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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-AlA 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.



Due to their high strength, dimensional stability and positive environmental performance, mass timber building
products are quickly becoming materials of choice for sustainably-minded designers. This presentation will provide
a detailed look at the variety of mass timber products available, including glue-laminated timber (glulam), cross
laminated timber (CLT), nail laminated timber (NLT), heavy timber decking, and other engineered and composite
systems. Applications for the use of these products under modern building codes will be discussed, and examples
of their use in U.S. projects reviewed. Mass timber’s ability to act as both structure and exposed finish will also be
highlighted, as will its performance as part of an assembly, considering design objectives related to structural
performance, fire resistance, acoustics, and energy efficiency. Other topics will include detailing and construction
best practices, lessons learned from completed projects and trends for the increased use of mass timber products
in the future.
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1. ldentify mass timber products available in North America and consider how they can be used under current

building codes and standards.
Review completed mass timber projects that demonstrate a range of applications and system configurations.
Discuss benefits of using mass timber products, including structural versatility, prefabrication, lighter carbon

footprint, and reduced labor costs.
4. Highlight possibilities for the expanded use and application of mass timber in larger and taller buildings.
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Sustainable Forestry Carbon Cycle

ATMOSPHERE
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Carbon sequestered and
stored (CO,e) 760 metric tons

Avoided greenhouse gases
(CO,e) 320 metric tons

Total potential carbon benefit
(CO,e) 1,080 metric tons

Carbon savings from the choice of wood in this one
building are equivalent to:

1,615 passenger vehi
road for a year

Enough energy to operate a
home for 803 years




LCA of Materials: Carbon Emissions

USEPA USEPA
(2006) (2006)
Process Emissions
Process Emissions Including Carbon
(kg CO,e/ kg of Storage within Material
Material product) (kg CO,e/ kg of product)
Framing lumber 0.12% (1.68 )
Concrete 0.12 oz
Concrete block 0.14 0.14
Brick 0.32 0.32
Medium density fiberboard (MDF) 0.32 (-1.47 )
Recycled steel (avg recy content) 0.81 -
Glass (not including primary mfg.) 0.57 0.57
Cement (Portland, masonry) 0.97 0.97
Recycled aluminum (100% recycled
content) 1.13 1.13
Vinyl -- 1.00
Steel (virgin) 2.55 2.55
Aluminum (virgin) 16.60 16.60

Carbon content of 49% assumed for wood. (measured values range from about 47-52%)
Source: 2006 US EPA Database
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Thermal resistance of typical softwood at various thicknesses and 12% moisture content

R-value (h-ft.?:°F-Btu*) 1.25 5.00 7.50 10.00

RSI (m%*K-W™) 0.22 0.88 1.30 1.80

AThasanRva ved apx axinatdy 1.25pa inchdf thickness.
Sour ce: LSATHandbook
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Richmond Olympic Oval, Richmond, BC, Canada
Design Team: Cannon Design Architecture, Fast + Epp,
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Vasstinba proohcts
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Ferpendicular Layer —-\ Farallel Layer

Strength Axis of CLT
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[BS] CROSS-LAMINATED TIMBER. A prefabricated
engineered wood product consisting of not less than three
layers of solid-sawn lumber or structural composite lumber
where the adjacent layers are cross oriented and bonded with
structural adhesive to form a solid wood element.

2303.1.4 Structural glued cross-laminated timber. Cross-
laminated timbers shall be manufactured and identified in
accordance with ANSI/JAPA PRG 320.




How to use CLT — Single Span Floor

CrossLam Floor Panel Load Table

MAX. SPAN (ft) FLOOR LIVE LOAD (lbs unfactored)
PANEL | SIZE ns.sm?um ﬂFi?EEI MECHJ:HICAL Ass:sﬁr?ﬂm u;;:nv
TYPE | (in) CLASSROOM| ROOM STORAGE
SLT3 | 3.90 11.45 11.45 10.56 9.78 8.69
" SLT5 | 6.65 16.14 16.14 16.14 13.85
28 | su7 | o4 20.34 20.34 20.34 18.77
T s 1207 24.18 24.18 24.18 2356

SAMPLE SPAN TABLES — CONTACT PANEL MANUFACTURER FOR ACTUAL SPANS

CrossLam Floor Panel Load Table with 2" Concrete Topping

Source: Structurlam CLT guide

MAX. SPAN (ft) FLOOR LIVE LOAD (lbs, unfactored)
F,'If*v':'é'- [SI'“I]E nesm?u'nm. DFi:}CEJ' HECH?HICAL Ass;ﬁﬂm Llﬂllﬂsgl'{f
CLASSROOM ROOM STORAGE
. SLT3 | 3.90 10.99 10.60 9.81 9.19 827
a SLTS | 6.65 16.14 16.14 15.52 14,60 13.22
2 SLT7 | 9.41 20.34 20.34 20.34 19.75 17.98
& StT9 | 12.17 24.18 24.18 24.18 24.18 2260
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AL WIDH-AMVEDBULDNITIONS

(Onstructiontypes

Typelll
Exterior wal | snon-coroust il e (may be

Interior d ementsany a | oned by cooe, INLLONGVASSTIVER

TypeV
Al bul dngd erentsareany a | oned by code, INLLDONGVASSTIVER

Types il and Var esundivided t o A(jor at ect ed) and B(unjr ot ect ed)

Type IV(Heavy Tinber)
Exteior wal | snon-coroust il e (may be 1)

Interior d eventsoud ify as Heavy Tinber (min. sizes, no concedl ed spaces)




(Onstructiontypes

ONEAFDIAES o2

TypelV@nstructionrequrestha interiar d evats

lbewit hout conceal ed speces:

»  (Onoedl edspacesind udedr gyped cal ings, atics,
chases, aha's

«  (@nced edspacer estrictiondoesnat apdytoany ’L AL
'T\

a her constructiontype If usingnaesstinbe

d ement sinnontypelVeonst r uct ion, conced &0

Speces arepar mttedbut nay ber equiredtobe

Srinkl ereo Exanpl ecf concesl ed space
o Ibc6024.6pa nitslhour fireresistancer aec creztedby o appedcailing

constructionfor partitions




HT Outside of Type IV Construction

* In Type lll & V Construction Requiring Fire Resistance Rating:

e IBC 722.1 permits calculation of fire resistance for exposed wood
members and wood decking performed in accordance with NDS
Chapter 16.

e Common applications
are exposed timber
floors and roofs in A,
VA construction

 Reduced (non-charred)
section is used for
structural calculations

* Protection of
connections required
per IBC 722.6.3.3

Federal Center South — Building 1202, Seattle, WA
Photo Credit: Benjamin Benschneider



(Onstructiontypes

Ioc 601 &303

IVASSE inber rodf s (decks &secondary menbar' s) can
beusadwher ether equir edfireresistancera ingis
1hour or | essinany constructiontypeexce 1a
Ry IBCTad eddlfoanatec &St ion 6081

TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (hours)

TYPE | TYPE Il TYPE 1l TYPE IV TYPEV
BUILDING ELEMENT A B Ad B A¢ B HT A¢ B i
Roof construction and secondary 1,0
; ) bc bc = bc b.c
members (see Section 202) 2 1 1 0 1 . = 1 0

c.Inall acoupendies, heavy tinber shel | beal | onedwiherea-har or lessfire MRS, oo
resistancer aingisrequir ed -




Portland International Jetport, Portland, Maine

Architect : Gensler
Structural Engineer: Oest Associates
Timber Engineer: DeStefano & Chamberlain

Photos courtesy DeStafano & Chamberlain, Inc.



Case Study: Portland International Jetport

/

Portland International Jetport
* Location: Portland, ME . —o S e
. LEED Gold ] & i gt b o c e Lk
« Completed 2012 PR T ie!

Design Team: Gensler, Oest Associates
Photo Credit: DeStafano & Chamberlain, Inc, Robert Benson Photography




Alonad ebul dngsize

Miti SoyBsiness @cumancy (B
Basadon IB22012 Tdd e508w d | onad eincr eases

Saiest 6 6 6
Haght (ft) & & &b
SayAex(ftd 1125« &5 108k

Totd BildngAesd(ftd) 337K 265 %k

L fssumes NFAL3 s inkl er sthraughaut (IBC504.2)
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COMPARATIVE STRENGTH LOSS OF WOOD VERSUS STEEL

100

90

25% loss @
30 minutes

509% loss
1020°F

90% loss @
30 minutes
1380°F

| I I
10 20 30

TIME (MINUTES)
Resuilts from test sponsored by National Forest Products
Association at the Southwest Research Institute

Surce Atg
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Mationsl Detbgn Spacification® for Waad Conttruction

2015 EDITION
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161 General 150
182 Design Procedures for Expend
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163 Woad Connections

Tabda 1RE]  EPeresvs Clesr Rates snad Char Lagis
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Tabie 182 Adjwstment Fretars far Fire Brkgn 191

116

TECHNICAL REPORT NO. 10
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Masstinba cesion

Acoustics
Hard Surfoce Finished 1-1/2" (38 mm) min. approved
Foor Goads Maoon® Underdayment
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Tamedia Headquarters, Zurich Switzerland

Design Team: Shigeru Ban & IttenBrechbuhl, Creation Holz GmbH
Source: Survey of International Tall Wood Buildings, 2014
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Tamedia Headquarters, Zurich Switzerland

Design Team: Shigeru Ban & IttenBrechbuhl, Creation Holz GmbH
Source: Survey of International Tall Wood Buildings, 2014
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Churches

Yo o,

St. Martha Catholic Church - Porter, TX
Design Team : Turner Duran Architects, Pinnacle
Structural Engineers e 45,000 sf

Photo Credit: G. Lyon Photography, Inc. e  Glulam trusses & Columns’ T&G decking



Aquatic Centers

West Vancouver Aquatic Centre
Design Team: Hughes Condon Marler
Architects, Fast and Epp Engineers
Photo Credit: Nic Leboux, Gary Otte,
Martin Tessler
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Aspen Art Museum, Aspen, CO, USA
Design Team: Shigeru Ban Architects, Turner
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TALL Wood Int heRil dingGxe

A enddf 2015, ICapr oved cregtionof adhoc committeetoexd aretall
wood bull dings andpatential rd a ed codepr ovisions

Adhoc coomtteehas hd dsevera in-par sonneatings since 'y, 2016,
frequent conferencecalls

(y ectiveis submssion of codechangesfor the2018 Goup AG/d e(IBJ In
Januar'y, 2018— changesfor ZOZLIH:
N
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TALL Wood Int hebil dingGxe

Testing &r esear chaidingad hoc ef fort sin devd oprent of code
changeproposal sfor prescrlpxlvecodedla/vanc&sd ta | wood

-‘ o " p—
I\/B&Tnber FireTestlngat AlFLab— Sring/ summer 2017



TALL Wood Int hebil dingGxe

Framenork prgect testing

»> This charred sample was from a Douglas Fir
column that was fire tested to meet a two-hour
rating according to ASTM E 119, as required by
the Oregon Structural Special Code. The original
dimensions of the column are indicated by the
dotted outline,

4’ - T Edipmarl e @S
HreTesting Beamt 0 @l um Sasmic Testing

Beamto @
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Questions?

This concludes The American
Institute of Architects Continuing
Education Systems Course Marc Rivard

Marc.rivard@woodworks.org




