SLOVENSKI STANDARD
SIST EN 384:1996

Ol-avgust-1996

Konstrukcijski les - Ugotavljanje znacilnih vrednosti mehanskih lastnosti in
gostote

Structural timber - Determination of characteristic values of mechanical properties and
density

Bauholz fir tragende Zwecke - Bestimmung charakteristischer Festigkeits-, Steifigkeits-
und Rohdichtewerte

Bois de structure - Détermination des valeurs caractéristiques des propriétés
mécaniques et de la masse volumique

Ta slovenski standard je istoveten z: EN 384:1995

ICS:

79.040 Les, hlodovina in zagan les  Wood, sawlogs and sawn
timber

SIST EN 384:1996 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 384:1996

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 384:1996
https://standards.iteh.ai/catalog/standards/sist/36¢757b4-0726-42¢5-beft
€31498dd7d48/sist-en-384-1996



EUROPEAN STANDARD EN 384

NORME EUROPEENNE

EUROPAISCHE NORM February 1995
1CS 79.040
Descriptors: Wood, structural timber, frame structures, determination, characteriStics, density, mechahical properties, mechanical

strength, modulus of elasticity, testing conditions

English version

Structural timber - Determination of characteristic
values of mechanical properties and density

Bois de structure - Détermination 'des valeurs ’ Bauholz far  tragende Zwecke - Béstinmung
caractéristiques des propriétés mécaniques et charakteristischer Festigkeits-, Steifigkeits-
de la masse volumique und Rohdichtewerte

This European Standard was approved by CEN on 1995-02-22. 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 Central Secretariat or to any CEN member.

The European Standards exist 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 tanguage and notified to the Centrat
Secretariat has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland,
Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Europdisches Komitee fir Normung

Central Secretariat: rue de Stassart,36 B-1050 Brussels

© 1995 ALl rights of reproduction and communication in any form and by any means
reserved in all countries to CEN and its members.

Ref. No. EN 384:1995 E



Page 2

(== N e Ne e

EN 384: 1995
Contents

Pige
Foreword . R | 3
Introduction - : 3
1 Scope o | ‘ ' o 3
2 Normative references 3
3 Definitions 4
4 Symbols 5
5 Mechanical properties determined from full size specimens
5.1 Sampling .
52 Testing
5.3 Analysis of data
54 Strength properties
5.5 Modulus of elasticity 1
6  Bending strength and mddulus/of elasticity from small clear specimens 10
7 Density | 10
8 Other mechanical properties ‘ , ' 11
8.1 General ystandards/sis 11
8.2 Tension and compression par‘allel t0 ‘grain’and shear 11
8.3 Tension perpendicular to grain 11
8.4 Compression perpendicular to grain=~ : 11
8.5 Characteristic modulus of elasticity parallel to grain 12
8.6 Mean modulus of elasticity perpendicular to grain 12
8.7  Shear modulus : . 12
9 Mechaninal properties for other grades 12

10 Verification . - ‘ : 13

‘11 Report - | | : 13



Page 3
EN 384: 1995

Foreword

This European Standard has been prepared by the Technical Committee CEN/TC 124 "Timber structures”
of which the secretariat is held by DS.

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 August 1995, and conflicting national standards shall be withdrawn
at the latest by August 1995.

In accordance with the CEN/CENELEC Internal Regulations. the following countries are bound to
implement this European Standard: Austria, Belgium, Denmark. Finland. France. Germany, Greece. Iceland.
Ireland, Italy, Luxembourg,  Netherlands. Norway, Portugal. Spain. Sweden. Switzerland and United
Kingdom.

Introduction

Structural codes can only function effectively if a standard method of determining the mechanical properties
exists. '

Whilst total accuracy of characteristic values for any defined population is an aim it is recognised that this
is not achievable. A major aitn/of’the procedures given in.this standard i¥ to/prodice characteristic values
that are comparable in terms of the populations they represent. It is also important that the standard permits
the use of as much existing test data as possible from various sampling and testing techniques.

Where methods are given to permit characteristic values to“be/determined from a less than ideal amount of
structural size test data or from’/smalliclear defect free specimen test/data; reduction factors to reflect a lower
degree of confidence are emploved.

This standard covers the stages of population definition, sampling, testing and analysis of data in the
determination of characteristic values. '

1 Scope

This Standard gives a method for determining characteristic values of mechanical properties and density, for
defined populations of timber of visual and/or mechanical strength grades.

A method is also given for checking the strength of a timber sample against its designated value.

The values determined in accordance with this standard for mechanical properties and density are suitable.
for assigning grades and species to the strength classes of EN 338.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text and the publications
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are listed hereafter. For dated references, subsequent amendments to or revisions ofany of these publications
apply to this European Standard only when incorporated in it by amendment or revision. For undated
‘references the latest edition of the publication referred to applies.

EN 338 Structural timber - Strength classes

EN 408 Timber structures - Structural timber and glued laminated timber - Determination |
of some physical and mechanical properties

EN 518 Structural timber - Grading - Requirements for visual strength grading standards

EN 519 Structural timber - Grading - Requiretients for machine strength graded timber and
- grading machines ‘ : L

ISO 3131:1975 Wood - Determination of density for physical and mechanical tests
3 Definitions
For the purposes of this standard, the following definitions apply.

3.1 characteristic value:| Generally a /value|that\cotresponds o a fractile\of the statistical distribution
of a timber property. For strength properties, modulus of elasticity and density the fractile is the
S-percentile. For modulus of elasticity the‘mean valué'is also'a characteristic value.

3.2 p-percentile: Value for whichithe probability'of getting lower values'is p _per cent.

3.3 population: Timber defined by parameters such as species or species grouping, source and
manufacturing process. It also includes the strength grade, except where the information on the total range
of strength is required to determine relations between the mechanical properties used in deriving settings for
grading machines. ‘ '

3.4 sample:. A number of rspecimens of one cI:ross section size and from one population.

3.5 small clear test: Test to determine mechanical properties of small defect-free specimens.
3.6 specimen: Piece of timber for testing.

3.7  thickness: Lesser dimension perpendicular to the longitudinal axis of a piece of timber.

3.8 width: Greater dimension perpendicular to the longitudinal axis of a piece of timber.
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depth: Dimension perpendicular to the longitudinal axis of a timber beam, in the plane of the

bending forces.

E90.mca.n

Jeox
Jesox

J
Jux
f
Jox
Josox

Syﬁbob

distance between the inner load points of the bending test, in millimetre;

mean modulus of elasticity for one sample, in newtons per square millimetre;

mean characteristic value of modulus of elasticity parallel to grain, in newtons per square millimetre;

5-percentile characteristic value of modulus of elasticity parallel to grain, in newtons per square
millimetre;

mean characteristic value of modulus of elasticity perpendicular to grain, in newtons per square
millimetre; '

characteristic value of compression strength parallel to grain, in newtons per square millimetre;

characteristic value of compression_ strength perpendicular. to. grain, in newtons per square
millimetre;

characteristic value of strength, in‘newtons per square millimetre;

characteristic value of bending strength; in newtons per square millimetre;_

S-percentile ranked test value;

characteristic value of tensile strength parallel to grain, in newtons per square millimetre;
characteristic value of t%:nsile s;rength perpendicular to grain, in newtons per square millimetre;
S-percentile value for each sample;

the mean value of fis for several samples;

characteristic value of shear strength, in newtons per square millimetre;

mean characteristic value of shear modulus, in newtons per square millimetre;

depth of a bending specimen or width of a tension specimen, in millimetre;

factor used for determining characteristic values of tension and compression parallel to grain and
shear; ' :

factor for adjusting f;, when # is different from 150 mm;

factor for adjusting length;



Page 6
EN 384: 1995

kg factor for use when checking the quality of a graded sample;

k, factor for adjusting number and sizé of samples;

k, factor for adjusting machine grading;

i span, in millimetre;

I effective length forAthe standard test procedure in millithetre:;

ly effective length for the test in millimetre;

n  number of specimens in a sample;

s standard deviation; =

o density, in kilogrammes per cubic metre;

Py chafacteristic densi& (lS-’perc.entile), in kilogrammés per cubic metre;
Pos 5—percent.ile density for a sample, in kilogrammes PEr cubic metre. -

5 Mechanical properties determined from full size specimens

5.1 Sampling

Samples shall be selected from the population. “The population shall be capable of being identified at all
stages of production, supply and on the construction site.

The test material shall be a representative sample of the population.
NOTE 1: Any known or suspected difference in the mechanical properties of the population
distribution due to growth regions, sawmills, tree size or method of conversion should be
represented within the number of samples selected, by a similar proportion to their frequency in the
population. This should be the major influence in determining the riumber and size of samples.

The number of specimens in each sample shall be not less than 40.

NOTE 2: Where Sarnples are small and/or few in number the characteristic values will be penalised,
see 5.4. :

The cross section size of specimens shall be the same within a sample, but different for other samples.

5.2 Testing

Testing shall be carried out in accordance with EN 408. A critical section shall be selected in each piece of
timber. This section is the position at which failure is expected to occur, baséd on a visual
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examination and any other information such as measurements from a strength grading machine. The critical
section shall be in a position that can be tested, e.g. not outside the inner load points in a bending test or
. In close proximity to the jaws in a tension test. For tests to determine modulus of elasticity the critical
section shall be positioned at the centre of the gauge length. The grade of the piece of timber shall be
determined by the grade of the critical section.

NOTE 1: Because the method used for‘deter‘mining the 5-percentile values of the strength properties
is non-parametric (see 5.3.1), not all specimens in the test samples need to be tested to failure.

For a bending test the tension edge shall be selected at random.

NOTE 2: For the determination of settings for most of the grading machines currently in production
in Europe a modulus of elasticity measured over a 900 mm span with a centre point load and the
thickness as the depth (flatwise bending) is necessary.

NOTE 3: Existing data from different test methods or moisture conditions are acceptable provided
sufficient information exists to adjust the results to the reference conditions given in 5.3.3. These

differences might be in moisture content, test spans or orientation of test specimens. If these data
are not available recommendations for some of these adjustments are given in 5.3.4. '

5.3 Analysis of data
5.3.1 Determination of sample S-percentile
For each sample a 5-percentile value f;s shall be determined from the equation
Jos = f;
J: is obtained by ranking all the test values for a sample in ascending order. The 5-percentile value is the test
value for which 5 % of the values are lower. If this is not an actual test value (i.e. the number of test values
is not divisible by 20) then interpolation between the two adjacent values is permitted.
5.3.2 Determination of the sample mean of modulus of elasticity
The sample mean value of modulus of elasticity £ shall be calculated from the equation

] E,
g- L5
n

where:
E, is the i th value of modulus of elasticity in the range 1 to n, in newtons per square millimetre.
5.3.3 Reference conditions

5.3.3.1 Moisture content. The reference moisture content shall be consistent with 20 °C and 65 %
relative humidity.

NOTE: For most softwood this corresponds to a moisture content of about 12 %.
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