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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 (IEC) on all matters of
electrotechnical standardization.

The proced

on the ISO lis

Any trade ng
constitute ar

For an expl3
expressions

the World T

www.iso.or

lrawn to the possibility that some of the elements of this document may)be the subj

4. ISO shall not be held responsible for identifying any or all such patenbrights. Det
ights identified during the development of the document will be in the Introduction a

t of patent declarations received (see www.iso.org/patents).

me used in this document is information given for the conveniéence of users and do
endorsement.

ination of the voluntary nature of standards, the meaning of ISO specific term
related to conformity assessment, as well as infermation about ISO's adheren
rade Organization (WTO) principles in the Technical Barriers to Trade (TBT]
iso/foreword.html.

This documsd
with the Eul
structures, i1
Agreement).

This third ed
revised.

The main ch

In this editic

nt was prepared by Technical Committee{SO/TC 165, Timber structures, in collabo
opean Committee for Standardization ((CEN) Technical Committee CEN/TC 124, T|
accordance with the Agreement ontechnical cooperation between ISO and CEN (Y

ition cancels and replaces the second edition (ISO 8970:2010), which has been techn

inges compared to the.prévious edition are as follows:

n the sampling method aims not only at ensuring that the selected pieces have a

density comparable to the woed to which the test result is intended to be applied[l], but also req

the coefficie
strength det

If it is not pd
normative Al

ht of variatioh-of the density to be reflected. Only then the characteristic value
ermined by\the test can be used directlyl2],

ssible;te obtain wood with the target mean value and variation of the wood densit
hnéxA provides a correction method. The informative Annex B provides background

ocedure

e are
br the
ith the

ect of
hils of
ind /or

S not

5 and
ce to
) see

Fation
imber
ienna

ically

mean

hiring
bf the

y, the
to the

correction p

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The sampling method given aims at ensuring that the selected pieces have a density distribution
comparable to the timber to which the test result is intended to be applied. When this is fulfilled, the
results can be used directly to determine the characteristic value of the strength parameter.

As it is often difficult to obtain a variation of the density similar to that allowed in a strength class, a
correction method is given to obtain a corrected coefficient of variation for the strength parameter.

It should be kept in mind that the effect of density on the load-bearing capacity of connections is in
many cases less significant than expected, and that many other parameters influence it.

© IS0 2020 - All rights reserved v
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INTE

RNATIONAL STANDARD ISO 8970:2020(E)

Timber structures — Testing of joints made with
mechanical fasteners — Requirements for timber density
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with mechanical fasteners. It is intended to be used in conjunction with a test standa
method.

ssumed that the wood pieces are conditioned to the relevant conditions, that the wo
hlly distributed and that any deviations are reported.

locument is applicable only to specimens of structural timber.

It is emphasized that the wood density is only one of the properties that can influence t
. Other relevant properties are, for example, growth-ring size and.orientation, toughness ang
ormative references

bllowing documents are referred to in the text ifnsuch a way that some or all of
tutes requirements of this document. For datéd references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

B061-2, Physical and mechanical properties,of wood — Test methods for small clear wood
: Determination of density for physical,and mechanical tests
erms and definitions

'ms and definitions are listeéd in this document.

1d IEC maintain terminological databases for use in standardization at the following

$0 Online browsing'platform: available at https://www.iso.org/obp

C Electropedia: available at http://www.electropedia.org/
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their content
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ents) applies.
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addresses:

isthe dnncify of 2 wood pinr‘n’ nvprnccnd in l(i]ngrnmc per cubic metre

5 Wood sampling method and requirements

5.1

General

The wood shall be at equilibrium at a relative humidity (RH) of (65 = 5) % and a temperature of
(20 + 2) °C at the time of testing. It shall be reported whether the wood was dried or moistened during
the conditioning.

NOTE

The moisture content at equilibrium is lower when reached by moistening than if reached by drying,
which can affect the test results. The product test standard can specify if the equilibrium condition is to be
reached through drying.
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The density for the actual moisture content shall be determined in accordance with ISO 13061-2.

This density is referred to as pyy in ISO 13061-2. The moisture content need not be determined, unless
the product test standard requires it.

If other cond

itions, such as tropical conditions, are used, they shall be reported.

5.2 Sampling method and requirements

The sampling method is based on the principle that all selected pieces have a density distribution
comparable with that of the timber to which the test results are applied. This may be assumed if

Formula (1)

and Formula (2) are fulfilload The aohserved cfrongfhc may then he used direct
o ttete—ry

ly for

calculating c
NOTE Th)

The wood sh|

The mean wod density,

0,95 pyy.1;

where

p m,tar 1

pm,sel 1

The coefficie
given by Forl]

CV,p,Se] > (
where

CV'p,tarIS

CV'plsells

NOTE Th
the range:

[(1-K)p

where kis a sf

haracteristic values of the strength.

e test results apply only to the timber species or the group of timber species used.

nll be of uniform quality and without localized defects that can influencethe test res
of the selected pieces shall satisfy the condition given by Formula

pm,sel'

r s pm,sel S 1’05 pm,tar

5 the mean density of the timber to which the test results are applied;
5 the mean density of the selected pieces.

nt of variation, Cy,, .., of the wood density ofthe selected pieces shall satisfy the con

mula (2):

V,ptar

the coefficient of variation of the density of the timber to which the test results are ap
the coefficient of variation of the density of selected pieces.

e target value, )7, will usually be reached if the wood densities p of the selected pieces

rn,tar;(l X k) pm,tar]

ults.
[1):
(1)

dition

(2)

plied;

cover

(3)

atistical factor equal to 1,65 Cy, 1, or 0,25 for cases where Cy, ., is unknown.

If Formula (1) and Formula (2) are not fulfilled and if permitted by the product test standard, the

observed strengths shall be corrected according to Annex A.

6 Testreport

The following information shall be included in the test report:

a)

reference to this document, i.e. ISO 8970:2020;

b) the wood species or wood species group;

c) thecond

itioning used, including whether moistened or dried during conditioning;
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d) the densities of the selected wood pieces at the time of testing, the mean density and the coefficient
of variation;

e) ifdetermined, the moisture content of the selected wood pieces at the time of testing;

f) evidence that the selected pieces satisfy the conditions required in this document or possible
deviations;

g) any other information which can influence the use of the test results.

© IS0 2020 - All rights reserved 3
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Annex A
(normative)

Corrections to target conditions

A.1 General

If the densit

distribution of the sample deviates from that of the timber to which the test res

:

S are

applied, the pbserved resistances R shall be corrected as given in this annex. Background infofmation

isgivenin A

A.2 Mean
The observe

Ri,pm = Ri

where

is
pm,tar 1S

pm,sel 1S

Formula (A.]

Test report.
The exponer
the relevant

Pm,tar > Pm,se

NOTE2 Fo

nex B.

value
| resistances, R;, shall be corrected as given by Formula (A.1).

[pm,tar/pm,sel) ¢

the observed resistance for wood piece i;

the observed resistance for wood piece i corpected to refer to p,;
the exponent that corrects observationso p, a5

the mean density of the timber towhich the test results are applied;
the mean density of all selected pieces.

) shall be used if Formula.(1) and Formula (2) are not fulfilled, provided it is stated

t ¢ shall be established from testing a wider range of densities of the wood speci
failure mode(s); see Annex B. An upper and a lower bound should be determined.

the lower bound ¢, is used, otherwise the upper bound ¢, is used.

Table A.1 — Values of the exponent c for European softwood

 Europedn softwood, some upper and lower bounds for the exponent c are given in Table A.1

(A1)

in the

es for
When

Configuration Clower | Cupper Ceor
Withdrawal of smooth nail and staples? 1,5 2,0 2,0
Withdrawal of ringed nail 1,0 1,5 1,5
Withdrawal of coated nail or staple 1,0 2,0 2,0
Withdrawal of screw 0,8 1,2 1,2
Pull-through of head 0,8 1,2 1,2
Embedment 0,8 1,2 1,2
a2 Including twisted nails and nails with longitudinal groves.
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A.3 Coefficient of variation

If the variation of the density of the timber to which the test results are applied, Cy,, ., is larger than
that of the density of the selected pieces, Cy, ), the characteristic value of the resistance shall be
calculated using a corrected coefficient of variation Cy . given by Formula (A.2).

CV,R,cor = [CV,R,obs2 + CcorZ(CV,p,tarz - CV,p,selz)]O'S (A.Z)
where

Cyp .. is the coefficient of variation of the observed resistance;

Cr,cor is the coefficient of variation of the resistance corrected to Cy, ;
clo,r  isthe exponent for correction for coefficient of variation.

The exponent c,,, shall be established from testing a wider range of densities-of the wood species for
the rdlevant failure mode(s), see Annex B.

NOTE For European softwood, some values for the exponent c . are giverin Table A.1.

© IS0 2020 - All rights reserved 5
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Annex B
(informative)

Background information

B.1 Correction for mean value

The coefficie

the variation|

of the wood
differences b

CV ,R,0bs ]

The random
therefore rej

The two con

the corrected resistance R;

R R

i,cor — 1V

where p; are

The exponent c is easily found by trial but can alsp be derived mathematically. The variation of R

then an estiy
the variation

This estimat

nt of variation Cyp s Of measured resistances R;, consists of a contribution Cy, , ela
of the density and arandom contribution Cy .,,- The random contribution coversyvar
properties not correlated to the density, uncertainties from inserting the-fastener
etween the fasteners. These contributions are by nature independent and'related as

B 2 2
i \/CV R.p + CV ,R,ran

contribution could within reason be assumed to be proportional to the resistanc
resented by a constant coefficient of variation.

fributions can be separated by estimating the exponent ¢ that minimizes the variat

i.cor defined as

(pmean/pi)c

the actual densities for the sample and p_ 4, 1s their mean value.

hate of the random contribution Cyfgi,, since it represents the variation not explain
of the density:.

ked to
jation
s and

(B.1)
b, and
ion of

(B.2)

i,cor 1S

ed by

e for ¢ should be used to transform a resistance parameter determined for a certain|mean

density and Yariation to another mean.density with the same variation.
B.2 Corrqction for coefficient for variation
When the target coefficient/of variation Cy,,. is higher than the one of the test sample Cy, i, it is
convenient tp define a correction factor

Ceor = CV.I ,p/CV,p,sel (B.3)
where Cyp , 1s-6btained-byrewriting Fermula{Bl

_ 2 2
CV,R,p _\/CV,R,obs _CV,R,ran (B.4)

Cygcor Is the coefficient of variation of the resistance for the target density variation, Cy,,, which
is sought. As Formula (B.1) also applies to the corrected variations and assuming that Cyp ., is
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