EESTI STANDARD ) EVS-EN 16351:2015

PUITKONSTRUKTSIOONID. RISTKIHTLIIMPUIT.
NOUDED

Timber structures - Cross laminated timber -
Requirements

EESTI STANDARDIKESKUSEW&

ESTONIAN CENTRE FOR STANDARDISATION




EVS-EN 16351:2015

EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN 16351:2015 sisaldab | This Estonian standard EVS-EN 16351:2015
Euroopa standardi EN 16351:2015 ingliskeelset | consists of the English text of the European
teksti. standard EN 16351:2015.

Standard on joustunud sellekohase teate|This standard has been endorsed with a
avaldamisega EVS Teatajas. notification published in the official bulletin of the
Estonian Centre for Standardisation.

Euroopa standardimisorganisatsioonid on teinud | Date of Availability of the European standard is
Euroopa standardi rahvuslikele liikmetele | 14.10.2015.
kattesaadavaks 14.10.2015.

Standard on kattesaadav Eesti | The standard is available from the Estonian Centre
Standardikeskusest. for Standardisation.

Tagasisidet standardi sisu kohta on vdimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside
vormi v4i saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 79.060.10

Standardite reprodutseerimise ja levitamise digus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse slisteemi voi edastamine tikskodik millises
vormis voi millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud.

Kui Teil on kiisimusi standardite autorikaitse kohta, votke palun tihendust Eesti Standardikeskusega:
Aru 10, 10317 Tallinn, Eesti; koduleht www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without a written permission from the Estonian Centre for Standardisation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation:
Aru 10, 10317 Tallinn, Estonia; homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee




EUROPEAN STANDARD EN 16351
NORME EUROPEENNE
EUROPAISCHE NORM October 2015

ICS 79.060.10

English Version

Timber structures - Cross laminated timber -
Requirements

Structures en bois - Bois lamellé croisé - Exigences Holzbauwerke - Brettsperrholz - Anforderungen

This European Standard was approved by CEN on 29 August 2015.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2015 CEN  All rights of exploitation in any form and by any means reserved Ref.No. EN 16351:2015 E
worldwide for CEN national Members.



EVS-EN 16351:2015

Contents Page
D110 QT0) 0 XE U0 000 ) o 6
000000 L1 0 7
1 Y 5 8
2 L0 3 00 B T Q=) () (=) 1L X, 9
3 Terms and defiNItions ... —————————————————————— 10
4 R 015 0] £ 14
4.1 11T 2 075 1100 14
4.2 L0 10Tl 3 0 15
5 Components and product characteristics, testing and assessment methods.........cccocecinieunns 16
51 Components CharacteriStiCs........mmmmmm———————————————————— 16
5.1.1 Timber to be used in |aMINALIONS ....cccceecviiinsrnnss s ————————— 16
LT I 1 ) 11 0B U ) 16
LS T T 1011 0Tl = 17
5.1.4 Wood-based panel Jayers ... s sssssssses 17
LS IS 4 =l (T, 17
5.1.6 Adhesives for the production of cross laminated timber .......o———— 18
5.2 Characteristics of cross laminated timber ... ———————— 20
LS00 R - 1 1) ¢ ) 20
LS00 CT:T0) 1 <oy Cor- 1 b U 20
5.2.3 Strength and stiffness properties of cross laminated timber .......——— 24
5.2.4 Strength and stiffness properties of cross laminated timber with large finger joints........ 25
5.2.5 BoONding StreNglh..... s e 26
5.2.6 ReSISTANCE L0 file ... e 27
LI A L= Lot 10 (T 00 i o 27
5.2.8 Dimensional stability ... ss——————————————— 29
5.2.9 Release of daNGErous SUDSTANCES ... s ssaes 29
5.2.10 DUTADIIIELY oovcuceresesisssnsssssssssssssssssssssssssssssssssssasssssssssssssssssssssssss s sssssssssssss s ssasssess st ss s ssssssssas s s s ssasassassssnssssanass 30
6 Assessment and Verification of Constancy of Performance (AVCP) ......coouummsmsmsssmssessssssssssssnss 31
6.1 =3 1T - 31
6.2 B 0074 8 L 1T o 4, 31
L0 T €= 1 ) Y . 31
6.2.2 Test samples, testing and compliance Criteria ... ———————— 32
LS TR =01 o <3 10 ) o . S, 36
6.2.4 Shared other Party reSults...... i ———————————— s ————— 36
6.2.5 Cascading determination of the product type results ........u——————— 37
6.3 Factory production cONtrol (FPC) ....ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssaes 38
L0 1 < 1 U i 38
6.3.2  REQUITEINEIIES c.ciuririessisnssssssnssssssssssssssssssasssssssssssssassssssssssssssssesssssssssssssess sssssseasssssssms s sesssssseamsss senssansnnnssnsssssass 39
6.3.3 Product specific reqUIremMents.......cuuiiimmsmsmsmmmssssssssss s s sssssssasssases 45
6.3.4 Initial inspection of factory and of FPC ... ssssssssssssses 45
6.3.5 Continuous SUrveillance of FPC .. s ssssssssaes 46
6.3.6 Procedure for MOAifiCations ... ——————————— 46
7 Marking and l1abelling........ s ———————— 46



EVS-EN 16351:2015

7.1 L0 1T i | 46
7.2 Cross laminated timMDBer ... ————————————— 47
Annex A (normative) Release of Formaldehyde.........commmmmmmmmmmmmsssssssasssssssssssssss 48
A1l L0 (1) i | 48
A2 {08 B 113 1 Cor= 1 o) o 48
A.2.1 Cross laminated tIMDer ... ——————————— 48
A.2.2 Cross laminated timber with large finger joints .......cc———————— 49
Annex B (normative) Additional test methods and requirements for adhesives ........cimsnsnsnininn 50
B.1 023 1 1) | . 50

B.2 Long-term sustained load test at cyclic climate conditions with specimens loaded
perpendicular to the glue line for moisture curing one-component polyurethane and

emulsion polymer isocyanate adhesives (glass house test) .......ccnninnnnn———. 50
B.2.1 General deSCriPion ....iisimssmsssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssasasss s s s snssssssanas 50
B.2.2 Production of the SPEeCIMENS ..o ssssssssssssssss 50
B.2.3 Test procedure and climate CONAitionsS.......cocoiinnmsnmn s ————— 51
B.2.4  REQUITEIMENTS. ..ciucirasinsmsssssssssssssssssssasssasassssssssssssssssssssssssssasassssssssssssssssssssssasasasassssnssssss s sssnsssssasassnssassnsnsssssnas 52
307708 T 1 6 ] 0 0 o 52
Annex C (normative) Delamination test of glue lines between layers ... 53
C1 50 0 (00 ) (T 53
C.2 L 0] 0T ) L 53
O T o (T 1] 1D i T T ) 53
L O/ D ) 7 117 L) U 53
O/ T % 1 U= 14 U 53
C.2.4 Metal wedge and RAMIMET ... ———————————————— 53
C3 Sampling and preparation of teSt PIECES.....cunnmm s ————————————— 53
C4 g 0T LD 54
O 0 T €7 1 U i 1 54
C.4.2 Measurement and evaluation of delamination ... ———————— 54
O T T T i o) 7 o (< 55
C.5 2] ) L 55
O T00  €) + U-) i 1 55
C.5.2 Total delaminNation ... s s e e e e R R R s e e e e e e e 55
C.5.3 Maximum delamiNation ... s 56
C.5.4 Wo00d failure Percentage.......mssmssmmssssssssssss s s ss 56
C.6 BT 1 ] ) o 56
Annex D (NOrmative) SHEAT LESTS ..ot sn s s s s e s 57
D.1 50 11 (00 ) (T 57
1D 2072 N 1) 7= 1 i 1 57
D.2.1 TeStiNG MACKINE ... e e e e e e R R RS s A s e e e e e e e 57
|0 27272 1 U 1 g U0 X0 ) 57
D.3 B 2 50 T o 58
LD 20 0 O €57 1 L) i 1 58
D.3.2 Test pieces for edge bonds in timber layers ... ————— 58
D.3.3 Test pieces for glue lines between layers ... 58
D.3.4 Test pieces for testing single glue lines within cross laminated timber .........c.cccovnnnsesenennnns 60
D.3.5 Sampling Of tEST PIECES ...ccvriiiiisismimnisisisisssmsssass s e e n R s 60
D.3.6 MarKing of tESt PI€CES ... e R 61
D 20 o (0 T L1 ) 61
LD 28T 2] 1 1 3 61
D.6 B 1] o o] 0 T o 62



EVS-EN 16351:2015

Annex E (normative) Tests with laminations with or without finger joints (including

(00150707 DB Lot cIul g L) o - )
E.1 SAMPLING ..o AR
D T O <3 =) o
D0 2 0 ) ol 4 oL L D o,
E.1.3 For factory production CONtrol........msssssssssssssssssssssssssssssssssssssasasasas
E.2 )
D I <5 1 1) - |
E.2.2 Additional requirements for type tesSting .........imnnmmns—————
E.2.3 Additional requirements for factory production control..........
E.3 Compliance criteria of finger joints in laminations.........—————
DS 200 TR L0 )l 74 0 L 1T o,
E.3.2 For factory production CONtrol........misimsssssssssssssssssssssssssssssssssssssasasasas
E.4 Report of tests with finger joints in |Jaminations ........c————
E.5 Tests with laminations without finger jJoINtS........ooiinnn s ———————
Annex F (normative) Determination of strength, stiffness and density properties of cross

laminated tIMDET ... —————————————————
F.1 0 00 Lo
F.2 023 1 1) -
| 0720 S Y )1 010 T
| 7 2 T 0114 ()
00 SO T )
F.2.4 Analysis Of teSt reSUlLS.......cuiiicn s sass
S Y I < o Y o 10 o
F.3 Characteristics determined by tests with loads perpendicular to the plane...............
0 00 T ) 1 Lo 1 T
F.3.2 (Rolling) shear strength and stiffness derived from bending tests..........ccouverrnrnrusennnns
F.3.3 (Rolling) shear strength and stiffness derived from shear test (alternative test

00 L1 11X |
F.3.4 Compression perpendicular to the plane..... o ————
F.3.5 Large finger joint - Bending test ... ssssssssss
F.4 Characteristics determined by tests with in-plane loads......ccconnirsnnnnnnnnssssssnans
2 0 T S ) 4 o )
F.4.2 Shear values within a layer - net cross SeCtion.......c.oummminmss——————"
F.4.3 Shear values for glue lines between layers - torsional shear .........cunn.
F.4.4 Shear stiffness for cross laminated timber in plane by bending test.........ccouernrininnnns
F.4.5 Large finger joint - BeNding teSt ... sssssssssssasass
Annex G (normative) Measurement of moiSture CONtENt.......c.covmnmnmsmsmsmsssesisrsssmssssssssssssssssssasens
G.1 0= 1T i |
G.2 Measurement of moisture content of boards during production.........n.

G.3 Mean moisture content of cross laminated timber made from timber laminations

Annex H (normative) Separation tests with finger joints in laminations produced with

contact-free application of adhesive........ s ——————————
Annex I (normative) Minimum production requirements........ommm——————
L1 PerSONNel ... ——————————————
1.2 Production and storage facilities ... ———-
0 N € 1 1) 1 .
1.2.2 Facilities for drying and storage of timber ... ———
1.2.3  Facilities for processing and storage of adhesives.........cuun—————
1.2.4 Facilities for production and CUTING.........ccoosmnmmmnminsmsss s
1.3 T8 LN 00 44 1) (L
1.4 Finger joints in laminations ........sss—————s



EVS-EN 16351:2015

4.1 Wane and edge dAMAGES .....c.ciiiimsmsmsmsmsisssssmsmssssssssssssssssssssssssssssssssasssss s s ssss s st sssmsasasas s s s sesssasasas 83
U /N 00 0 1= ol 07 1R et ] 4 U o o/ 84
1.4.3 Knots and local grain deviation........ s 84
1.4.4 Moisture content at bONAING ... ————————————————— 85
1.4.5 Bonding surface and application of the adhesSivVe ... ———— 85
1.4.6 Time between cutting and adhesive appliCation ... ——————— 86
B R o T 1 | o 86
I 3 O 01 1 o ) 86
L5 Bonding of laminations and 1ayers...... s ————————ns 87
80 O €7 1 U)o 1 87
I.5.2 Moisture content at bONAiNg ... —————————————— 87
I.5.3 Bonding surfaces and adhesive appliCation....... s ———————— 87
IR O 08 1= 1) 0] ) o 87
L5.5 Glue line thiCKINESS ..o s s sassss s sens 87
IR T 081 o {4 88
1.6 Cross laminated timber with large finger JOINLtS ... ————————— 88
1.6.1 Crosslaminated timber to be jointed........o—————————— 88
1.6.2 Moisture content at BONAING ..o —————————————————————— 88
| I T 30 P ol 100 o e 0] o (T o 88
1.6.4 Machining of the fiNGETsS........ s ———————————— 88
1.6.5 Adhesive, bonding surface and adhesive application ........cuu————— 88
L T 00 1= U1 0 0 89
L.6.7 Glue line thiCKNESS ... s s s ss s ssssasass 89
R 0011 4 89
Annex ZA (informative) Clauses of this European Standard addressing the requirements of

the EU Construction Products Regulation ... 90
133 10) 10 o301 0] 4/ 102



EVS-EN 16351:2015

European foreword

This document (EN 16351:2015) has been prepared by Technical Committee CEN/TC 124 “Timber
structures”, the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by April 2016, and conflicting national standards shall be
withdrawn at the latest by July 2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports basic work requirements of Regulation (EU)
No 305/2011.

For relationship with the EU Regulations, see informative Annex ZA, which is an integral part of this
document.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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Introduction

Figure 1 shows the relation of European Standards prepared by CEN/TC 124.
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EN 14080 EN 16351
Key
1  boards 6 glued laminated timber (glulam)
2 is a component for 7 glulam with large finger joints
3 structural finger jointed timber 8 block glued glulam
4  glued laminated products 9 cross laminated timber (X-Lam)
5  glued solid timber 10 cross laminated timber (X-Lam) with large finger joints

Figure 1 — Relation of European Standards prepared by CEN/TC 124
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1

Scope

This European Standard sets out provisions regarding the performance characteristics for straight and
curved structural cross laminated timber (X-Lam) both without and with large finger joints as a
material for the manufacture of structural elements to be used in buildings and bridges.

This European Standard applies to cross laminated timber:

to be used in service class 1 or 2 according to EN 1995-1-1;
made of coniferous species and poplar listed in 5.1.5 of this standard;
built up of at least three orthogonally bonded layers (at least two of them timber layers);

having, depending on the number of layers, adjacent layers which may be bonded parallel to the
grain;

made of timber layers which are made of strength graded timber according to EN 14081-1;

made of timber layers having thicknesses between 6 mm and 60 mm (including) taking into
account the layup requirements given in this European standard;

made of timber layers which may be edge bonded or which are not bonded and have spacing less
than 6 mm between adjacent laminations;

which may comprise wood based panel layers made of structural wood based panels specified in
this European standard, fulfilling the requirements for use in service class 2 or 3 according to
EN 1995-1-1, having no structural joints between the single panels and having thicknesses between
6 mm and 45 mm (including);

bonded with adhesives, fulfilling the requirements given in this European standard;

having overall thicknesses up to 500 mm;

which is not made from reused timber or wood based panels comprising reused timber.

This European Standard also applies to cross laminated timber with large finger joints:

made from cross laminated timber pieces having the same cross section and layup;

made from cross laminated timber pieces having cross sectional thicknesses from 51 mm up to
345 mm (inclusive) and minimum thicknesses of the outermost layers not less than 17 mm.

made from cross laminated timber pieces solely comprising timber layers;

made from plane cross laminated timber pieces jointed so that no regular change between the grain
directions of the layers occurs;

with finger joints having a finger length of at least 45 mm and fingers which are visible at the two
narrow sides of the components.

This European Standard applies to cross laminated timber treated against biological attack. Cross
laminated timber treated with fire retardants is not covered.

It also sets out minimum production requirements and procedures for Assessment and Verification of
Constancy of Performance.
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2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

EN 301:2013, Adhesives, phenolic and aminoplastic, for load-bearing timber structures — Classification
and performance requirements

EN 302-1, Adhesives for load-bearing timber structures — Test methods — Part 1: Determination of
longitudinal tensile shear strength

EN 302-2:2013, Adhesives for load-bearing timber structures — Test methods — Part 2: Determination of
resistance to delamination

EN 302-3:2013, Adhesives for load-bearing timber structures — Test methods — Part 3: Determination of
the effect of acid damage to wood fibres by temperature and humidity cycling on the transverse tensile
strength

EN 302-4, Adhesives for load-bearing timber structures — Test methods — Part 4: Determination of the
effects of wood shrinkage on the shear strength

EN 302-6, Adhesives for load-bearing timber structures — Test methods —- Part 6: Determination of the
minimum pressing time under referenced conditions

EN 338, Structural timber - Strength classes

EN 350-1, Durability of wood and wood-based products — Natural durability of solid wood — Part 1:
Guide to the principles of testing and classification of the natural durability of wood

EN 350-2, Durability of wood and wood-based products — Natural durability of solid wood — Part 2:
Guide to natural durability and treatability of selected wood species of importance in Europe

EN 408, Timber structures — Structural timber and glued laminated timber — Determination of some
physical and mechanical properties

EN 717-1, Wood-based panels — Determination of formaldehyde release — Part1: Formaldehyde
emission by the chamber method

EN 789:2004, Timber structures — Test methods — Determination of mechanical properties of wood
based panels

EN 1995-1-1, Eurocode 5: Design of timber structures — Part 1-1: General — Common rules and rules for
buildings

EN 13183-1, Moisture content of a piece of sawn timber — Part 1: Determination by oven dry method

EN 13183-2, Moisture content of a piece of sawn timber — Part 2: Estimation by electrical resistance
method

EN 13183-3, Moisture content of a piece of sawn timber — Part 3: Estimation by capacitance method

EN 13238, Reaction to fire tests for building products — Conditioning procedures and general rules for
selection of substrates
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EN 13501-1, Fire classification of construction products and building elements — Part 1: Classification
using data from reaction to fire tests

EN 13823, Reaction to fire tests for building products — Building products excluding floorings exposed to
the thermal attack by a single burning item

EN 13986, Wood-based panels for use in construction — Characteristics, evaluation of conformity and
marking

EN 14081-1:2005+A1:2011, Timber structures — Strength graded structural timber with rectangular
cross section — Part 1: General requirements

EN 14358, Timber structures — Calculation of characteristic 5-percentile values and acceptance criteria
for a sample

EN 14374, Timber structures — Structural laminated veneer lumber — Requirements
EN 15228:20009, Structural timber — Structural timber preservative treated against biological attack

EN 15416-3, Adhesives for load bearing timber structures other than phenolic and aminoplastic — Test
methods — Part 3: Creep deformation test at cyclic climate conditions with specimens loaded in bending
shear

EN 15416-5, Adhesives for load bearing timber structures other than phenolic and aminoplastic — Test
methods — Part 5: Determination of conventional pressing time

EN 15425:2008, Adhesives — One component polyurethane for load bearing timber structures —
Classification and performance requirements

3 Terms and definitions

For the purpose of this document, the following terms and definitions apply.

3.1
actual size
measured size of a cross laminated timber at a related measured/estimated moisture content

3.2
bonding strength
structural effectiveness of adhesives between timber pieces when subjected to stresses

3.3

corrected size

size of a cross laminated timber corrected by calculation from its actual size to its size at the reference
moisture content
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