INTERNATIONAL ISO
STANDARD 18100

First edition
2017-03

Timber structures — Finger-jointed
timber — Manufacturing and
production requirements

Structures en bois — Bois assemblé par entures multiples|—
Exigences de fabrication et de‘production

Reference number
1SO 18100:2017(E)

©1S0 2017



https://standardsiso.com/api/?name=9a2e4e9dc8b44179fe8e70706929280a

ISO 18100:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=9a2e4e9dc8b44179fe8e70706929280a

ISO 18100:2017(E)

Contents Page

FOT@WONM ... oottt iv
00T 00 X0 ) ot o (0) o VOSSOSO \ 14

1 S0P ... 1

Symbols............

Ul & W N

Conformance
5.1 Quality SYSteMS FEQUITEIMEIITS . ...oooccoeerievriireeieeseessierssseessiesssssessesessesessssseseeeesespm e everef e 3
5.2 Manufacturing SpecifiCations ... o 3

6 REQUIT@IMIENES ........oooocoiiie e I e
6.1 Structural strength ...
6.1.1 Timber components
6.1.2  Grading methods......conn
6.1.3  Finger-jointed timber
6.2 AANESIVE. ..o s
6.3 Finger joint glue bond INteGIrity ... N
6.4  Utility
6.5 Product identification

7 VeTIfICATION ...
7.1 Structural SErENGER ... B e
/2% 95 S O 1V F: 1355 (o= (o )'s 0000 OO OSSOSO

7.1.2  Compliance testing..
7.2 Adhesive
7.3 Finger-joint glue bond INtegrity ...

7.3.1  Verification at qualification...................

7.3.2  Verification fot gompliance testing
7.4 Utility reqUIrements ...a....coosiersinnins
7.5 Product identification reqUir€mMents ...

Anne¢x A (normative) Compliance (factory production control) testing — Strength
verification of finger-jointed tIMDBer ... s 7

Annex B (normative) Verification of the strength of finger-jointed timber by double-
bending PrOOFIOAAING ...t 9

Annex C (normative) Verification of the minimum strength of finger-jointed timber by
EeNSIONPTOOF LIOAMIIIG ...t 14

Annex D (normative) Verification of finger joint bond quality by assessment of wood
FIDTE FATIUTE .......oooooooeeeeee oo 16

Annex E (normative) Verification of finger joint bond quality by cyclic delamination.......................... 20

Annex F (normative) Verification of finger joint strength properties using the analytical method22

Annex G (normative) Product identifiCation. ... 24
Annex H (informative) Basis Of faACTOT K.t 25
BIDLEOZTAPIY . ...t 26

© 1S0 2017 - All rights reserved iii


https://standardsiso.com/api/?name=9a2e4e9dc8b44179fe8e70706929280a

ISO 18100

:2017(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
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h endorsement.
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ent was prepared by ISO/TC 165, Timber strictures.
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drawn to the possibility that some of the elements of this document may'bé the subjéct of
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© ISO 2017 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
https://standardsiso.com/api/?name=9a2e4e9dc8b44179fe8e70706929280a

ISO 18100:2017(E)

Introduction

Finger-jointed timber is viewed as an alternative and substitute for sawn timber. Finger-jointed timber
makes use of timber of various lengths and enables localized defects, particularly knots, to be docked
out of otherwise high-quality sawn timber.

Qualification (initial type testing) and compliance (factory production control) testing are specified
to assess if the components and manufacturing procedures used (finger joint profile, end pressure and
other production variables) are appropriate for the characteristic values being claimed. A representative
sample of the potential production is evaluated for tension and bending strength and finger joints are
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INTERNATIONAL STANDARD ISO 18100:2017(E)

Timber structures — Finger-jointed timber —
Manufacturing and production requirements

1 Scope

This document specifies the product and performance requirements for finger-jointed structural
timbprmmade fronrsaw timber etenents:

The document does not cover products made using impressed (die-formed) jointsCor'fihger-jointed
laminations for glued laminated timber, which is covered in ISO 12578.

2 Normative references

The following documents are referred to in the text in such a way thatsome or all of their content
consfitutes requirements of this document. For dated references, énly the edition cited |applies. For
unddted references, the latest edition of the referenced document (in¢luding any amendmepts) applies.

[SO 9709, Structural timber — Visual strength grading — Basic¢ principles

[SO 10983, Timber — Finger joints — Minimum productionxequirements and testing methods
ISO 12122-2, Timber structures — Determination of ch@racteristic values — Part 2: Sawn timper
ISO 13910, Timber structures — Strength graded tinber — Test methods for structural propéyties
ISO 13912, Structural timber — Machine streagth grading — Basic principles

[SO 40152-1, Timber structures — Bond performance of structural adhesives — Basic requirenents

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO gnd IEC maintain terminological databases for use in standardization at the following dddresses:

— IEC Electropedia available at http://www.electropedia.org/

— ISO Onlinébrowsing platform: available at http://www.iso.org/obp

3.1

fingerjoint
s c 11 loioos 1 £ oainail 1 [N ] : 1 :

end, Hrttornrea oy machimg a o etror stittrat; tapc1 CO; Sy mmetriear THIgeTrS1ir the-ends of timber

pieces that are then bonded together

3.2
finger-jointed timber
timber that contains two or more component pieces end-joined by finger joints (3.1)

Note 1 to entry: All pieces are of a single species or recognized species group, have the same nominal cross-
section and the finger joints are formed using a common adhesive and production method.

3.3
production batch
finger-jointed timber (3.2) made during a continuous run on one production line

© IS0 2017 - All rights reserved 1
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strength grade
population of timber having a set of structural properties and utility requirements

Note 1 to entry: Strength grade is defined in accordance with principles detailed with ISO 9709 (visual grading)

or ISO 13912
3.5

(machine grading).

service class
service conditions to which finger-jointed timber (3.2) is subjected

Note 1 to ent

ry: Service classes are defined in ISO 20152-1.

3.6

qualificatign

initial type|testing

testing of finger joints (3.1) or finger-jointed timber (3.2) that is used to establish the statistical vari
that describf the finger joint strength applicable to strength grade (3.4) and the parameters approp
to the bond guality of the service class (3.5)

3.7

compliance

factory production control testing

process of demonstrating that finger-jointed timber (3.2) has strengthwalues and bond quality d
specified stfength grade (3.4) and service class (3.5)

3.8

standard length

length used|in testing to determine characteristic values

Note 1 to ent

Note 2 to ent

Note 3 to ent]
determined d

Fy: Standard lengths are defined in ISO 13910:
Fy: Characteristic values are defined in 1SO 12122-2

y: Finger-jointed timber can be used.ds a substitute for sawn timber and therefore has its prop
ver the same test lengths.

hbles
riate

f the

brties

4 Symbols

d depth of finger-jointed timber in millimetres

b width ofdinger-jointed timber in millimetres

frem characteristic strength in bending of a strength grade in megapascals
frt characteristic strength in tension of a strength grade in megapascals

fkmyverif = Kffk,m characteristic finger joint strength in bending of a single finger joint required for

verification in megapascals

frtverif = kfifk,e  characteristic finger joint strength in tension of a single finger joint required for

ke
L
M

verification in megapascals

factor that allows for the effect of multiple finger joints in a standard length

standard test length for tension or bending as defined in ISO 13910 in millimetres

number of finger joints that occur in a standard length

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=9a2e4e9dc8b44179fe8e70706929280a

ISO 18100:2017(E)

NOTE Factor kg makes allowance for the negative impact of multiple finger joints on characteristic strengths
and is used with the analytical method of assigning characteristic strengths. With the empirical method, the
allowance is unnecessary.

5 Conformance

5.1 Quality systems requirements

Products conforming to this document shall be manufactured to a formalized manufacturing
specification covering all relevant process variables under a quality system that includes

— 1|n plant process control and internal auditing procedures, and

— Juditing of plant process control and end-product quality.

5.2 | Manufacturing specifications

The manufacturing specifications shall set the limits on all variables that affect or correlae with final
prod'[:ct quality properties, including

a)
b) glue bond quality,

aterials,

c) manufacturing process, and
d) gecondary processes and treatment, when applieable.

NOTH The above list is not necessarily exhaustive,

6 Requirements
6.1 | Structural strength

6.1.1 Timber components

All timber components_between finger joints shall have strength and stiffness charactgristics of a
declgred strength grade. Where preservative or flame retardant treatment is used, the properties shall
be d¢termined after ¢ompletion of the treatment.

6.1.1 Grading methods

All timbér'grading methods shall comply with the requirements of either ISO 9709 in the case of visual
gradjdgor ISO 13912 in the case of machine grading.

6.1.3 Finger-jointed timber

Bending and tension strengths are defined by reference to standard lengths defined in ISO 13910. Over
these test lengths, finger-jointed timber shall have characteristic structural strengths in both bending
and tension not less than the bending or tension strengths of the declared strength grade. The bending
and tension strengths of the finger-jointed timber shall be determined during qualification and verified
for each production batch except, if tension tests are omitted, then, in stress terms, the tension strength
shall be deemed equal to 0,55 times the declared bending strength (fx¢= 0,55 fi m).

NOTE1  For verification of performance requirements in 6.1, refer to 7.1.

© IS0 2017 - All rights reserved 3
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NOTE 2  Increasing the number of finger joints in these standard test lengths potentially lowers the overall
tension strength. This is most obvious in tension tests where there is an increased tendency to fail at the weakest
finger joint; see Annexes F and H for details.

6.2 Adhesive

The adhesive shall comply with the Service Class 2 or 3 requirements of ISO 20152-1. For product
intended for use under full weather exposure, the adhesive shall meet the requirements for Service
Class 3 conditions.

NOTE For verification of performance requirements in 6.2, refer to 7.2.

6.3 Finger joint glue bond integrity

When deterjmined in accordance with either Annex D or Annex E, the glue bond quality~shall exhibit
characteristics appropriate to the Service Class claimed by a manufacturer. Alternatiyely, a natiopnally
accepted tegt method may be used.

NOTE 1  Fqr verification of performance requirements in 6.3, refer to 7.3.

NOTE2  Amnex D involves wood fibre failure assessment and Annex E involves\cyclic delamination tepting.
Cyclic delami’tation testing is unsuitable for testing of finger joint of length less’than 12 mm.

6.4 Utility

Finger-jointpd structural timber produced to a declared strength grade shall meet the utility
requirements that correspond to those listed for the relevantstrength grade.

NOTE Far verification of performance requirements in-6; refer to 7.4.

6.5 Productidentification

Finger-jointpd structural timber shall be identified with sufficient information to facilitate its cofrect
use and to allow for traceability from end user to manufacturer.

NOTE Far verification of performance requirements in 6.5, refer to 7.5.

7 Verifigation

7.1 Strugtural strength

7.1.1 Qualification

Compliance with'the declared strength grade shall be assessed by either analytical or empirical mefhod.

7.1.1.1 Analytical method

Single joint specimens shall be sampled and tested in accordance with ISO 10983 in both bending
and tension (if necessary, see 6.1.3) and the test data evaluated in accordance with ISO 12122-2 to
determine the characteristic finger joint strengths. In addition, the finger joint strengths shall meet the
requirements of Annex F.

ISO 10983 requires at least 30 test specimens for both bending and tension (if necessary) strength tests.

Qualification is required to establish that all the requirements of this document have been met for each
strength grade that is to be produced by the manufacturer. Qualification target test loads are required
to take into account multiple joint effects; see Annex F for magnitude of the effects.

4 © IS0 2017 - All rights reserved
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7.1.1.2 Empirical method

A representative sample shall be drawn from production, then tested and evaluated in accordance with
ISO 12122-2. The qualification specimens shall have a representative number of joints as anticipated
in typical length put on the market. The characteristic values for bending and tension strengths shall
equal or exceed the declared strength grade values.

If the number of joints between pieces and batches are likely to vary, it is recommended that the
qualification specimens contain the maximum number of joints that is expected to occur in typical
length put on the market. This provides assurance that the qualification testing adequately assesses
the representativeness of the components selected.

[SO 12122-2 requires testing in accordance with ISO 13910 which means that specinten
at thle same standardized lengths used to define the characteristic strengths of sawn 1
ent specifies the requirements for finger-jointed timber that can be used in plaee of {

S are tested
imber. This
awn timber

so that testing to the standardized lengths provides the characteristic tension and bending strengths

on the same basis. Other structural properties are ensured by grading the-timber comy
natignal grading standard.

7.1. Compliance testing

7.1.2.1 Analytical method

onents to a

a) Finger joints shall be sampled in accordance with Annex:A and tested in accordance with ISO 10983.
inger-jointed timber components shall be graded asdéscribed in 6.1, sampled in accordance with
nnex A, tested in accordance with ISO 10983 in, €gither bending or tension and shall ¢omply with
he criteria of Annex A.

b) here finger-jointed timber is proof loaded\i#d reverse bending or in tension as defined in Annex B

r Catalevel of 0,5 fxm or 0,5 fit, respectively, or non-destructively assessed by othe
ccepted destructive methods of finger joint testing, reduced sampling rates shall appl
in Annex A.

7.1.2.2 Empirical method

Finger-jointed timber shall be verified by one of the following methods applicable to stan
fingdr-jointed timber.

r nationally
 as detailed

dard length

a) Finger-jointed timbet shall be sampled in accordance with Annex A, tested in accofdance with
SO 13910 in either bending or tension and shall comply with the criteria of Annex A.
b) here finger=jointed timber is proof loaded in reverse bending or in tension as defined in Annex B

r C ata\level of 0,5 fixm or 0,5 fk ¢+, respectively, or non-destructively assessed by othe
ccepted destructive methods of finger joint testing, reduced sampling rates shall appl
inAnnex A.

r nationally
y as detailed

Monitoring the average number of joints per piece may be used to assess if the sample tested at
qualification (i.e. number of joints) continues to be applicable. The information may also be used to initiate
qualification testing involving a greater number of joints per piece by reference to the analytical method.

7.2 Adhesive

Documentary evidence shall be available to verify compliance with the provisions of ISO 20152-1.

© IS0 2017 - All rights reserved
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7.3 Finger-joint glue bond integrity

7.3.1 Verification at qualification

7.3.1.1 Sampling

Five specimens of the same type used for strength testing shall be taken.

7.3.1.2 Testing

Finger jointssha

Annex E for

7.3.1.3 Ag

In the case
otherwise i
adhesive an

shall be met].

7.3.2 Ver

7.3.2.1 Sa

The sample
a)

b) one spe

one spe

7.3.2.2 Tq

Finger joint
Annex E for

7.3.2.3 Ag

The criteria

7.4 Utilit

The utility 1|
be deemed {

cyclic delamination.
ceptance criteria

f assessment of wood fibre failure, the levels given in Table D.1 may be used as a guidg
[ shall be necessary to establish wood failure levels appropriate for“the wood sp¢

re or

bline;
bcies,

d Service Class conditions. In the case of cyclic delamination, the criteria given in Anpex E

fication for compliance testing

mpling
shall be
rimen at the commencement of each adhesive-batch, and

rimen per machine per day (24 h period)with at least five specimens per week.

sting

5 shall be tested in accordanege 'with either Annex D for assessment of wood fibre failulre or

cyclic delamination.

ceptance criteria

specified in 7.3.1.3shall apply.

y requirements

equirements of this document including dimension, wane, machine skip and distortion
0 comply with this document if they meet those of the declared strength grade.

shall

7.5 Product identification requirements

The product shall be deemed to comply with this document if it is identified as described in Annex G.

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=9a2e4e9dc8b44179fe8e70706929280a

ISO 18100:2017(E)

Annex A
(normative)

Compliance (factory production control) testing — Strength

verification of finger-jointed timber

A1l

This
prod
meth
decl3
pres

General

annex sets out the procedures by which finger joint and finger-jointed timiber sti
uction batch are verified. It applies to both analytical and empirical methods.)With th
od, the finger joint strengths determined at qualification and used as a basis for a str
ration are based on testing only a single finger joint within a standard test length. To 4
ence of multiple joints, an upwards adjustment is made to the target Strengths for veri

NOTH

standard length.

A.2 | Verification criteria

A.2.1 Sampling rate

The minimum sampling rate required depends on:the minimum cross-sectional dimension

engths of a
e analytical
ength grade
nllow for the
ication.

The factor kg has the effect of increasing the target values to allow*for more than one finger joint in a

b.

A.2.1.1 Dimension b <50 mm

a) One specimen per hour during a skift’(8 h) with no fewer than five specimens collected during any
roduction shift of less than 5 h.

b) hen all finger-jointed tiniber production is subjected to a proof load of at least 0[5 times the
ssigned characteristic/sgrength (0,5 fkm or 0,5 fk:) or non-destructively assess¢d by other
ationally accepted methods, the frequency may be reduced to one specimen per 4 h during a shift
8 h) with no fewerdhan two specimens collected during any production shift of less than 8 h.

A.2.1.2 Dimension’b >50 mm

a) One specimen per 2 h during a shift (8 h) with no fewer than two specimens collected during any
roduction shift of less than 5 h.

b) hen all structural glued timber production is subjected to a proof load of at leaft 0,5 times

fewer than one specimen collected during any production shift of less than 8 h.

A.2.2 Verification criteria

) ,m ) L
nationally accepted methods, the frequency may be reduced to one specimen per 8 h s

ed by other
hift with no

All pieces tested shall equal or exceed the minimum joint strength for the property tested except for the

following.

a) When a batch test value falls below the fifth percentile value for the property tested, but not below
0,9 of the fifth percentile value, the test values of at least 27 of the next 28 pieces shall equal or

exceed the fifth percentile target value.

© IS0 2017 - All rights reserved
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b) Other acceptance criteria shall be permitted, provided it can demonstrate that the procedures
provide an equivalent or better degree of control and ability to detect non-complying product.

c) Failure to meet the above criteria shall indicate an “out-of-control” condition, requiring corrective
action and requalification.

8 © IS0 2017 - All rights reserved
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Annex B
(normative)

Verification of the strength of finger-jointed timber by double-

bending proof loading

B.1
This
proo
fingd
or of
requ

B.2

Test

B.3

B.3.

The
spec

B.3.]

The
any (

The
brea
thes

The

applied loadtolerances.

Whe

General

annex sets out a method based on subjecting both edges to tension stress using dou
[ testing for verification of the minimum strength of finger-jointed timbercontaining
r joints. Finger-jointed timber that survives the proof stress without failure;excessive
her signs of damage shall be deemed to satisfy the minimum finger~jointed timh
rements of this document.

Specimens

specimens shall be representative of all finger-jointed timber for which verification sta]

Testing

| General

specimens shall be subjected to a doublesbending proof test in a machine where the 4§
men to survive without failure or other-damage is determined.

2 Equipment

broof loading machine shall'be capable of maintaining an applied load with a tolerang
alibration setting.

proof loading machine’shall be fitted with a break sensor that detects failure. Actiy
k sensor shall unload the timber and initiate the procedure to classify that piece as rq
trength grade:

proof loadinig machine shall be checked for calibration at a frequency required to

h calibrating under static loads, care shall be taken to ensure that machine friction actj

ble-bending

fully-cured
Heformation
er strength

us is sought.

bility of the

e of +5 % of

ation of the
jected from

confirm the

in the most

cons

prvative direction during calibration. During calibration, normal operating pressure s

hall be used.

The proofload level and the break sensor shall be set in accordance with Table B.1.

The recommended pinch roller pressure for normal operations is zero; this leads to the most consistent
value of proof load.

To ensure that friction acts in a conservative direction when using the calibration bar, first apply a suitable
load to the bar then push the bar centre lock towards the unloaded configuration and release slowly.

© ISO

2017 - All rights reserved


https://standardsiso.com/api/?name=9a2e4e9dc8b44179fe8e70706929280a

ISO 18100:

2017(E)

Table B.1 — Proofload setting

Load type Proofload Break sensor limit
2 2
Three-point bending p_ 2bd A=t
3L m,PL 4‘Ed m,PL
2 2 2
Four-point bending p= &f oL A= uf oL
3a °™ 8Ed m
where

Eis the desigy
L is the test s

P is the proof

a is the shear ppan, in millimetres;
b timber dimgnsion as defined in Figure B1, in millimetres
d timber dimgnsion as defined in Figure B1, in millimetres

fm,PL is the applied proof stress, in megapascals;

characteristic modulus of elasticity (MOE), in megapascals;
an, in millimetres;

oad, in newtons;

A is the defledtion to position the break sensor, in millimetres.

NOTE Tlhe depth direction is the dimension in the direction of the progfilead.

B.3.3 Preparation

Finger-jointed timber shall be tested as single piece.

B.3.4 Profcedure

The timber $hall be loaded by the proof grading machine in either three-point or four-point bending, as

shown in Figure B.1, in reverse bending at a load that induces a stress (fm,pL) given by Formula (B.]):

Snpr =05 f ke m (B.1)
where

fm,p  1s the proof stress infbending, in megapascals.
NOTE The level of proofloading represents approximately 1 in 104 pieces for log-normal distributiond with

a coefficient

f variation of0,25.

B.3.5 Testresults

A pass or fa

] telst result shall be determined for each specimen subjected to the proof double-bending

test. The test result for each specimen shall be determined as follows.

a) Pass: where the piece survives the proof double-bending test without failure or other damage.

b) Fail: where the piece does not survive the proof double-bending test without failure or other damage.

10
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B.4 Acceptance criteria

The strength of finger-jointed timber shall be considered verified where all pieces failing below the
proofload are discarded or reworked.

© IS0 2017 - All rights reserved 11
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Key

1 pinchroller A deflection to position the break sensor
2 break sensor a Direction of travel.

a shear span b Edgewise proof loading.

P proofload in newtons ¢ Flatwise proofloading.

L testspan

ll‘igure B.1 — Schematic illustration of loading systems for double-bending proof

loading

© IS0 2017 - All rights reserved
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Annex C
(normative)

Verification of the minimum strength of finger-jointed timber by

tension proofloading

C.1 Gene€

This annex
jointed timh

Verification
at alevel thd

deformation]
strength reg

C.2 Spec

Test specim

C.3 Testing

C.3.1 Gen

The specimg
the specime

C.3.2 Equ

Any machin
load to the e
controls and

The proof Iq
of any calib
failure. Acti

sets out a method based on tension proof testing for verification of the strength of fi

juirements of this document.

IImens

ens shall be representative of the finger-jointed timber for which verification status is so

ral

er containing fully-cured finger joints.

or other signs of damage shall be deemed to satisfy the minimum finger-jointed ti

eral

ens shall be subjected to a proof(tension testing in a tension test machine and the abil
n to survive without failure or-other damage determined.

ipment
nd joints shall be-accéptable. The loading device shall have the capacity and all the nece;

gauges to permit’proof loading of all widths and thicknesses for the intended product

ading machine shall be capable of maintaining an applied load with a tolerance of
Fation setting. The proof loading machine shall be fitted with a reject switch that de

to classify tllnat piece as rejected from the stress grade.

vationrof the reject switch shall immediately unload the timber and initiate the procd

hger-

of the minimum strength of finger-jointed timber is undertaken by proefloading in tefision
it is high enough to detect and reject low strength joints but low enough to avoid dam§
pieces that pass the test. Finger-jointed timber that survives the proof stress without failure, exce

ging
ssive
mber

ught.

ty of

e or device that cap-grip the specimen without damage and apply a predetermined tepsion

sary
ion.

1 %
tects
dure

The proofloading machine shall be checked for calibration at a frequency required to confirm the above

tolerances.

The proofload level shall be set in accordance with Formula (C.1):
P= bdft’PL

where
P is the proof load, in newtons;

fepL s

14

the proof stress in tension, in megapascals.

€.1)
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C.3.3 Preparation
Finger-jointed timber shall be tested as single piece.

C.3.4 Procedure

All finger joints of finger-jointed timber shall be proof loaded in tension at a load that induces a stress

(ft.pL) given by Formula (C.2):

ft,PL =0,5fk,t (C.2)

NOTH The level of proof loading represents approximately 1 in 104 pieces for log-normal distrjbutions with
a coefficient of variation of 0,25.

C.3.5 Testresults

A pass or fail test result shall be determined for each specimen subjected to.the proof tensjon test. The
test result for each specimen shall be determined follows.

a) Pass: where the piece survives the tension test without failure or, other damage.

b) Fail: where the piece does not survive the proof tension test Without failure or other dgmage.

C.4 | Acceptance criteria

The $trength of finger joints shall be considered verified where all pieces failing below thie proof load
are discarded or reworked.
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:2017(E)

Annex D
(normative)

Verification of finger joint bond quality by assessment of wood

fibre failure

D.1 Gene€

This annex
pressure so
joint sample

For qualific

finger-jointg

D.2 Spec

Test specim

The test sp4
L/h greater

D.3 Testing

D.3.1 Gen

The specimg
at or near th

D.3.2 Equ

D.3.2.1 Fofr pre-treatment’/A'— Vacuum pressure soak

An autoclav
of 500 + 30
be equipped
(gauge pres

ral

sets out a method for measuring the effects of an accelerated exposure test (vac
hk, boil or steam, referred to as pre-treatment A, B or C, respectively) on the-bonds of f
s from structural finger-jointed timbers.

htion and on-going verification, all pre-treatments are considered-to be equivalent
d structural timber need only be subjected to a single pre-treatment:

IImens

ens shall be drawn from production.

cimen shall be prepared from a full cross-section-piece of length with a span-depth
than 12. The sample shall contain a joint in the egntre of the length.

eral

ins shall be subjected to pre-treatment A, B or C, as described below, then broken in bef]
e finger joint on a testing machine and the wood failure percentages assessed.

ipment

e or similar pressure vessel designed to safely withstand a vacuum of 65 kPa and a prej
kPa shallberequired for impregnating the specimens with water. The pressure vessel
| with<a-vacuum pump or similar device capable of drawing a vacuum of at least 6]
sure) it the vessel and a pump or similar device for obtaining pressure of at least 50(

lum-
nger

and

ratio

1ding

sure
shall
kPa
kPa

(gauge pres

Sure).

D.3.2.2 Fo

r pre-treatment B — 72 h boil

a) A water bath fitted with a constant level device capable of maintaining 100 °C and of sufficient size
to accommodate test pieces described in D.2.

b) Racks or other means of keeping all test pieces separated and completely immersed in water.

D.3.2.3 Fo

r pre-treatment C — 6 h steam

a) An adequately drained autoclave or similar vessel of sufficient size to accommodate test pieces
described in D.2, designed to withstand safely a pressure of at least 220 kPa above atmospheric

pressur

16

e and capable of controlling pressure within 7 kPa of the prescribed pressure.
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b) Racks or other means of keeping all test pieces separated and completely immersed in steam. They

D.3.

shall not contaminate the water or be corroded by it.

2.4 For evaluation

A minimum 150 W lamp or 15 W fluorescent tube.

D.3.

D.3.

For t

piec
entr

D.3.

Spec

a)

b)

For N
pene|

D.3.

3 Preparation

3.1 General

he treatment of all test pieces, the water or steam shall have free access to all surfacés
. All test pieces shall be free of any edge coating or sealing that is likely to prevent o
 of water or steam into the edges.

€
3

b
[y

.2 For pre-treatment A — Vacuum pressure soak

Place the finger joints in an autoclave. Immerse them in water between 10 °C and 27 °
down so that the test specimens are completely submerged.

DPraw a vacuum of at least 65 kPa (500 mm Hg) and hold for 1,5 h, then release the

q

igher density species, longer pressure and vacuum, cycles may be required to achiev
tration.

p
J

.3 For pre-treatment B — 72 h boil

Submperge the test pieces in water at 100 <C for 72 h +1 h =0 min.

NOT

are sf

D.3.

Stea
+15,

At th

H The 72 h submersion in boilinig water can be the aggregate of shorter periods, provided t

ored in water between periods,of boiling.

p
g
J

4 For pre-treatmentC— 6 h steam

m the test pieces in@n-adequately drained vessel at 200 + 7 kPa above atmospheric pre
-0 min.

e conclusion{efthe vacuum pressure, boil or steam treatment, immerse the test piece

mens shall have all excess beads of glue removed prior to being conditioned as followy.

dpply a pressure of 500 + 30 kPa for 1,5 h. Repeat this vacuum-pressure cycle once mot

of every test
ir hinder the

C and weigh
vacuum and
e.

b acceptable

he test pieces

ssure for 6 h

5 in water at
be kept wet

m pressure,

nornpal room temperature until they are cooled to room temperature. The test pieces must

until|they aretested.

Testitlg should be completed within 24 h of the removal of the test pieces from the vacuu
boilingswater or steam

D.3.4 Procedure

The procedure shall be as follows.

a) The specimens shall be ruptured in bending by any convenient method.

b) The two surfaces of the finger joint shall be placed side by side and the joint assessed as a single

‘)

unit. The specimen shall be placed under a light source and the wood fibre assessed by orientating

the fingers in a horizontal plane and rotating the specimen through a 90° arc so that

each side of

each finger can be observed clearly under lighting. The specimens shall then be inverted and the

joint and fingers viewed in the alternate orientation.

The fractured surfaces from each side of the joint shall be examined for percentage wood

© IS0 2017 - All rights reserved
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d) Wood fibre assessment shall exclude the following:
1) areas at the tips of the fingers and at the base of the grooves (see Figure D.1);
2) loose surface fibres;

3) areas of the joint affected by knots, resin pockets and other naturally occurring characteristics.
If the area affected by these characteristics exceeds 30 % of the cross-section, the specimen
shall be replaced.

It may be necessary to dry the test specimens overnight to facilitate the examination of the wood
failure.

A hand-held|lens or microscope may be required to identify loose surface fibres.

The failing Ipad from the bending test described in D.4 may provide useful information on bond strgngth
and could b¢ recorded.

—_

T
| /
(
/ c’/
\ N
/ /
‘> \
Key
1  exclude from assessment
Figure D.1 — Area to exclude from bond assessment
D.3.5 Testresults
The average percentage wood\failure shall be calculated using Formula (D.1):
WF,, =) (WF,)/ N (D.1)

where

WF,,  fsthe average wood failure of all surfaces or fingers, in percentage,

WF; isthe wood fibre failure of a surface or finger, in percentage;

N is the number of surfaces or fingers examined.
D.4 Acceptance criteria

To verify the finger joint integrity, it is recommended that the minimum wood failure percentages shall
not be less than those specified in Table D.1.
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Table D.1 — Minimum wood fibre failure levels for finger joints

Timber density Average percentage of the last | Minimum percentage of the most
kg/m3 five joints tested recent joint tested
Less than or equal to 650 60 40
Greater than 650 40 30

NOTE

The values provided are indicative of the minimum performance level required. Some jurisdictions

may adopt different criteria that local experience has shown are required to provide satisfactory performance
suited to local species, service conditions and experience.

D.5 | Recording
The following shall be recorded.

a) The pre-treatment (i.e. A, B or C) applied to the test material as described.in B.3.

b) The measured or nominal density used to establish the acceptance criteria in D.4.

c) The percentage wood failure of each individual joint.

d) The average percentage wood failure for all fingers.

© IS0 2017 - All rights reserved
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Annex E
(normative)

Verification of finger joint bond quality by cyclic delamination

E.1 General

This annex d
soak and raj

E.2 Spec

Test specim

Each test sp
containing t
yielding twd

E.3 Testing

E.3.1 Gen

The specim
period in an|

E.3.2 Equ

An autoclav
shall be re

with a vacu
apump or s

A drying ov|
humidity to

ets out a method for measuring the effects of accelerated cyclic exposure (vacuum-pres
bid drying) on the bonds of finger joint samples from structural finger-jointed titnbers

IImens

bns shall be drawn from production.

ecimen shall be prepared from a full cross-section piece of length approximately 15(
he joint in the centre of the length. The specimen shall be cross-eut to expose the bond
test specimens approximately 75 mm long.

eral

bns are subjected to a vacuum-pressure -soak cycle in an autoclave followed by a dj
oven. The bond lines are evaluated forsdelamination on the sawn (end) faces of the sam

ipment
e or similar pressure vesse] designed to safely withstand a minimum of 500 kPa pre;

m pump or similar device capable of drawing a vacuum of at least 85 kPa in the vesse
milar device for obtdining pressure of at least 500 kPa (gauge pressure).

en capable of mdintaining a temperature of approximately 70 °C and conditions of rel
dry the specimen to within 15 % of its original weight within 10 h to 15 h shall be reqy

NOTE A

rate of approkimately"150 m/min past the end grain surfaces of the test specimens has shown to be suffici
meet this requirement.

oven withythe capacity to maintain a relative humidity of 8 % to 10 % and to circulate the a

sure

mm
lines

ying
ples.

sure

ired for impregnating the,specimens with water. The pressure vessel shall be equipped

| and

ative
ired.

rata
ent to

ot

E.3.3 Prepa

1T dlivil

Specimens shall have all excess beads of glue removed. The sample blocks shall be dried rapidly (10 h
to 15 h) if the optimum test on the bond line is to be achieved. The delamination percentage shall be

determined

NOTE
moisture gra

E.3.4 Pro

immediately after removal from the oven.

dient in the piece lessens due to the core drying and the surface picking up moisture.

cedure

The procedure shall be as follows.

a) The weight of each test specimen shall be measured to the nearest gram and recorded.

20

If the delamination percentage is not determined immediately, areas of poor bond may close up as the
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b) The test specimens shall be placed in the autoclave or pressure vessel and weighted down.
Stickering, wire screens or other means shall be used to separate the test specimens so that all end
grain surfaces are freely exposed to water.

c) Sufficient water shall be admitted at a temperature of 18 °C to 29 °C so that the test specimens are
completely submerged.

d) A vacuum of 68 kPa to 85 kPa shall be drawn and held for 30 min then released.

e) A pressure of (500 = 30) kPa shall be applied for a period of 2 h.

f) The test specimens shall be dried using air at a temperature of (70 + 2) °C. The air circulation and

umber of specimens in the oven at any time shall be selected such that the specimens|are dried to
ithin 12 % to 15 % of their original weight in 10 h to 15 h.

g) During drying, the specimens shall be placed at least 50 mm apart, with the expdsed bjond lines on
he end grain surfaces parallel to the direction of the airflow. The actual time in the drying oven
hall be controlled by the change in weight of the test specimens.

h) hen the weight has returned to within 12 % to 15 % of the original test specimen eight prior
o the beginning of the test, the specimens shall be removed from'the oven and the delpmination is

mediately measured and recorded.

i) The delamination shall be measured along the bond lines.and is reported as a perceptage of the
gum of bond line lengths on both sections of a single end joint that has been sawn in tw¢ parts prior
flo testing.

E.3.5 Testresults

For Hatch tests, if the delamination observed aftef/one cycle exceeds 5 %, a second cycle of the procedure

detalled in E.3.4 shall be performed on the sanie specimen.

Test ppecimens shall be drawn from produetion and shall be prepared from a full cross-secftion piece of

length with a span-depth ratio L/h > 22with a joint in the centre of the length.

E.4 | Acceptance criteria

The finger joint integrity shall be verified where

a) 4fter a single cycle,the delamination shall not exceed 5 % for softwoods or 8 % for harflwoods, or

b) if asecond cycle'is required, the delamination observed and recorded at the end of the $econd cycle
ghall not exe€ed 10 %.

E.5 | Recording

The following shall be recorded:

a) the weights before and after the conditioning;

b) the temperature of the oven, relative humidity and time to final delamination reading.
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21


https://standardsiso.com/api/?name=9a2e4e9dc8b44179fe8e70706929280a

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Symbols
	5 Conformance
	5.1 Quality systems requirements
	5.2 Manufacturing specifications
	6 Requirements
	6.1 Structural strength
	6.1.1 Timber components
	6.1.2 Grading methods
	6.1.3 Finger-jointed timber
	6.2 Adhesive
	6.3 Finger joint glue bond integrity
	6.4 Utility
	6.5 Product identification
	7 Verification
	7.1 Structural strength
	7.1.1 Qualification
	7.1.2 Compliance testing
	7.2 Adhesive
	7.3 Finger-joint glue bond integrity
	7.3.1 Verification at qualification
	7.3.2 Verification for compliance testing
	7.4 Utility requirements
	7.5 Product identification requirements
	Annex A (normative)  Compliance (factory production control) testing — Strength verification of finger-jointed timber
	Annex B (normative)  Verification of the strength of finger-jointed timber by double-bending proof loading
	Annex C (normative)  Verification of the minimum strength of finger-jointed timber by tension proof loading
	Annex D (normative)  Verification of finger joint bond quality by assessment of wood fibre failure
	Annex E (normative)  Verification of finger joint bond quality by cyclic delamination
	Annex F (normative)  Verification of finger joint strength properties using the analytical method
	Annex G (normative)  Product identification
	Annex H (informative)  Basis of factor kfj
	Bibliography

