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Overview
AMass Timber

A Classifications
A Uses

ACross Laminated Timber (CLT) Manufacturing Overview
A Supply chain
A Feedstock/Lam -stock
A Process

ANext Steps
A Species mix
A Fire concerns
A Resin development
A Durability improvements

smartlam.com



Using wood in buildings

Light Frame Construction Mass Timber

A size Asize
A 2x6s AEWP
A EWP used too A LvL, Parallam , Glulam
A Application A Timbers il
A Residential and ACLT, NLT, DLT, MPP
light commercial AAppIication

A mid to high -rise, commercial



CLT Supply Chain

Where things change compared to wood and wood composites
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Mass Timber Panels

ANot just CLT

A Nail Laminated Timber
(NLT)

A Dowel Laminated Timber
(DLT)

A Glue Laminated Timber
(GLT)

A Mass Ply Panel (MPP)
A Veneer based

woodbusiness.ca Mercermasstimber.com




Not Just Structural - CLT Mats

ASoiI/ground sensitive areas
ATraditionally NLT, but more CLT ACLT Mat Producers

AEner gy, | ogging, oi IﬂéSterIing@,TexasCLT@
A Limited & Smartlam ®, Structurlam ®




Cross Laminated Timber d The Origins

ﬁOriginaI Patent 1923 (WA) AEurope
Acement and 76 thick slats AEarIyadoption 019900 s
o AUSINA
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Albina Yard (OR) -2016

A First building in US made from |
domestically-produced CLT.
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Current NA
CLT
Manufacturers

AEurope IS leader

A 2/3 of Global CLT
volume

ABuiIding Panel
Classification
AArchitecturaI -grade

COMPARYT

LOCATION

Awood exposed,
aesthetics

Alndustrial -grade

Awood generally
covered
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The number s é

ACosts
A Unknowns ACost Savings?
A Estimating ="
A Planning and Procurement A Lighter
A Insurance A imgller cranes,
A Trained workforce , esign
A Faster

A Material Perceptions

: A Aesthetics
A Fire, strength, etc..

A C footprint

Manufacturing costs

3%
. ﬂ
2% AN

V 64%

= Raw Material = Adhesive «Labor = Supplies

Energy =Overhead «Maintenance
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PROJECT AREA
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CLT usage

mCLT
LT
mOLT
W Heavy Timber Decking

m Post & Beam

AFuture outlook

Data for North America
Mass Timber Buildings Constructed Per Year
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Race to the tope

AHigh rise structures get the publicity
ww ANot much volume

Tall Wood Residence, Vancouver, CA

AT EE*'EAPARTMENT*BLO(IK
IN BERGEN, NORWAYY, 18

wsp.com/en-US/insights/tall-timber-how-high-can-clt-go




ebut mi dr i1 s e

AMuch more volume and % utilized
A More mid rise structure
A More applications
A More $$

Sweet spot for Mass Timber: 3-18 stories*
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CLT Basics

A90 deg orientation

AFlexible laminate stock width and
thickness

A Supply & around 1% of total NA
dimensional lumber in US in 2019*

AlLaminates n=3 -??
AQOddn

APressed into panels

Cross Laminated Glued Laminated Y
Timber (CLT) Timber (Glulam)

vertuelab.org/fileadmin/media/Mass_Timber/
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-3 »CLI Process
AlLam Stock —

A Cut and conditioned (MC)
A Graded

A End finger -jointed

A Planed to tight tolerance

ACLT fabrication
A Oriented
A Resin application
A Layered to specified thickness
A Pressed
A Resin cured
A Trimmed, cut, milled, and sanded




Need for Finger Jointing

-
ACLT Panel length "
AUp to 60+0
- A Need continuous length
A Allows use of shorts, offcuts
=




Research Areas for CLT
AMaterial

A Species 10-Story CLT Shake
A Hardwoods, supply chain, mixed Test
A Resins A UcsDi sumer 23

A Durability
A Bio
A Fire

Aln-service
A Performance
A Seismic, durability
A Design
A Hybrid, fasteners

Sheling Pi, Colorado School of Mines

woodwo'rkingnetwork.com/video/earthquake—
hit-10-story-mass-timber-structure-summer




Feedstock sources
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Standards Limitations d Wood Species

ALimitations - PRG 320 O
A Species i R s
A Recognized by ALSC or CLSAB Standard for Performance-Rated

Cross-Laminated Timber

A Minimum SG 0.35
A Grades
A~ E-1.2Mpsi 8 No. 2 +
AU No.3+
AMC & 12% + 3%
A Dimensions
A~ Width>1.75x t
A5/ 86 < t < 26
A Tolerances
A+0. 008 0o across width
A+0.012 o along |l ength




Species Mix ??

AYou can make CLT from any
species, but é
A Supply chain, economics

A Not a large volume
A 1-2 % of dimensional stock

A Need for custom thickness
ANot just 2x0s
A Beholden to stud market

A Mix for aesthetics
A High grade surfaces

*International Mass Timber Report 2023. FBN



CLT ResIns

Astructural performance
AANSI 405

AThermoset -based
ACross—Iinked, non -reversible

ACoId set

ANo heat or uv to cure
Acure times can be long

A\Ieeds

AAesthetics

Acl ear glue | ine or

AFire

not é

ACommon Adhesives

AMelamine urea formaldehyde
(MUF)

A2 component, clear line, good fire

Apara resorcinol formaldehyde
(PRF)

A2 component, dark purple line, great
for fire

APonurethane (PU)

A1 component, clear line, better fire
now



Fire and Resi ne

AResin requirements
A ANSI 405
A Form char layer
A Adhesive to act like wood
A Not delam under heat
A ASTM E119

awc.org/wp-content/uploads/2022/02/TMT-CLTDelaminationTest-1811.pdf



