 3 .J!1.1Ii.ll1:ll|1:‘|1ﬂ“i.ll1.1 2 haurs Py — ASTM B8 14 24 Al Lahorstories
41 75mm b B75%) pipe of the slab. The vaid betwesn the s 1ol sleeve and the CLT and betwoen the steel il seve and pipeat the top wa lilled with Roxul Sale mineral woal Mach 3, 20017
leaving & 3/4 in degp void @ thetop of the ssenth ly. Hilti FS-0One Max Intumescent Finestop Sealan | wis applied 1o a depth of 3/4 in on the 10p of 1the
w5 sembly betwoen the plywood and steel s leeve s well o the sieel sleeve and pipe




Penetrations & Firestopping

Option 2: MT penetration firestopping of penetrations via engineering
judgement details (contact firestop manufacturer)

F-RATING = 1-HR. OR 2-HR. (SEE NOTE NO. 3 BELOW)

o
TOP VIEW SECTION A-A E
& CROSS-SECTIONAL VIEW
. ®\ Vi \J
L Pttt
TLLLLLLLLL 7 T o
= i 1l
- i [ 8 —— — } }_- —_— — v 9

2. HILTI CFS-DID FIRESTOP DROP-IN DEVICE INSERTED INTO OPENING (SEE TABLE BELOW) AND SECURED

1. 3-PLY CROSS LAMINATED TIMBER FLOOR ASSEMBLY (MINIMUM 3" THICK) (1-HR. FIRE-RATING). % M ( M f
|

TO TOP SURFACE OF CROSS LAMINATED TIMBER FLOOR ASSEMBLY WITH THREE 1/4" x 1" LONG STEEL 3
WOOD SCREWS WITH WASHERS.

3. MINIMUM 3" THICKNESS MINERAL WOOL (MIN. 4 PCF DENSITY) TIGHTLY PACKED, AND FLUSH WITH TOP 1. MASS TIMBER WALL ASSEMBLY (MINIMUM 12" THICK) (1-HR. OR 2-HR. FIRE-RATING).
AND BOTTOM SURFACE OF CFS-DID FIRESTOP DROP-IN DEVICE. 2. MAXIMUM 2" NOMINAL DIAMETER PVC PLASTIC PIPE (SCH 40).

4. MINERAL WOOL (MIN. 4 PCF DENSITY) TIGHTLY PACKED, RECESSED TO ACCOMMODATE SEALANT, AND 3. MINIMUM 4" THICKNESS MINERAL WOOL (MIN. 4 PCF DENSITY) TIGHTLY PACKED AND
COMPLETELY FILLING SPACE BETWEEN CFS-DID FIRESTOP DROP-IN DEVICE AND PERIPHERY OF RECESSED TO ACCOMMODATE SEALANT.

OPENING.
5. MINIMUM 1" DEPTH HILTI FS-ONE MAX INTUMESCENT FIRESTOP SEALANT BETWEEN CFS-DID FIRESTOP 4. MINIMUM 3/4" DEPTH HILTI FS-ONE MAX INTUMESCENT FIRESTOP SEALANT.

DROP IN DEVICE AND PERIPHERY OF OPENING.



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

o

e o - Hole diameter —
o \

T >
e
= - ol - e
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Hole diameter after 1-hr char\
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MEP Layout & Integration

Set Realistic Owner Expectations About Aesthetics
 MEP fully exposed with MT structure, or limited exposure?




MEP Layout & Integration

Key considerations:

* Level of exposure desired

* Floor to floor, structure depth & desired

nead 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




MEP Layout & Integration

Smaller grid bays at central core (more head height)
 Main MEP trunk lines around core, smaller branches in exterior bays

-
] - ¥
)
W]
3
4
-’

*

Credit: Blaine Brownell | Credit: WoodWorks



MEP Layout & Integration

Smaller grid bays at central
core

Main MEP trunk lines around core

Smaller branches in exterior bays |
Credit: ARUP



MEP Layout & Integration

Grid impact: Relies on : i]
one-way beam layout. MT Panel Span
Columns/beams spaced &
at panel span limits in one
direction.

Beam penetrations are
minimized/eliminated

Recall typical panel span -
limits: i
FEnM Example Floor Span Ranges

3-ply CLT (4-1/8" thick) Up to 12 ft
5-ply CLT (6-7/8" thick) 14 to 17 ft
7-ply CLT (9-5/8") 17to 211t
2x4 NLT Up to 12 ft
2x6 NLT 10 to 17 ft
2x8 NLT 14to 21 ft

5" MPP 10 to 15 fi \ Credit: Hacker Architects




MEP Layout & Integration

Dropped below MT framing
« Can simplify coordination (fewer penetrations)
« Bigger impact on head height

Credit: Alex Schreyer . _ : "Credit: Wood\Ake




MEP Layout & Integration

Grid impact: Usually more efficient when using a square-ish grid
with beams in two directions
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Credit: SOM Timber Tower Report




MEP Layout & Integration

In penetrations through MT framing

 Requires more coordination (penetrations)

« Bigger impact on structural capacity of penetrated members
« Minimal impact on head height
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MEP Layout & Integration

In chases above beams and below panels
 Fewer penetrations

e Bigger impact on head height (overall structure depth is greater)
 FRR impacts: top of beam exposure

Credit: KL&A Engineers & Builderg



MEP Layout & Integration

In chases above beams and below panels at Platte 15
« 30x30 grid, purlins at 10 ft, 3-ply CLT




MEP Layout & Integration

In chases above beams and below panels at Catalyst
e 30x30 grid, 5-ply CLT ribbed beam system

Credit: Hans-Erik Blomgren




MEP Layout & Integration

In gaps between MT panels
 Fewer penetrations, can allow for easier modifications later
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MEP Layout & Integration ] e
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In gaps between MT panels o A £ O |

« Greater flexibility in MEP layout | ® | w~]
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MEP Layout & Integration

In gaps between MT panels
« Aesthetics: often uses ceiling panels to cover gaps




MEP Layout & Integration

In raised access floor (RAF) above MT
* Aesthetics (minimal exposed MEP)
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MEP Layout & Integration

In raised access floor (RAF) above MT
* Impact on head height
« Concealed space code provisions

Credit: Global IFS



MEP Layout & Integration

In topping slab above MT
Greater need for coordination prior to slab pour

Limitations on what can be placed (thickness of topping slab)
* NoO opportunity for renovations later
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Acoustics & Sound Control




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

MT: Structure Often Is Finish




Acoustics & Sound Control

But by Itself, Not Adequate for Acoustics




Acoustics & Sound Control

Concrete Slab: CLT Slab:

6" Thick 6-7/8" Thick
80 PSF +——/—/—™ > 18 PSF

STC 53 +=—mmmm S5TC4l



Acoustics & Sound Control

There are three main ways to improve an assembly’s
acoustical performance:

—) 1 Add mass

2. Add noise barriers
— 3. Add decouplers

Finish Floor if Applicable

. e e S e e ey ]
Acoustical Mat Product =

CLT Panel

No direct applied or hung ceiling




Acoustics & Sound Control

There are three main ways to improve an assembly’s
acoustical performance:

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

Acoustical Mat:
+  Typically roll out or board products |

* Thicknesses vary: Usually 74" to
1”+

Credit: Maxxon



Acoustics & Sound Control

Acoustical floor underlayments

Photo: AcoustiTECH '°

Photo: Kinetics Noise Control, Inc.,"

Phota: Pkteq Inc.”

Phato: Maxxon Comoration



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

£y WoodWorks

WOOD PRODUCTS COUNCIL

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

Inventory of Tested Assemblies

3 A ——
Designing a wood building? £ WoodWorks™
ASk us anythlng WOOD PRODUCTS COUNCIL

FREE PROJECT SUPPORT | EDUCATION | RESOURCES

Acoustically-Tested Mass Timber Assemblies

Following is a list of mass timber assemblies that have been acoustically tested as of January 23, 2019. Sources are noted at the end of this
document. For free technical assistance on any questions related to the acoustical design of mass timber assemblies, or free technical
assistance related to any aspect of the design, engineering or construction of a commercial or multi-family wood building in the U.S., email
help@woodworks.org or contact the WoodWorks Regional Director nearest you: http://www.woodworks.org/project-assistance

Contents:

Table 1: CLT Floor Assemblies with Concrete/Gypsum Topping, Ceiling Side EXPOSEA ........cccveerieiiiienmiiaieiiaieesasssssiesesseseeassssasssssssssssssssssassesasessass 2
Table 2: CLT Floor Assemblies without Concrete/Gypsum Topping, Ceiling Side EXPOSEU........ccceiiieriiiiimiiiiesiiiscesiesesie s assssassssssesssassesiessesasessans 7
Table 3: CLT Floor Assemblies without Concrete/Gypsum Topping, with Wood Sleepers, Ceiling Side EXpoSed ...........cccuuieirinreienenesienesasenans 9
Table 4: NLT, GLT & T&G Decking Floor Assemblies, Ceiling Side Exposed....... ;

Table 5: Mass Timber Floor Assemblies with Ceiling Side CONCEAIEM ...........coiiiiiiiiiiii e s se s saa e e sbassss s e saneras
T le B S gl e G T Wl s R R S A T T N S il 21
Table 7 SIngle N T Wl il R L A e T Vs s 26
TabIE 8: DOUDIE CLT Wl ..ttt ettt ittt sttt st e et es s eb e b e e e se e ed s 4218 e b8 848 b s s eh k£t e 48 e b e e d e bbb ea b b et eh et ehaebe e b 29
IS, oo nsuanpacisissanssasnsnsnsssnsas sansansasnsnssasnissassssssssnssd snnss ass s RsSustsntyss aashdaRssRsdnssaea oS5 HARARERRARE a4 SaRaS ANNeRRases ot Sass  SANN s e asas A6 s st SOAAAERRA S s SRASAR RS R RS SRRRSRRALS 32
D IS C AIMNEE . cxcuesinsunemsenuananionsonssussnsassansmassayiansasn nssiassinnsivas sasXusiausaaninasuhib s sasasansisonsnsnetion sas saasssonass sass aoms ssvsisassia gamsnsbysssnaNioa ganakisuspiesart shossvansiinsssansannsst 34

http://bit.ly/mass-timber-assemblies
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Acoustics & Sound Control

|

Inventory of Tested Assemblies

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

A\ .
Q@ WODWORKS

Finlsh Flaar if Applicable

Concrete/Gypsurn Toppdng

Acoustical Mat Product L1 L B 4 11 11 VL L1 1 L1 LI 131 T8 T4 [0 11 1 41 &1 NI 11 {1 11 IJ 1]

CLT Famel |

Mo direct applied ar hung ceilling

CLT Panel | Concrete/Gypsum Acoustical Mat Product Between CLT and Topping Finish Floor sTC! nct Source
Topping
Mone 47 ASTC 472 AlIC
VT - 492 AlIC
, Carpet + Pad - 752 AT
-Mat® 3/4 ;
Masan.feausti-Mat® 3/ LVT on Acgusti-Top® - 52¢ AlIC
1-1/2" Gyp-Crete® Wood on A I- 1
Top®
Mone 49 ASTC 452 AlIC
Maxxon Acousti-Mat® % Premium LVT - 472 AlIC
LVT on Acgusti-Top® - 492 AlIC
MNone A58 396 15
VT 488 478 16
CLT 5-ply LVT Plus Ag* 49° 58
USG SAM N25 Ult
(6.875") & [ Eng Wood a7 47" 59
Carpet + Pad 458 67° &0
Ceramic Tile 50¢ 46° 61
MNone 455 425 15
1-1/2% Levelrock® LWT ARS A48 16




Acoustics & Sound Control

Consider Impacts of:

* Timber & Topping Thickness
« Panel Layout

 Gapped Panels

« Connections & Penetrations
« MEP Layout & Type




Keys to Mass Timber Success:

Know Your WHY

Design it as Mass Timber From the Start
Leverage Manufacturer Capabllities
Understand Supply Chain
Optimize Grid
Take Advantage of Prefabrication & Coordination
Expose the Timber
Discuss-Early with AHJ

Work with Experienced People
Let WoodWorks Help for Free
Create Your Market Distinction




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 2025

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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Course Description

As interest in and use of mass timber in the U.S. has grown, so too has interest in pushing these timber
structures to greater heights. Using international examples of successful tall wood buildings as precedent,
some designers have proposed tall wood projects in the states using a project-specific performance-based
design approach. In order to provide a uniform set of code provisions for these tall wood buildings, the
International Code Council established an ad hoc committee on tall wood buildings that proposed a set of
code changes allowing up to 18 stories of mass timber construction. Those code changes were announced as
approved in January 2019 and will become part of the 2021 International Building Code. Following a brief
discussion of history and motivators, this presentation will introduce the new tall wood code provisions and

construction types, as well as the technical research and testing that supported their adoption.



Learning Objectives

1. Review the global history of tall wood construction and highlight the mass timber products used in

these structures.

2. Explore the work and conclusions of the ICC Ad Hoc Committee on Tall Wood Buildings in establishing

14 new code provisions for the 2021 IBC that address tall wood construction.

3. Discuss differences between the new tall wood mass timber construction types and existing

construction types.

4. Identify the key passive fire-resistance construction requirements and active systems that enable

taller wood buildings to be built safely.



What is Tall Mass Timber?

LA

"/
SN N AN A

¢

v

b XY

f L

.

Photo: WoodWorks
Architect/Developer: oWOW

o



Tall Mass Timber

Projects which exceed the height and/or story

-~ 270 ft. HIS : .
e 18 stories) limits of the 2018 (or previous versions) of the IBC
Residential —
Office
— 180 ft.
M til Assembly .
(13r:?§ﬁez) = Residential — {12 ntonis)
Omce — 85 ﬂ. .
Mercantile (9 stories) — | (9 Banies)
(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

» IV-B

» [V-C

» Previous type IV renamed type IV-HT

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



Tall Mass Timber

2021 IBC: 3 New Tall Mass Timber

- 270 ft. .
e (18 stories) Construction Types
Residential —
Office
Mercantile Assembly ~ h (1182()sfzbries)
(12 stories) — Residential |
Office — 85 ft. .
Mercantile (9 stories) — | (9 stories)
(8 stories) Residential —
(8 stories)
Assembly —
Mercantile
(6 stories)
Type IV-A Type IV-B Type IV-C




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 Mass Timber in the U.S.

How DID WE ARRIVE HERE?

-
)
]
|
.
l
;
:
.
\
z
:
|
.\.'
s 25 0

="
i
Pl o

RS
Y e

<= 0

o A s, B
v

llhl-" ,;,';li;f'plg i*i.ié: T

- || R . K
Sl B G

' A .-1*'-."-'&‘;41!‘ =% 5 L = e
~ “““7INTRO, Cleveland, OH | _Architect: Hartshorne Plunkard Architecture




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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Photos: ICC



2015-2018: Building a Code Roadmap
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2015-2018: Building a Code Roadmap

Photo: Lendlease
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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




Denver Adopts Tall Mass Timber Codes

-

milshighcre — January &, 2020

On December 23, the City of Denver voted to adopt the 2019 Denver Building Code, which includes the tall mass timber code
provisions approved for the 2021 International Building Code (IBC).

As part of the adoption of the new code, there will be a four-month period where new projects can use either the 2016 Denver
Building Code or the newly-adopted 2019 version. After four months, all building and fire code permits will be processed under
the 2019 Denver Building Code.

“We congratulate the City of Denver on incorpeorating mass timber into its building codes, and recognizing the potential of this
new category of wood products to revolutionize the way America builds,” said American Wood Council president & CEO Robert
Glowinski. “Mass timber offers the strength of historic building materials with lower weight, and, in the rare event of a fire, has
inherent fire resistance. Beyond the aesthetic qualities of mass timber that building owners and designers are seeking, wood is
among the most energy-efficient and environmentally friendly of all construction materials, storing carbon from the atmosphere
for long periods of time.”

The adopted proposal to recognize mass timber in the new code was submitted by Dr. Gregory R. Kingsley on behalf of the
Structural Engineers Association of Colorado. The American Weood Council provided technical assistance to the city in support of
the proposal.

The 2019 Denver Building Code will now recognize three new types of construction that also are included in the 2021 IBC:

Credit: City of Denver, Mile High CRE

AMENDMENTS TO THE BUILDING AND
FIRE CODE FOR THE CITY AND
COUNTY OF DENVER

The 2019 Denver Building and Fire
Code includes the following codes except
as amended herein.

APPENDIX U
TALL WOOD BUILDINGS

SECTION U101
GENERAL

U101.1 Purpose. The purpose of this appendix 15 to provide cntena for three new mass imber construction
tvpes: Type IV-A, Tvpe IV-B, and Type IV-C. These building types expand the allowable use of mass timber
construction to larger areas and greater heights than allowed for Type IV-HT construction.

U101.2 Scope. The provisions in this appendix are in addition 1o or replace the sections in the 2018
International Building Code where Types IV-A, IV-B, and IV-C construction are used. Where building Types
IV=A, IV-B, or IV-C are not used, this appendix does nat apply.

SECTION Un02
AMENDMENTS TO THE INTERNATIONAL BUILDING CODE
{(Under use of this appendix chapter, the following scctions shall be modified or added as follows and

shall supersede the corresponding sections in the International Building Code or Denver amendments to
the International Building Code)



2019-2022: REFINING THE CODE ROADMAP

The main aim of this
research project
was to identify safe
limits of exposed
mass timber surface
areas that
correspond with
performance criteria

Fire Safe Implementation of used for previous
Mass Timber In Tall U.S. Building Code
Buildings Changes.

Research of the fire performance of CLT and Glued
Laminated Timber buildings, with visible wood surfaces. Source: RISE



2019-2022: REFINING THE CODE ROADMAP

USDA

Urslod States Department of Agriculture

Compartment Fire Testing of a Conservatism: ATF lab tests

Two-Story Mass Timber Building based on older generation CLT
b adhesives

Jason P. Ouellenie

<+— 2018 ATF tests were initiated
before the 2018 version of
ANSI/APA PRG 320 was
published and the tested CLT
was not compliant with the new
product standard.

@ Sewee  lsbowy | FOWaT 2o Source: RISE, USDA FS FPL & AWC



2019-2022: REFINING THE CODE ROADMAP

In tall buildings, preventing fire re-growth is key.

Fire re-growth is a phenomenon in which the heat-release rate of a fire
intensifies following a decay phase. Fire re-growth can be initiated when
delamination occurs, as this exposes un-charred wood surfaces, thereby
resulting in an influx of fuel available for consumption by the fire.

Photo: Urban One Photo: ARUP




2019-2022: REFINING THE CODE ROADMAP

PRG 320 is manufacturing & performance

standard forCLT = s
Standard for Performance-Rated

Cross-Laminated Timber

2019 edition (referenced in 2021 IBC) added
new elevated temperature adhesive
performance requirements validated by full-
scale and medium-scale qualification testing to
ensure CLT does not exhibit fire re-growth

ANNEX B. PRACTICE FOR EVALUATING ELEVATED TEMPERATURE
PERFORMANCE OF ADHESIVES USED IN CROSS-LAMINATED TIMBER

(MANDATORY)



2019-2022: REFINING THE CODE ROADMAP

Photo: RISE



2019-2022: REFINING THE CODE ROADMAP

602.4.2.2.2 Protected area. \

protected in accordance with $fction 602.4.2.2.1,

1. Unprotectedgortions of mass timber ceilings and walls complying with one of the following:
[1_1- Unprotected}mrﬁions of mass timber ceilings, including attached beams, limited to an area less than or equal to

100 percent pf the floor area in any dwelling unitwithin a story or fire area within a story.

1.2. Unprotected portions of mass timber walls, including attached columns, limited to an area less than or equal to
40 percent of the floor area in any dwelling unitwithin a story or fire area within a story.
1.3. Unprotected portions of both walls and ceilings of mass timber, including attached columns and beams, in any
dwelling unit or fire area and in compliance with Section 602.4.2.2.3.
2. Mass timber columns and beams that are not an integral portion of walls or ceilings, respectively, without
restriction of either aggregate area or separation from one another.



2019-2022: REFINING THE CODE ROADMAP

Change to 2024 IBC: IV-B Exposure Separation

2024 IBC eliminates need for 15 ft separation between exposed
walls and ceilings, and between portions of exposed ceilings



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



2019-2022: REFINING THE CODE ROADMAP

TYPE IV-B - WITHOUT SOFFITS

ONE BEDROOM
100% 82 F 0%
XPOSED WAS 482 SF EXPOSED MASS
MBER (100%) TIMBER (100%)
D p— ===

2024 IBC
100% Tlmber Ceiling Exposure Up to 12 Stories




2019-2022: REFINING THE CODE ROADMAP

Min. 1” NC

D Y 2 R 1) N ) P Y R e ) (e S ] T R 1 ) i Y () (o [ ) I ) ) () Y [ I ] [

Mass Timber Floor Panel

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




2019-2022: REFINING THE CODE ROADMAP

F174-21 Change to 2024 IBC: Sequencing of NC

IFC: 3303.5 . .
Proponents: David Tyree, representing AWC (dtyree@awc.org); Raymond O'Brocki, AWC, representing AWC (robrocki@awc.org) to p p I n g I n Sta I I

2021 International Fire Code

Revise as follows:

3303.5 Fire safety requirements for buildings of Types IV-A, IV-B and IV-C construction. Buildings of Types IV-A, IV-B and IV-C construction
designed to be greater than six stories abovegrade plane shall comply with the following requirements during construction unless otherwise
approved by the fire code official

1. Standpipes shall be provided in accordance with Section 3313.

2. A water supply for fire department operations, as approved by the fire code official and the fire chief.

3. Where building construction exceeds six stories above grade plane and noncombustible protection is required by Section 602.4 of the
International Building Code, at least one layer of noncombustible protection shall be installed on all building elements on floor levels, including
mezzanines, more than four levels below active mass timber construction before additional floor levels can be erected.

Exeeption- Exceptions:

1. Shafts and vertical exit enclosures shall not be considered part of the active mass timber construction.

2. Noncombustible material on the top of mass timber floor assemblies shall not be required before erecting additional floor levels.

4. Where building construction exceeds six stories above grade plane, required exterior wall coverings shall be installed on floor levels,
including mezzanines, more than four levels below active mass timber construction before additional floor levels can be erected.

Exception: Shafts and vertical exit enclosures shall not be considered part of the active mass timber construction. Credit: ICC



TALL MASS TIMBER CODE ADOPTIONS

Tall Mass Timber Code Adoptions by State

S A i

g ™
https://www.woodworks.org/resourc&/status-o S

code-allowances-for-tall-mass-timber-in-the-ibc/

Powered by Bing
© GeoNames, Microsoft, TomTom

B No Tall Mass Timber Code Provisions
O 20211BC TMT Provisions

H 2021IBC

B 2024IBC TMT Provisions

W 2024IBC
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Construction Start

Compressing the Typical Schedule

—
‘ Less soil remediation + smaller foundations

Below-grade foundations + soils for sites with problematic soils

¢ Faster erection
————————— . (prefabricated + precise)

Mass timber structure :

&——— Earlier start* ¢ If prefabricated,

_________ savings in enclosure
| .
Building envelope/exterior ) time

in design phase &

|
» exposed wood

| structure
]

r

Mass Timbe
Construction
Finish

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

Construction

Steel/Concrete

MEP fully coordinated

therefore installed faster

» Less finishes with

Fast Construction

Look for these potential
$8$ schedule savings
with mass timber in
comparison to steel
and concrete.

- Up to 25%

_______________ / E
Overall mass timber construction schedule 0-'// schedule .savmgs
___________________ = Less carrying costs
+ Less GC overhead

+ Ability to lease/occupy
sooner

Source: Mass Timber Cost & Design Optimization, WoodWorks?



Schedule Savings for Rough-In Trades
Fast Construction

| Al
\ 05 p“?q\
S

NO curing Erg.gli;z(éuring & maze o

(mass timber) shores (concrete)



Construction Impacts: Labor Availability
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Mass Timber: Structural Warmth is a Value-Add

g v N & ;
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TMBR (unbuift) i_\)ljnneapo‘fi's, MN | Image
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Need to Consider Holistic Costs, Not Structure Only

SEEIFILL

_

r i n

I . A e I, . A, .

ﬂ‘ -

Image: GBD Architects

$/SF

$/SF



Risk"Mitigation: Total Project Cost Analysis

CONSIDERATIONS: | ‘
Ceiling Treatment
Floor Topping
HVAC System & Route
Foundation Size
Soil Improvements '
Exterior Skin Coordination
k- 8 s

Value of Time

—

Credit: Hacker Architects
e R






Mass Timber Business Case Studies

" INTRO Cleveland

S Costs + S Returns Scan code here

\V wgggﬂgﬁlﬁﬁ Challenges, to download the

ckage
Lessons Learned, Successes current packag



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

Depends on many factors:

* Project Use

* Site Constraints

* Local Zoning & FAR Limitations

* Budget

e Client Objectives for Sustainability, Exposed Timber
* And More...

But Some General Trends Could Be: 80 M Street, SE, Washington, DC

Photo: Hickok Cole | Architect: Hickok Cole



Type IV-C Tall Mass Timber

Example R-2, Type IV-C Building

Not Likely to Utilize Podium Due to
0 0 0 O O @ Overall Building Height Limit (85 ft)

8 Stc;rsiii — = A 0 O - Relative to # of Timber Stories (8)
76,875 SF Same Overall Building Height Limit as

max per floor

IV-HT (85 ft) but higher Fire-Resistance
Ratings Req’d

230,625 SF
bldg.

3 Additional Stories Permitted
Compared to IV-HT

(areas noted
assume no frontage
increase)

O O 8Ol 8l 8 B2

1
1
1
=
=

All Timber Exposed




Type IV-B Tall Mass Timber

DEDEDERERE | Example Mixed-Use, Type IV-B Building
Timber, R-2: O 00O0OO0OO0OO0OO0GODG O
12 Stories 0ooooooooa Likely to Utilize Podium Due to Overall
193 000 <F D00BODBBAE | Building Height Limit (180 ft) Relative
’ O0O0O0O0DO0O0TOOT OA®O : g
S to # of Timber Stories (12
maxperfloorﬂgC 0 00O00D0CD00DQD ()
o O 0OOO0DO0ODODOO0DTG OG® O . : : )
369,0%?dSF E T 000000000 Same Fire-Resistance Ratings Req’d as
& g 000000 D0CDT IV-C But Limitations on Timber Exposed
(areasnotedg OO0 00D0DO0OODODTO OGO
u f - . .
e ey Bl oo oooomn | 4Additional Stories Permitted
DoooooooDaOoao Compared to IV-C
Multi-Story
Type IA Limited Timber Exposed
Podium




Type IV-A Tall Mass Timber

Timber, R-2:
18 Stories

184,500 SF
max per floor

553,500 SF
bldg.

(areas noted
assume no frontage
increase)

270 ft Grade to Roof

Multi-Story
Type IA
Podium

Example Mixed-Use, Type IV-A Building

Likely to Utilize Podium Due to Overall
Building Height Limit (270 ft) Relative
to # of Timber Stories (18)

Higher Fire-Resistance Ratings Req’d
than IV-B For Primary Frame

6 Additional Stories Permitted
Compared to IV-B

No Exposed Timber Permitted



2022 AND BEYOND: PROJECTS RISING
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Kaiser + Path
Munzing Structural Engineering
Photo Andrew Pogue




CARBON12

PORTLAND, OR

First Modern Tall Mass Timber Building
in the US
8 stories
42,000 sgft
15t floor retail, 7 stories of condos
BUSINESS

above CASE
STUDY

PROFILE

Completed in 2017

Kaiser + Path
Munzing Structural Engineering
Photo Andrew Pogue




A

T
LAY

i ] e Y

| I Monte French Design Studio

" H+O Structural Engineers =
i ' Photo Jane Messinger
H B
"

| -

I

U |

» w-r ' ™
TERl e
" f o

& p=




11 E Lenox

Boston, MA

43,000 sf, 7 stories wood

Type IlI-A with code modifications
Multi-Family

Completed 2023

[W|N]

PROFILE

WBLCA

Monte French Design Studio
H+O Structural Engineers
Photo Jane Messinger



80OM

WASHINGTON, DC
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80M

WASHINGTON, DC

3 story MT vertical addition on top of
existing 7 story building
CLT panels / glulam frame

108,000 sqgft

16 ft floor to floor [W|N]
PROFILE

Hickok Cole
Arup
Photo Maurice Harrington
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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



WA

)

Seattle

atelierjones LLC

DCI Engineers

Image: atelierjones LLC




Heartwood

Seattle, WA

atelierjones LLC
DCI Engineers
Image: atelierjones LLC

66,000 sf, 8 stories

Type IV-C

Workforce Housing

MT / CLT

Wood construction: 1 day per floor
Completed 2023

PROFILE



TALL MASS TIMBER RESOURCES

i
Tyserva ([0
—

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/



TALL MASS TIMBER RESOURCES

Technical Design Guidance from WoodWorks

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

Solution Papers

Shaft Wall Requirements in Tall Mass Timber Buildings
Solution Papers

Concealed Spaces in Mass Timber and Heavy Timber
+ 48 Structures

Solution Papers

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

Carbon12 / Kaiser+Path / photo Andrew Pogue

Solution Papers

Tall Wood Buildings in the 2021 IBC - Up to 18

B " Fire Design of Mass Timber Members: Code Applications,
Stories of Mass Timber 8 PP

Construction Types and Fire Ratings

Looking for information on the tall wood provisions in the 2021 International Solution Papers

Building Code? This paper summarizes the provisions as well as the background
and research that supported their adoption
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Articles and Expert Tips
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Interactive Tall Mass Timber Project Map
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Filter by Tall Mass Timber Projects
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Questions? Ask us anything.

Survey QR code

Jason Bahr, PE
Regional Director | KS, AR, MO, OK

(913) 732-0075
jason.bahr@woodworks.org
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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 2023

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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