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Mass Timber: How They’re all Integrated
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“The Wood Products Council” is a
Registered Provider with The American
Institute of Architects Continuing
Education Systems (AIA/CES), Provider
#G516.

Credit(s) earned on completion of this
course will be reported to AIA CES for
AlIA members. Certificates of Completion
for both AIA members and non-AIA
members are available upon request.

This course is registered with AIA CES
for continuing professional education.
As such, it does not include content
that may be deemed or construed to
be an approval or endorsement by the
AlA of any material of construction or
any method or manner of handling,
using, distributing, or dealing in any
material or product.

Questions related to specific materials, methods,
and services will be addressed at the conclusion of
this presentation.
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Course Description

Mass timber represents a rapidly advancing technology that can be utilized as an
alternative to steel and concrete to frame a variety of mid- and high-rise building
types. As it transitions from novelty to mainstream, many architects and
engineers are finding they need a deeper understanding of the unique design
considerations associated with this new construction type. Intended to provide
practical knowledge that can be applied to projects, this workshop focuses on
five key mass timber design topics: fire resistance, acoustics, structural grid
layout, building enclosure, and durability—while introducing a number of
completed mass timber projects to illustrate applied solutions. Cost efficiency,
detailing best practices, design team integration, and lessons learned will make
this half-day seminar a must-attend building design event for anyone interested
in mass timber design.



Learning Objectives

1. Consider how various aspects of mass timber fire performance apply (or
don't apply) to code-compliant low- and mid-rise vs. high-rise buildings.

2. Highlight best practice details and assemblies to achieve code-compliant
acoustical performance in mass timber buildings.

3. Discuss building enclosure design principles for mass timber buildings.

4. Identify approaches to designer/building official interaction needed to realize
successful mass timber commercial projects.
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at's Unique About Mass Timber?
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Structure = Finish = Fire Protection
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Not A Commodity Product




Mass Timber Optimization =
Mass Timber Success
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Photo Credit: Alex Schreyer
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FRAMING OPTIONS | POST, BEAM + PLATE
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FRAMING OPTIONS | HYBRID STEEL + MASS TIMBER
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Mass Timber Construction Types

3-4 Story Building Options

Allowable Building Height
Allowable Area

Interior FRR

Interior materials

Interior partitions

Exterior Bearing Walls

Concealed Spaces

4 stories / 75 ft
57k SF / 171k SF
O HR

Any material
0 HR non-bearing
FRTW or Non-com, 2 HR

Permitted

3-ply Floors

No CLT ext. walls
Connections/Penetrations
not rated

4 stories / 70 ft
54k SF / 162k SF

1 HR

Any material

0 HR non-bearing
Any material, 1 HR

Permitted

5-ply Floors

CLT ext. walls
Connections/Penetrations
rated
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Mass Timber Construction Types
5-6 Story Building Options

Allowable Building Height 6 stories / 85 ft 6 stories / 85 ft
Allowable Area 85.5k SF / 256.5k SF 108k SF / 324k SF
Interior FRR 1 HR HT
Interior materials Any material HT
Interior partitions 0 HR non-bearing 1 HR non-bearing or HT
Exterior Bearing Walls FRTW or Non-comb., 2 HR FRTW or CLT or Non-comb., 2 HR
Concealed Spaces Permitted Not permitted in 2015 & 2018 IBC
3-ply Floors
5-ply Floors CLT ext. walls
No CLT ext. walls Connections/Penetrations rated??
Connections/Penetrations Steel/concrete members??
rated Interior partitions rated

Concealed space AMMR
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Mass Timber Fire Resistance
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Mass Timber Fire Resistance

For Exposed Wood Members: IBC 722.1 References AWC’s NDS
Chapter 16 (AWC sTR10is a deS|gn a|d to NDS Chapter 16)

FIRE DESIGN
OF WOOD
MEMBERS
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MT Fire Resistance Ratings (FRR)

Table 1: North American Fire Resistance Tests of Mass Timber Floor / Roof Assembles

Inventory of Fire Tested MT Assemblies
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MT Fire Resistance Ratings (FRR)

J’g WoodWorks™

WOO0 MODUCTS COUNCI

Code Applications, Construction Types snd Fire Ratings
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Mass Timber Fire Design

Resource

 Code compliance options for
demonstrating FRR

« Construction type
considerations

* Free download at
woodworks.org

Credit;: WoodWorks
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Tall Wood Buildings in the 2021 IBC
Up to 18 Stones of Mass Timber
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Background: ICC Tall Wood Bullding
Ad Hoc Committee
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WoodWorks Tall Wood Design Resource

http://www.woodworks.org/wp-content/uploads/wood solution paper-TALL-
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http://www.woodworks.org/wp-content/uploads/wood_solution_paper-TALL-WOOD.pdf

Tall Tlmber

3% WoodWorks"

WOOD PRODUCTS COUNCIL
TECHNICAL BRIEF

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

Achard Mclan, PE SE o Servor Technea! Divector -~ Tall Wood, WoodWorks

Changes 10 the 2021 International Bullding Code (IBC) have
created opportunities for wood buildings that are much larger
and taller than prescriptively aflowed in past versions of tha
code. Occupant safety, and the need 10 ensure fire performance
in particular, was a fundamental considesation as the changes
were developed and approved. The result is three new
construction types—Type IV-A, IV-B and IV-C—which are based
on the previous Heavy Timber construction type (renamed

Type IV-HT), but with addaional lire protection requikements

——

|

:
?i
:

Ono of the main ways to demonstrate that a budding will

meet the required level of passive fire protection, regardless

of structural materials, is through hourly fire-resistance ratings
(FRRs) of its elements and assemblies, The |IBC defines an
FRR as the penod of tirme a bulding element, component o
assembly maintains the abikty to confme a fire, continues o
perform a given structural function, or both, as determined by the
tests, or the methods based on tests, prescnbed in Section 703,

J11
Zoeay) |

FARs for the new construction types ae similar 1o those
required for Type | construction, which is peimanly steal and
concrete (See Table 1.) They are found in IBC Table 601,
which mcludes FRR requeaments for a8 construction types
and building elemaents; however, other code sections should be
checked for ovarrding provisions (e.g., occupancy separaton,
shaft enclosures, etc.) that may alter the requirement

TABLE 1
FRR Requirements (Hours) for Tall Mass Timber Construction Types and Existing Type |

IV-A -8B . w.c
Max laafann Ma l?tm Man ﬂam Max Qm

-A

INMONOT BeANng VWals 3
. .
e S i o a's I ot e | = e

Fire- ReS|stance DeS|gn



Mass Timber: Structure Often

Photos: Baumberger Studio/PATH Architecture/Marcus Kauffman | Architect: PATH Architecture




But by Itself, Not Adequate for Acoustics




Mass Timber Acoustics

One of the main reasons is “mass”
Recall the three ways to increase acoustical performance:

=1 —— — — e — .

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

0 =

Image credit- Christian Colu bes N



Mass Timber Acoustics

TABLE 1:
Examples of Acoustically-Tested Mass Timber Panels

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

3-1/2" bare NLT 24 bare NLT
6
24 NLT - wel 4-1/4" with 3/4" plywood 29 with 3/4" plywood o i
. 5-1/2" bare NLT 22 bare NLT
O
ABNEL vl 6-1/4" with 3/4" plywood 31 with 3/4" plywood MR
2x6 NLT floor + 1/2° plywood? 6" with 1/2° plywood 34 33

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



Mass Timber Acoustics

| -
(— -
.

Concrete Slab: CLT Slab:
6" Thick 6-7/8" Thick

80 PSF &=——————— 18 PSF
STC 53 «&———— STC 41




Mass Timber Acoustics

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

—) ] Add mass
2. Add noise barriers
—) 3. Add decouplers

Finish Floor if Applicable

coustical Mat Product 3

LT Panel

No direct applied or hung ceiling




Solutions Paper Mass Timber Acoustics

“g) WoodWorks |

WOOD PRODUCTS COUNCIL ‘ ':!... .' SEMCE 0@ = rinss welv - e
Acoustics and Mass Timber: — e
Room-to-Room Noise Control R WA ORI AR
Masa Timber Assembly Options: Walls lmproving Performance
N X N ‘4 " by Minimizing Flanking

Acounticsl Differunces betwesn
Mass Timber Panel Options

(W% HDwew' W " e 80 Dew Qv

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

MASS-TIMBER-ACOUSTICS.pdf



http://www.woodworks.org/wp-content/uploads/wood_solution_paper-MASS-TIMBER-ACOUSTICS.pdf

Designing a wood building?
Ask us anything.

FRAEE PROJECT SUPPORT | EDUCATION RESOURCES

Acoustically-Tested Mass Timber Assemblies

Followsrg & & Il of mads imber sisemblies that hive Deen scoustcally tested a3 of January 23, 2019. Scurces are noted 3t the end of this
document. For free technical assstance on any questions related to the acoustical design of mass timber assembles, or free technical
assistance refated to any aspect of the desgn, engneering or corstrection of a commercial or muith-family wood bullding in the U S, emad

heipEwoodworks org or contact the WoodWorks Regional Director nearest you: PURD //www woooaworks org/proect assiitance

Conmtents:

Table 1: LT Hoor Assembhies with Concrete/Gypsum Topping, Callng Side Exposed ... . . . . TR . ol
Table 2: CAT Hoor Assemblies without Concrete/Gypsum Topping Celding Side Exposed . )
Table 3: QLT Aoor Assemblies without Concrete/Gypsum Topping, with Wood Skeepers, Colling Side Esposed ... Hremru s UL rieda gl
Table 4: NLT, GLT K TAG Decking Floor Assembles, Ceiling Side Exposed ... B ATRTA St ST Tt steremiiiormensivisessiiotbitntmiorsc
Table 5 Mass Timber Floor Assermbiies with Celling Side Concedied 14
Table 6: Single CLT Wl , . 21
o F ok T R RN TS S T L LR S e AT LN NARTE WIS SROEE TP S St o SOOI S S 26
Table B: ODouble CLT Wat : , 29
Sources 12

http://bit.ly/mass-timber-assemblies



http://bit.ly/mass-timber-assemblies

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

+

Vo £ Oggin aime
Soye—y

M Pt -

TPl | Conerere/Gymm Acomstcal Mt Prosfust Setwesn CL1 andl Topping Fumvah Fanoe

Masen Acoul Mat® X Preruum wr

QT S-phy WSG SAM NS Ura Wile

LVT Lmboch® wr
Brand 2500 W M

Carpet » Pad
Corarmc Tile

wr
VT P

USG SAMNTS U

http://bit.ly/mass-timber-assemblies



http://bit.ly/mass-timber-assemblies

LVT on 2” Concrete

Without Dropped Ceiling

Minimum 1" noncombustible material

Mass Timber Assemblies
Effect of Timber Thickness

Mass timber floor panel

Without Dropped Ceiling

Minimum 1" noncombustible material

= 3.ply CLT

Mass timber floor panel

———1— 5-ply CLT

STC 53
lIC 48

STC 53
[IC 52



LVT on 17 Gypsum Mass Timber Assemblies
Effect of Gypsum Ceiling

Without Dropped Ceiling

Minimum 1" noncombustible material STC 51

Mass timber floor panel I [ [ [ | |

IC 43

Without Dropped Ceiling

Minimum 1" noncombustible material STC 52

Mass timber floor panel I [ [ [ [ |

T T T T T |
Two layers 5/8" Type X gypsum* I I C 48

*Applicable to most locations; limited exposed mass timber permitted in IV-B

With Dropped Ceiling

Minimum 1" noncombustible material

Mass timber floor panel | [ [ [ [ [ STC 63
Two layers 5/8" Type X gypsum I I C 63

Dropped ceiling . ]




KNOW YOUR WHY

“Eventually we stopped focusing only on costs and instead began to focus on creating value.”
- Bart Whatley, AlA; Delineate Studio




MASS TIMBER WHY'’S

Innovation and Aesthetic Appeal

Speed of Construction

Construction Site Constraints —
Urban Infill

Labor Shortages

Structural Performance - Lightweight

Business Case for Healthy Buildings '\

wabené Building, Structure Fusion, Photo Stephane Groleau



Keys to Mass Timber Success:

= * Know Your WHY

* Design it as Mass Timber From the Start

« Leverage Manufacturer Capabilities

« 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

Are the owner and GC on board with Mass Timber? *

-
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http://woodworks.org

Reduce Risk
Optimize Costs

- For the entire project team,
not just builders

- Lots of reference documents

www.woodworks.org

www.woodworks.org/wp-content/uploads/wood_solution_paper-

Mass-Timber-Design-Cost-Optimization-Checklists.pdf

) WoodWorks™

WOOD PRODUCTS COUNCIL

Mass Timber Cost and
Design Optimization Checklists

WoodWorks has developed the following checklists to assist
in the design and cost optimization of mass timber projects.
The design optimization checklists are intended for building
designers {architects and engineers), but many of the topics
should also be discussed with the fabricators and builders. The
First Tech Faderal

cost optimization checklists will help guide coordination between Crodit Unlen

designers and builders (general contractors, construction managers,

.....

estimators, fabricators, installers, etc.) as they are estimating and

making cost-related decisions on a mass timber project.

Most resources ksted in this
paper can be found on the
WoodWorks website. Please
see the end notes for URLs.



https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Mass-Timber-Design-Cost-Optimization-Checklists.pdf

> 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 2020




