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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 AIA
members. Certificates of Completion for
both AIA members and non-AlIA 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 AlIA 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.



Course Description

Innovations in mass timber construction are offering new opportunities for the building industry. Products
such as cross-laminated timber (CLT) and glue-laminated timber (glulam) combine multiple laminations of
lumber to produce solid timber elements such as floor and wall panels, beams, and columns. These
elements have high strength-to-weight ratios, allowing them to replace more traditional construction
materials while providing sustainable systems that can meet code criteria for acoustics, fire-resistance,
seismic performance, energy efficiency, and more. However, while design and code aspects of mass timber
receive a great deal of focus, it is the construction aspects that often decide whether a project goes
forward. Mass timber construction has similarities to other systems, but it also has unique attributes—and a
complete understanding of the differences is key to efficient project cost estimation and efficient
construction. This in-depth, multi-faceted workshop will explore mass timber from design through
preconstruction, fabrication, erection, and project close-out. After setting the stage with an overview of
mass timber products and sustainability attributes, discussion will focus on construction topics, including
risk analysis, cost case studies design team interaction, cost optimization, scheduling, site planning, and
other logistics. Intended for construction industry professionals looking to gain a deep understanding of the
unique attributes of mass timber construction, this workshop will leave attendees with information they
need to successfully bid and construct a mass timber project.



Learning Objectives

1. Understand the preconstruction manager’s role in material procurement and
coordination of trades for code-compliant mass timber projects.

2. Highlight effective methods of early design-phase cost estimation and building official
interaction on code compliance topics that keep mass timber options on the table.

3. Discuss potential construction schedule savings and construction fire safety practices
realized through the use of prefabricated mass timber elements.

4. Explore best practices for interaction between manufacturer, design team and
preconstruction manager that can lead to cost efficiency and safety on site.






OVERVIEW | TIMBER METHODOLOGIES

Heavy Timber Mass Timber
Photo: Benjamin Benschneider Photo: John Stamets



Glue Laminated Timber (GLT) Cross-Laminated Timber (CLT) Nail-Laminated Timber (NLT)

Photo: Think Wood




Dowel-Laminated Timber (DLT) Mass plywood panels (MPP) Decking

Photo: StructureCraft
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EFFICIENCY FOUND IN UNDERSTANDING SUPPLY CHAIN;
DESIGNING ACCORDING TO ITS CAPABILITIES Photo: DR Johnson

See Mass Timber Manufacturing videos at our
OVERVIEW | MANUFACTURING & SUPPLY CHAIN 2020 Partner Exhibit Hall
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STRUCTURAL SOLUTIONS | POST, BEAM + PLATE
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STRUCTURAL SOLUTIONS | HONEYCOMB



Rhoto: John Klein

STRUCTURAL SOLUTIONS | HYBRID LIGHT-FRAME + MASS TIMBER




Photo: Mark Bartlett
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STRUCTURAL SOLUTIONS | HYBRID STEEL + MASS TIMBER



OVERVIEW | CONNECTIONS
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Concealed Connectors Self Tapping Screws Photos: Rothoblaas



OVERVIEW | CONNECTIONS

Photo: StructureCraft

Beam to Column

Photo: Structurlém



Mass Timber Projects In Design and Constructed in the US (June 2020)
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Photo: ©Albert Vecerka/Esto

PRECEDENT PROJECTS | UMASS AMHERST DESIGN BUILDING




Photos: Baumberger Studio/PATH Architecture

PRECEDENT PROJECTS | CARBON 12 | PORTLAND, OR



Photo: Corey Gaffer courtesy Perkins + Will

PRECEDENT PROJECTS | T3 MINNEAPOLIS
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Photo: Hartshorne Plunkard Architecture

Photos: StructureCraft

PRECEDENT PROJECTS | T3 ATLANTA



Photos: Michael Elkan | Naturally Wood | UBC
PRECEDENT PROJECTS | BROCK COMMONS






BUILDING CODE APPLICATIONS | CONSTRUCTION TYPE

Mass Timber in Low- to Mid-Rise: 1-6 Stories in Construction Types lll, IV or V

Credit: WoodWorks



BUILDING CODE APPLICATIONS | CONSTRUCTION TYPE

Tall Mass Timber: Up to 18 Stories in Construction Types IV-A, IV-B or IV-C
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BUILDING CODE APPLICATIONS | CONSTRUCTION TYPE
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MASS TIMBER FIRE-RESISTAN

Photo Credit: FPInnovations




TECHNICAL DETAILS | DESIGN PRINCIPLES

TABLE 801
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)

Primary strocruaral frame’ (see Section 202)

Beanng walls
Fxterior™! i
- Interior - ) ! 0
!Nn-ulx:u'i.ng walls and partitions
Externor
Monbearing walls and partitions
Tnneti f‘ ] 0 i il
Floor construction and associated secondary members " = I 0
(see Section 202) . -
Roof construction and associated secondary members pis b v i

. (see Section 202

For 51: | food = 3048 nun

a. Roof supports: Fire-resistance ratmes of pnmary stroctural frame and beamag walls are permitted io be reduced by 1 hoar where supporting a moof only.

b, Except in Group F-1, H, M and 5.1 sccupancies, lire protection of structiral mensbers shall not be required, inclading protection of rool frambsg awd decking
where every part of the roof constrsction 15 20 feet or more above any Moor mmediately below . Fire-retardant-treased wood members shall be alkowed to be
nsed for such mprotected members,

In all occupancies, beavy timber shall be allowed where a 1-hour or less fire-resistance ating is required

. Mot bess than the fire-resistance rating required by other sections of this code.

Mot less than the fire-resistance rating based on fire separation destance (see Table &02)
Mot kess than the fire-resisance rating as referenced m Section 704,10,

-]

Credit: IBC Table 601



TECHNICAL DETAILS | DESIGN PRINCIPLES

How do you determine Fire Resistance

Rating of Mass Timber?

2 Options:
1. Calculations in Accordance with IBC 722— NDS

Chapter 16
2. Tests in Accordance with ASTM E119
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Credit: Urban One

Fire cuposed surfsce



TECHNICAL DETAILS | DESIGN PRINCIPLES

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

Credit: AWC’S NDS




TECHNICAL DETAILS | DESIGN PRINCIPLES

WOODWORKS INVENTORY OF FIRE TESTED MT ASSEMBLIES

Table 1: North American Fire Resistance Tests of Mass Timber Floor / Roof Assemblies &g WoodWorks®
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TECHNICAL DETAILS | DESIGN PRINCIPLES
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Mass Timber Fire Design Resource

» Code compliance options for
demonstrating FRR

« Updated as new tests are completed

* Free download at woodworks.org



MASS TIMBER ACOUSTICS DESIGN
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TECHNICAL DETAILS | DESIGN PRINCIPLES

BY ITSELF, NOT ADEQUATE FOR ACOUSTICS




TECHNICAL DETAILS | DESIGN PRINCIPLES

WoodWorks Inventory of Acoustically Tested MT Assemblies

Tahle 1: CLT Floor Assemblies with Concrete/Gypsum Topping, Ceiling Side Exposed £ WoodWorks'
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TECHNICAL DETAILS | DESIGN PRINCIPLES
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Acoustics and Mass Timber:
Room-to-Room Noise Control
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