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Overview

ÅMass Timber

ÁClassifications

ÁUses

ÅCross Laminated Timber (CLT) Manufacturing Overview

ÁSupply chain

ÁFeedstock/Lam -stock

ÁProcess

ÅNext Steps

ÁSpecies mix

ÁFire concerns

ÁResin development

ÁDurability improvements

smartlam.com
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Using wood in buildings

ÅSize

Å 2xõs

Å EWP used too

ÅApplication

Å Residential and 

light commercial

ÅSize

ÅEWP

ÅLVL, Parallam , Glulam

ÅTimbers

ÅCLT, NLT, DLT, MPP

ÅApplication

ÅMid to high -rise, commercial

Light Frame Construction Mass Timber

https://dgtassociates.com/

understandconstruction.com

sbcmag.info

weyerhaeuser.com/

Transition to 

Panel 

Assemblies



CLT Supply Chain 

*North American Mass Timber: State of the Industry 2020. Beck Group

Where things change compared to wood and wood composites

More Design-

Build 

Construction



© Structurecraft

Mass Timber Panels

ÅNot just CLT

ÁNail Laminated Timber 

(NLT)

ÁDowel Laminated Timber 

(DLT)

ÁGlue Laminated Timber 

(GLT)

ÁMass Ply Panel (MPP)

ÅVeneer based

treesource.org

woodbusiness.ca Mercermasstimber.com



Not Just Structural - CLT Mats

ÅSoil/ground sensitive areas

ÅTraditionally NLT, but more CLT

ÅEnergy, logging, oilé

ÅCLT Mat Producers

ÅSterling®, Texas CLT®

ÅLimited ðSmartlam ®, Structurlam ®

qmat.com

enviromat.ca



Cross Laminated Timber ðThe Origins

ÅOriginal Patent 1923 (WA)

ÅCement and ĭó thick slats

ÅEurope

ÅEarly adoption ð1990õs

ÅUS/NA

Å2010õs

Albina Yard (OR) -2016
ÅFirst building in US made from 

domestically-produced CLT.

leverarchitecture.com



Current NA 

CLT 

Manufacturers

ÅEurope is leader

Å2/3 of Global CLT 

volume

ÅBuilding Panel 

Classification

ÅArchitectural -grade

ÅWood exposed, 

aesthetics

ÅIndustrial -grade

ÅWood generally 

covered

International Mass Timber Report 2023. FBN



The numbersé..
ÅCosts

ÁUnknowns

Å Estimating

ÅPlanning and Procurement

Å Insurance

ÁTrained workforce

ÁMaterial Perceptions

ÅFire, strength, etc..

ÅCost Savings?

ÁLighter

Å Smaller cranes, 

design

ÁFaster

ÁAesthetics

ÁC footprint

constructionmanagermagazine.com

archdaily.com

Manufacturing costs

*International Mass Timber Report 2023. FBN



CLT usage

ÅFuture outlook

*North American Mass Timber: State of the Industry 2020. Beck Group
International Mass Timber Report 2023. FBN



Race to the topé.

ÅHigh rise structures get the publicity

ÅNot much volume

TREET APARTMENT BLOCK 

IN BERGEN, NORWAY

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

Tall Wood Residence, Vancouver, CA

theb1m.com/video/top-5-the-world-s-tallest-timber-buildings

dezeen.com

Mjøstårnetin Brumunddal, 
Norway



ébut midrise

ÅMuch more volume and % utilized

ÁMore mid rise structure

ÁMore applications

ÁMore $$

fpinnovations.ca
aecom.comSweet spot for Mass Timber:  3-18 stories*

*North American Mass Timber: State of the Industry 2020. Beck Group



CLT Basics

Å90 deg orientation

ÅFlexible laminate stock width and 

thickness

ÅSupply ðaround 1% of total NA 

dimensional lumber in US in 2019*

ÅLaminates n=3 -??

ÁOdd n

ÅPressed into panels

vertuelab.org/fileadmin/media/Mass_Timber/

*North American Mass Timber: State of the Industry 2020. Beck Group



CLT Process
ÅLam Stock

ÁCut and conditioned (MC)

ÁGraded

ÁEnd finger -jointed

ÁPlaned to tight tolerance

ÅCLT fabrication

ÁOriented

ÁResin application

ÁLayered to specified thickness

ÁPressed

ÅResin cured

ÁTrimmed, cut, milled, and sanded



Need for Finger Jointing

ÅCLT Panel length

ÁUp to 60+õ

ÁNeed continuous length

ÁAllows use of shorts, offcuts

Kallesoe Machinery



Research Areas for CLT

ÅMaterial

ÁSpecies

ÅHardwoods, supply chain, mixed

ÁResins

ÁDurability

ÅBio

ÅFire

ÅIn-service

ÁPerformance

ÅSeismic, durability

ÁDesign

ÅHybrid, fasteners

woodworkingnetwork.com/video/earthquake-

hit-10-story-mass-timber-structure-summer

Sheling Pi, Colorado School of Mines

10-Story CLT Shake 

Test
ÅUCSD ïsummer 23



Feedstock sources

ÅNorth America

ÁAll softwoods

Å SPF, DF/L, SYP

ÅOptions nowé

ÅPP, GF, WH, other 

ALCSé

ÅLower properties

ÅDefects

ÅProcessing and 

performance issues

International Mass Timber Report 2023. FBN



Standards Limitations ðWood Species

ÅLimitations - PRG 320

ÅSpecies

ÅRecognized by ALSC or CLSAB

ÅMinimum SG 0.35

ÅGrades

Å᷆ E -1.2Mpsi ðNo. 2 +

ÅṶ No. 3 +

ÅMC ð12% ± 3%

ÅDimensions

Å᷆Width > 1.75x t

Å5/8ó < t < 2ó 

ÅTolerances

Å± 0.008 ò across width

Å± 0.012 ò along length



Species Mix ??

ÅYou can make CLT from any 

species, buté

ÁSupply chain, economics

ÁNot a large volume

Å 1-2 % of dimensional stock

ÅNeed for custom thickness

ÁNot just 2xõs

Å Beholden to stud market

ÅMix for aesthetics

Á High grade surfaces

*International Mass Timber Report 2023. FBN

americanhardwood.org/en/latest/blog/cross-laminated-collaboration



CLT Resins

ÅStructural performance

ÅANSI 405

ÅThermoset -based

ÅCross -linked, non -reversible

ÅCold set

ÅNo heat or uv to cure

ÅCure times can be long

ÅNeeds

ÅAesthetics

ÅClear glue line or noté

ÅFire

ÅCommon Adhesives

ÅMelamine urea formaldehyde 

(MUF)

Å2 component, clear line, good fire

ÅPara resorcinol formaldehyde 

(PRF)

Å2 component, dark purple line, great 

for fire

ÅPolyurethane (PU)

Å1 component, clear line, better fire 

now



Fire and Resiné

ÅResin requirements

ÁANSI 405

ÁForm char layer

Å Adhesive to act like wood

ÁNot delam under heat

Å ASTM E119

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


