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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 [[TEC) on all matters of electrotechnical standardiZzation.

International |Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3:

Draft International Standards adopted by the technical committees are circulated to the member bodies|for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting|a vote.

International |Standard ISO 10983 was prepared by Technical Committee ISO/TC 165, Timber structures.

Annexes A ahd B of this International Standard are for information only.
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Introduction

This International Standard is based on European Standard EN 385:1995, Finger-jointed structural timber —
Performance requirements and minimum production requirements, but has been modified for international use. In
particular, the requirements for external control of production by an external independent organization have been
omitted, as this is regarded as the responsibility of national regulatory bodies and not a matter for inclusion in an
International Standard. However, TC 165 is not prepared to recommend the use of finger joints in structural timber
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Timber structures — Solid timber finger-jointing — Production
requirements

1 Scope

This Inter
manufactu

Although
leaved sp

It does no
lamination|

2 Norm

The follow
this Intern
not apply.
possibility
the latest
currently \

EN 301,
performan

t cover impressed (die-formed) joints. In the case of glued laminated timber it applies only
5. Large finger joints in glued laminated timber are not covered by this International Standard

htive reference

htional Standard. For dated references, subsequent amendments to, or revisions of, this p

ce requirements.

re of cut, interlocking, bonded finger joints in structural timber members.

ost finger joints are produced in coniferous species, this International Standard also app
cies where information is available to enable them to be satisfactorily bonded.

ng normative document contains provisions which,sthfreugh reference in this text, constitute

However, parties to agreements based on this;International Standard are encouraged to in
of applying the most recent edition of the nofmative document indicated below. For undate

Adhesives for load bearing timber structures — Phenolic and amino-plastic — Class

hational Standard specifies requirements for bonded finger joints and minimum_requirements for the

es to broad-

to individual

provisions of
ublication do
vestigate the
H references,

edition of the normative document referted to applies. Members of ISO and IEC maintain registers of
alid International Standards.

ffication and

hds of timber

3 Termg and definitions
For the purposes of this Intérnational Standard, the following terms and definitions apply.
3.1
finger joint
self-locating end joint formed by machining a number of similar, tapered, symmetrical fingers in the e
members whieh‘are then bonded together
See Figuret:
[ [y
&
a
T

Figu

re 1 — Typical profile of finger joint showing finger length I, pitch p, tip width

b, and tip gap |,
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3.2
finger length

distance between the finger base and the tip of the finger, measured along the centreline of the finger

3.3
pitch

centre-to-centre distance between fingers

3.4

production batch
joints, all of which have the same profile, are manufactured from the same species of timber, have the same
nominal cross-section, are bonded with the same adhesive and are made during a continuous run on one

production lir

35
service class
service class
relative humi

NOTE In

3.6
service class
service class
relative humi

NOTE In

3.7
service class|
service class

3.8

tip gap
distance bety

3.9
tip width
distance bety

e

1
characterized by a moisture content of the material corresponding to a temperature of 2(
fity of the surrounding air exceeding 65 % only for a few weeks per year

bervice class 1, the average equilibrium moisture content in most timbers does not exceed 12 %.

2
characterized by a moisture content of the material corresponding to a temperature of 2(
dity of the surrounding air exceeding 85 % only for a few weeks per year

service class 2, the average equilibrium moisture content in mesttimbers does not exceed 20 %.

3
characterized by climatic conditions leading to ‘higher moisture contents than service class 2

veen finger tip and slot base in a bonded finger joint

veen finger faces, measured-at the tip of the finger

of cross-seetion, in millimetres
dth, in fillimetres

r4eint bending strength, in megapascals

4 Symbols
b width
by tip w
fn fingg
fn k

fm 15

finger-joint characteristic bending strength, in megapascals

5th percentile finger-joint bending strength of last 15 specimens tested, in megapascals

fmdck finger-joint bending strength declared by the manufacturer, in megapascals

fm,target target finger-joint bending strength to be met in compliance testing, in megapascals

ft
fik

fi15

finger-joint tension strength, in megapascals
finger-joint characteristic tension strength, in megapascals

5th percentile finger-joint tension strength of last 15 specimens tested, in megapascals

©1SO
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fiack  finger-joint tension strength declared by the manufacturer, in megapascals

fitarget target finger-joint tension strength to be met in compliance testing, in megapascals
h depth of cross-section, in millimetres

Kis statistical factor, see 7.1.4

I finger length, in millimetres

l¢ tip gap, in millimetres
m megan value

p pifch, in millimetres

s standard deviation

5 Requirements
5.1 Gengral

The cutting and the bonding operations of finger joints shall result in“yeliable and durable bonds of|the required
strength.

These general requirements shall be considered satisfied if botkrthe requirements in this clause and fthe minimum
production| requirements in clause 6 are fulfilled.

5.2 TimQer

5.2.1 Spdcies
Sufficient information on the timber species shall*be available to enable the timber to be satisfactorily bonded.
5.2.2 Growth and processing characteristics

The incidg¢nce of growth and processing characteristics such as knots, fissures, grain disturbancg, wane and
damage if] the timber shall not exceed the limits described in the work’s quality manual.

5.3 Adhesives

The adhegive shall enable joints of such strength and durability to be produced such that the integrity ¢f the bond is
maintained throughQut'the intended lifetime of the structure.

For structyresdin(service class 3, the adhesive used shall be of type | and shall meet the requirementg for this type
given in 301. For structures in service class 1 or 2, an adhesive of type Il in accordance with Ell 301 can be
used, provitedthe tTemperature of the ember 1T the Structure Termains betow 50~

NOTE 1 The adhesive should be chosen considering the climatic conditions in service, the timber species, the preservative
used (if any) and the production methods.

NOTE 2  Such strength and durability can be achieved by a polycondensation adhesive of the phenolic or aminoplastic type
as defined in EN 301.

5.4 Characteristic strength
5.4.1 General

The characteristic strength in bending or tension shall be determined by type testing in accordance with clause 8.
The method of compliance testing (bending or tension) shall be at the discretion of the manufacturer.
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Where bend testing is used for compliance testing, the characteristic bending strength of the finger joints, f

1999(E)

cteristic strength in bending
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m,k’ shall

be determined by type testing and statistical analysis as described in 8.5. The declared characteristic bending

strength shal

| meet the requirement:

fn.dek = fmk

A manufactu

5.4.3 Chara

Where tensid

rer may declare a characteristic bending strength lower than f.,, .

cteristic strength in tension

n testing is used for compliance testing, the characteristic tension strength of the finger joint

be determingd by type testing and statistical analysis as described in 8.5. The declared charaeteris

strength shal

fidek =

A manufactu

6 Manufa
6.1 Produc

The premisg

meet the requirement:

t,k

'er may declare a characteristic tension strength lower than f; ..

turing requirements

tion conditions

qg

s shall meet the requirements of air temperature~and relative humidity to ensure a

production evironment. Necessary machinery and equipment for-the production process shall be availab

6.2 Timber

The moisturd

content shall be measured either by the oven-drying method or by the use of a regularly|

moisture meter.

At assembly,|
adhesive ma|

6.3 Adhesi

The applicati

NOTE Th

the timber at the joint shall have a moisture content and temperature within the range speci
hufacturer.

ve application

bn method shall ensure that all finger surfaces in the assembled joint are covered with the ad

s requirement{may be assumed to be met if the adhesive is squeezed-out on all four surfaces of thg

the end pressyire is applied\

6.4 Assem

ply and\end pressure

5, T, shall
lic tension

atisfactory
e.

calibrated

fied by the

hesive.

joint when

6.4.1 Assenbly

Joints shall be bonded as soon as possible, and not later than 24 h, after cutting. Between cutting and assembly,
care shall be taken to keep the cut surfaces of the fingers clean. The members shall not be stored in conditions

likely to lead
The advice o
a) mixing;

b) use of fil
c) preheati
d) applicati

to distortion.

f the adhesive manufacturers shall be sought and observed with respect to the following:

lers;
ng of the timber (by high frequency, infrared or other methods);

on;
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e) open and closed assembly times;

f)  curing;

g) temperature of the air and the timber before and during curing.

6.4.2 End pressure

The application of end pressure shall be adequate to enable the jointed timber to be moved with reasonable care to
the curing stage prior to any subsequent machining. Initial curing of the adhesive shall be completed before further
processing, unless it is proved that the finger joints will have sufficient and reliable strength to allow this.

6.5 Pres
The advid
compatibil
7 Qualit]
7.1 Fact

7.1.1 Gel

To ensure

rvative and fire retardant treatment

e of the preservative and adhesive manufacturer shall be sought and followedhwith r
ty of any proposed treatment.

y control

Dry production control
eral

that the produced finger joints conform to this International Standard, the manufacturer s

and maintain documented internal factory production control.

The docu
instruction

If all finge
may be on

7.1.2 Sar

7.1.2.1 A
line.

7.1.22 A
evenly dis
production
7123 T

7.1.3 Cor

mented factory production control shall be efficiently implemented by means of pro
S.

joints are proof-loaded according to a harmonized technical specification, then the samplin
hitted.

npling of finger joints

representative sample of fingerjoints shall be drawn at random from each work shift and ea
I least three sample jaints shall be taken for testing from the production of each shift, as fa
tributed in time and_timber sizes over the shift. At least one specimen shall be draw
batch.

he specimens.shall contain a finger joint at mid-length.

npliance_testing of finger joints

7.1.31 W

here possible, the whole jointed cross-section shall be tested. However, test specimens not

pgard to the

hall establish

Cedures and

g and testing

th production

r as possible
h from each

covering the

full cross-

ection of the jointed tmber may be used provided that Two specimens, each covering at least one-third of

the cross-section, are tested. In bend tests, these specimens shall include the edges of the original cross-section
and these edges shall be on the tension side of the specimen in the bending test. Only the lower test result shall be
considered.

7.1.3.2 Compliance testing of finger joints shall be conducted at the same time after manufacture as used to

determine

the characteristic strength during type testing.

As far as is practicable, the moisture condition of the timber at the time of manufacture shall be maintained. The
surface finish of the specimens at test shall be the same as that of the jointed timber normally supplied by the
manufacturer.

NOTE After manufacture, adhesives continue to gain strength with time. Ideally, type and compliance testing should be

undertaken

following similar curing times.
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7.1.3.3 The test for compliance shall be made by load application which subjects the joint to either bending or
tension loading. Suitable procedures are given in annex A and annex B respectively.

7.1.3.4 For the finger joints tested, a test report containing the following information shall be registered and signed
by the person responsible for the testing:

of production;

of testing;

timber species;

a) date
b) date
c)

d) timbg
e) pres
f) type
o)) width
h) test |
i) beng
)] desg
7.1.4 Comp
7.1.4.1 Gen
The manufa
7.14.10r7.]
7.1.4.2 Ben
Where bend

following con

a) The ben
finger jo

fo=1
b) The 5thp

to or largq

br grade;

brvative treatment;

of resin and hardener;

and thickness of the timber;

pad at failure;

ing or tension strength;

ription of the failure mode (wood failure percentage).
iance requirements

bral

.4.2. The choice of test method is at the manhufacturer’s discretion.
| testing

testing has been chosen for campliance testing, the shift's production is acceptable if either
ditions is met:

ping strength f,,, of eaeh single joint tested, is equal to or larger than the target bending stre
Nt fi target :

htarget

prcentile bending strength fm,15 of the last 15 finger joints tested from the same production i
r than the target bending strength of the finger joints joint fy, arget :

&

fm,15 3

mtarget

turer shall test finger joints for compliance-using either bend- or tension-testing in accorgance with

one of the

ngth of the

he is equal

Using a

fm,15 =

where

m( iy

log-normal probability function f, ;5 may be calculated from

kis M(f,)

) is the mean value of the last 15 test results;

Kis is a statistical factor which depends on the coefficient of variation for the sample, see Table 1.
Factor k;5 may be calculated using kg = 0,99¢ 185V,
fm target 1S the target bending strength derived from 0,9 f,, | < fi, target =< fm -
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Table 1 — Factor k5

Coefficient of variation 0,10 0,15 0,20 0,25 0,30

Kyg 084 | 0,77 0,70 0,64 0,58

The coefficient of variation shall be based on the 15 test specimens and shall be taken as not less than 0,1.
7.1.4.3 Tension testing

Where tension testing has been chosen for compliance testing, the shift's production is acceptable if either one of
the followipg conditions is met:

a) The tension strength f; of each single joint tested, is larger than or equal to the target tension sf{rength of the
fingerjjoint fitarget :

Jfarget

b) The § percentile tension strength 1,15 Of the last 15 finger joints tested from the same prodiiction line, is
largerfthan or equal to the target tension strength of the finger-joints joint f; tyget :

ft,15 = ft,target

Using|a log-normal probability function f; ;5 may be calculated from
l15 = ks m(f;)
wherg
m(f}) s the mean value of the last 15 test resilts;
Kig is a statistical factor which depends on the coefficient of variation for the sample; see Tjable 1;
fitalget IS the target tension strengthderived from 0,9 f; o < f; targer < frk-
The coeffigient of variation shall be based on the 15 test specimens and shall be taken as not less than|0,1.
7.2 Orgdnization of factory preduction control
7.2.1 Regponsibility and authority

The respdnsibility, autherity and the interrelation of all personnel who manage, perform and verify work affecting
quality shall be defined; particularly for personnel who need the organizational freedom and authority to

a) initiatg¢ action-to prevent the occurrence of non-conformity of finger joints;

b) identity and record any quality problems with finger joints

7.2.2 Factory production control

At every factory unit, the manufacturer shall appoint a person who shall have appropriate authority, knowledge and
experience of the production of finger joints to be responsible for conducting and supervising factory production
control procedures and ensuring that the requirements given in this International Standard are implemented and
maintained.

7.2.3 Review
The production control system adopted to satisfy the requirements of this International Standard shall be reviewed

at appropriate intervals by the manufacturer's management to ensure its continuing suitability and effectiveness.
Records of such reviews shall be maintained.
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entation of the quality control system
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7.3.1 The manufacturer's documentation, procedures and instructions shall be relevant to the production and
process control of the finger joints, and shall be adequately described in a works' quality manual, covering:

a) quality aims and organizational structure, responsibilities and powers of the management with regard to
conformity of the finger joints;

b) procedures for specifying and verifying the quality of the timber and the adhesive;

¢) manufacturing, production control and other techniques, processes and systematic actions to be used;

d) inspectigns and tests that will be carried out before, during and after manufacture, and the frequency,jwith which
they are|to be carried out.

NOTE The documentation for the finger-joint tests may be recorded and kept separately.

7.3.2 All dogumentation shall be registered so that the raw materials and production conditions for the finger joints

are traceabld

7.4 Inspection and testing

7.4.1 Gener

All necessary
This require
subcontracto

and maintaifp inspection, measuring and test equipment, whéether owned by the manufacturer or d

demonstrate
Equipment s
with the requ|

7.4.2 Action

, at least to the production week and year.

Al

facilities, equipment and personnel shall be available to carry out the necessary inspections
ment may also be fulfilled if, by means of a contract, \the manufacturer or his agent
I having the necessary facilities, equipment and personnel The manufacturer shall contro

the conformity of the finger joints to the spetified requirements of this International
hall be used in a manner which ensures that.measurement tolerances are known and are
red measurement capability.

in case of non-conformity

and tests.
nvolves a
, calibrate
n hire, to
Standard.
consistent

If there is reason to doubt the quality of any preduction operation or of the raw materials used, the intefnal quality

control shall pe increased and intensified.

7.4.3 Quality surveillance of non-conforing finger joints

If the quality [of a finger joint is unsatisfactory as assessed by the compliance requirements, the manufagturer shall
at once takd the necessary steps to rectify the non-compliance. Production involving the non-conforming finger
joints shall bg set aside andumarked accordingly and its associated test data discarded. When it is cons|dered that
the non-compliances havelbeen rectified, the characteristic strength shall meet the compliance requifements of
7.1.4.

8 Type testing — Initial determination of joint strength

8.1 General

During the running-in period of a new finger-jointing line, or in the case of significant changes in an existing line
(including changes of profile) specimens shall be tested in either bending or tension as chosen by the manufacturer.
The cross-sections of the specimens shall be equal to the maximum which the manufacturer intends to finger-join.

8.2 Materials
For every joint type involving differences in timber species, joint geometry, adhesive, any part of the processing

or preservative and flame-retardant treatment, at least 30 jointed specimens shall be tested in accordance with
annex A (bend testing) or annex B (tension testing).
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Where failure of a specimen can be related to a defect in the timber, the test results for that specimen may be
excluded in the assessment. If such exclusions leave fewer than 30 valid results, then tests on further specimens
shall be carried out to give at least 30 valid results.

8.3 Preparation of specimens

Sample joints shall be drawn from and represent normal production. The timber densities shall be representative of
the species and grade concerned.

At the time the sample joints are manufactured, the timber shall be at the moisture content at which production joints

would normally be made. Testing shall be conducted at a time after manufacture selected by the manufacturer. The
surface finish-of the Qpnr‘imnnc at test shall be f\]/pip:\l of the jninfnd timber nnrm:all\ll cllpplind h‘,’ the manufacturer.

8.4 Procedure

The testing comprises edge-wise bending, flat-wise bending or tension as selected by~the” manufacturer. The
bending sfrength of the finger joints shall be determined in accordance with annex A and-the tensign strength in
accordange with annex B.

8.5 Chaiacteristic strength

The chargcteristic bending or tension strength, f, or f,, as appropriate, ‘defined as the lower fifth percentile
strength, dhall be determined by an appropriate statistical method.
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Annex A
(informative)

Finger-joint bending strength

(D
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This annex presents an example of an in-factory finger-joint bending test for production control testin

joints.

A.2 Princ
The finger jo

stress at fall
region of maj

A.3 Appal

A.3.1 Testin

A.4 Prepg
A.4.1 Gen

Test specim
manufacture
depth ratio s
(flat-wise or

Ij
A.4.2 Finggr joints

Finger joints

ple

ire (modulus of rupture) is calculated. The test specimen shall contain at least one finger
imum bending moment.

Fatus

g machine, of adequate capacity and capable of méasuring loads to an accuracy of 2 %.

ration of specimens
eral
ens shall contain finger joints which are representative of the materials and processe

The specimen length and test configuration is unspecified for this in-factory test, but the
nall be not less than 10; see Figure A.1. The same specimen length, test configuration and
ge-wise) shall be used for both the compliance testing, 7.1.3, and type testing, clause 8.

Shall be testedat'the completion of the finger jointing and any finishing operations.

y of finger

nt is tested in three- or four-point bending on the flat or on edge in a testing machine, and the bending

oint in the

s used in
length-to-
orientation

10

f
=

S =104

1,5PS
hb?
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= [
S = 10h
¢ _15PS
™ h?p
05P 05pP
h
= g
AN
S =10h
o= BPa
™ b%n
05P 0,5P
b
= L
AN
a
S = 10h
£ BPa
™" h?%
NOTE Because the different configurations result in different strength values, the test method choser
consistent.

Figure A.1 — Permissible test configurations for quality control testing of finger joints in bending

A.5 Test method

Loading shall be applied at a rate such that failure takes place at a time between 5 s and 120 s.

shall remain

11
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