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1. INTROD.UCTION 

In the following a survey is given of the vork of ISO's Technical 

Committee 165, Timber Structures. This committee is the most important 

one regarding vood structurt>s, although the vork of other ISO com­

mittees as vell is of great importance, e.g. 

- ISO/TC 55, Sawn Timber and Savlogs, dealing vith standardization of 

savlogs, sawn timber and test methods of mechanical properties of 

vood 

- ISO/TC 98, Bases for Design of Structures, dealing vith terminology 

and symbols, action~ on structures, limitations of deformations and 

consideration and cocrdination of basic safety requirements, irres­

pective of the material of construction 

- ISO/TC 89, Panel Products, dealing vith standardization of fibre 

building boards, particle boards and plywood including nomenclature 

specifications and test method~. 

The primary aim of ISO is to vork out international standards. This is 

carried out in technical committees (TC's), headed by a chairman, with 

the support of a technical secretary assigned to an ISO member body. 

Chairman and secretary can exert a great influence on the progress of 

the vork in a technical committee, but it is the members, especially the 

so-called P-members (Participating members), who determine the tasks 

to be taken up, their solution, the contents of the technical documents 

etc. 

The vork in ISO/TC 165 is dominated by Australia, Canada and a number 

of West European coWltries. With a fev exceptions owing to Australia, 

it is the need, the building traditions and technical level of these 

countries, that are covered by the standards which are already published 

or under production. To make the documents cover the need of developing 

COWltries as well, a certain adaptation will in most cases be necessary; 

in some areas they shoul.d be extended, in others simplified. 

The purpose of this paper is to form a basis for di&cussion as to 

how Ruch an adaptation could be carried out. 
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Till now the vork in ISO/TC 165 has been aimed at preparation of stan­

dards in three main areas: 

- testing 

- materials and products, and 

- timber design. 

Toese are gojng to be discussed ui the following sections. 

At the latest meeting, in 1984, it vas decided to expand the working 

programme with the topic Safety of Timber Structures in Relation to 

Biological Attack. The first task vill be to prepare a standard on 

categories of biological hazards to timber structures and classes of 

timber species, both natural and chemically tre~ted. 

The basis for ISO's stsndards is normally preliminary vork, carried 

out in a number of international organizations; in the wood are~ es­

pecially CIB* and RILEM**. 

2. TEST STANDARDS 

Especially for wood, where the strength- and stiffness values 

found by testing are greatly dependent on duration of load, moisture 

content and load arrangement, it. is essential that the methods for 

testing materials, joints and structural elements are standardized. 

Therefore one of the first tasks of the committee vas the preparation 

of test standards. 

The following international standards are available: 

- ISO 6891, Timber Structures - Joints made vi th mechanical fasteners -

General principles for the determination of strength and deformation 

characteristics, 

• 

ISO 8375, Solid Timber in Structural Sizes - Determination of some 

physical and mechanical properties. 

Conseil International du B&timent pour la Recherche l'Etude et 
la Document.&tion 

•• P.eunion Internationale des Labo~atoire~ d'Essais et de Recherches 
sur l~s Mat~riaux et les Constructions 

-
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ISO 6891 indicates the general principles for load application. deter­

mination of load-slip curves. presentation of test results etc. It will 

be supplemented with standards for a number of specific fasteners with 

indication of special conditions to be considered. 

Provisional proposals for such supplementary standards for joints vi th 

nail plates. nails and staples are available• and standards for bolts 

are in preparation. 

ISO 8375 indicates hov to determine the following properties: Moisture 

content; density; modulus of elasticity in bending, tension. com­

preosion and shear; strength in bending. and tension and compression 

parallel to the grain. lot covered are shear, and stiffness and 

strength perpendicular to the grain. 

In cooperation with ISO/TC 89 a standard vith test methods for the 

determir.ation of physical acd mechanical properties of plyv<.,~d for 

structural purposes is almost finished. and testing standards for 

other panel products (fibre board, particle board) are in prep­

aration. 

F\lrthermore, standards for testing of structural elements and of 

whole constructions are in preparation. 

3. MATERIAi.- AND PRODUCT STANDARDS 

In this area there are three main subjects: 

- Structural grouping or solid timb~r and poles 

- Grading rule~ and rules for the production and control of finger 

jointed timber 

- Rules for the production and quality control of glued laminated 

timber. 

(a) Structural grouping 

This work has been initiated by Australia. The background is as 

follows: 
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The number of species utilized throughout the vorld runs into several 

thousands. a..~d for each species several grades are available. It is 

obviously not feasible to be concerned vith special strength and stiff­

ness values for each grade of each species. To avoid this difficulty. 

the technique of structural grouping is emplcyed: The true properties 

of all timbers are replaced by hypothetical properties related to a 

small set of strength classifications. Thus the user only has to be con­

cerned vith a small set of hypothetical properties; and the concern of 

the supplier is to classifY his timber into the appropriate class of the 

set. 

Because the user is concerned only vith designing to a set of hypo­

thetical properties. he is not directly affected by any changes that 

might occur at the source of timber supply• vhether this be local or 

imported. If a new timber or new grade of timber is introduced into 

commercial use. it is simply fitted into the appropriate strength 

classification and no nev designs are necessary for it to be utilized. 

It is obvious that structural grouping leads to some loss in ef­

ficiency in the utilisation of particular timber because of differences 

betveen the true and group specified properties. Structural grouping 

is therefore especially appropriate for species and qualities of vood 

not commonly used and adequately documented as to their strength and 

stiffness properties. For commonly used species and grades (e.g. Nordic 

spruce and fir, many North American softvoods, and Radiata pine) it is 

more appropriate to give special strength profiles. 

Tvo bases are used for grouping: Density grouping and Grade class 

grouping, the latter ba5ed on the structural properties of commer­

cially graded tireber containing natural defects. For the grade 

classes strength profiles as shovn in table 1 are assumed. 
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!!~!~! - .Q!!!!£~~!!!~!£_!!!~~!_rel!~~~-~~-6~~~-£!!!~i-~~~-~ol!~ 
timber. All values in MPa. 

grade 
class f ft 0 m • 
T75 75.0 48.o 

'160 60.0 38.o 

T48 48.o 30.0 

T38 38.0 24.o 

T30 30.0 19.0 

T24 24.o 15.0 

T19 19.0 12.0 

T15 15.0 9.5 

T12 12.0 7.5 

TlO 9.5 4.8 

TB 7.5 3.8 

T6 6.o 3.0 

T5 4.8 2.4 

f bending strength 
m 

f c.o 

60.0 

48.o 

38.o 

30.0 

24.0 

19.0 

15.0 

15.0 

12.0 

9.5 

9.5 

7.5 

6.o 

ft o= tension strength parallel to grain 
• 

f o= compression strength parallel to grain 
c. 

fv shear strength 

f 
v 

6.o 

4.8 

3.8 

3.8 

3.0 

2.4 

2.4 

1.9 

1.9 

1.5 

1.2 

1.2 

0.95 

E
0 

modulus of elasticity parallel to grain 

(b) Grading and finger-jointing 

E 
0 

12 000 

10 500 

9 500 

8 500 

1 500 

6 000 

5 400 

4 800 

3 800 

3 400 

3 000 

2 700 

2 400 

The standard on grading is based on the grading rules laid down by 

the ECE* Timber Committee, and the task for ISO/TC 165 is to convert 

these rules into international code format. 

• Economic Commissi~n of Europe 

.. 
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The ECE grading r..ll.es have been developed on the basis of European 

redwood and whitevood, but con be used directly f'or most softwoods. 

For hardwoods they are generally unsuitable. 

The main grading factor is knots, where the ECE rules are based on 

the so-called knot area ratio. These knots are assessed by the total 

knot area and the margin knot area. The total knot area is the ratio 

of the sum of projected cross-sectional areas of all knots inter­

sected by any cross-section to the total cross-sectional area of the 

piece {see figure). The margin knot area is the ratio of the &WI? 

of the projected cross-sectional area of all knots or portions 

of knots in a margin intersected at any cross section to the cross­

sectional area of the margin. 

w-oc- ..... 111--....., ...... -............ ~ ... _._..... .... 

_,,, ... _.,,, ............. . ....... ....... -.. -· ... _,, 
Edge, faces and margin areas. Knot projection. 

J 



- 1 -

The standard on finger jointing is also based on recommendations 

prepared by the ECE Timber Committee and especially aimed at finger 

joints in s~ftvood. 

(c) Standards for glued laminated timber 

Three vorking drafts have been prepared, covering production re­

quirements, delamination tests and shear blcx:k tests. The working drafts 

were based on the production technique used in Vest Europe, based on 

European redwood and vhitevood and aiming at a high quality product. 

At its last meeting ISO/TC 165 decided to set up a vorking group to in­

vestigate the possibilities of a more general approach, based on the 

performance requirement concept, and to J.et further vork on the above 

mentioned standards ava.it the result of these investigations. 

4. DESIGN STANDARD 

The most ambitious task of the ISO/TC 165 is the preparation of 

an international standard for the design of most timber structures 

together with the construction rules necessary for the applicability of 

these design rules. The dimensions of this task are without precedent 

in ISO. 

The primary purpose of the ISO design standard is to provide an ag~eed 

background for the national committees and international bodies re­

sponsible for the formulation of timber design standards. Thus it is 

net a question of a standard which can be used directly in design 

practice. 

Among others, the detailed assessment of actions, safety system and 

safety factors is missing - as to these topics reference is merely 

made to the general ISO 2394, General principles o~ reliability for 

structures - and for a great number of parametres (e.g. for the effect 

of load duration and moisture content on strength and stiffness, and 

the dependence of joint strength on wood properties) only practical 

applications are given. In an operational standard it is necessary 

to give precise values for these parameters. 
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The present draft to an ISO standard has been utilized by the EEC• as 

basis for a Eurocode•• on vood constructions, and it has proved feasible 

to transform the ISO standard to an operational norm. 

ibe contents of ISO standards are shown in Annex 1 , and correspond 

broadly to the contents of ere Structural. Timber Code, worked out by 

CIB Working Commission W18 and published in CIB Report 66, 1983. 

However, a number of editorial changes has been made, and certain sec­

tions have been revised due to new knowledge, this applies e.g. to 

the section dealing with calculation or strength shear of beams. 

The largest section is section 8, Design, which is subdivided in Basic 

members, Components and Joints. 

The section on basic members deals with: 

- straight beams; tapered beams; double-tapered beams; curved beams; 

cambered beams, 

made or 
- solid timber and glued laminated timber 

exposed to 

tension and compression (with and without column effect) parallel to 

the grain; tension and compression perpendicular to thP. grain; bending 

(inclusive of failure by lateral instability); shear; torsion; combined 
stresses. 

The section on components deals with: 

- glued thin-webbed beams (I-beams• box-beams); glued thin-flanged 

beams (stiffened plates, stress-skin elements); glued I- and box­

columns, spaced columns and lattice colua11s; mechanically jointed 
components; trusses. 

• European Economic Community 

•• The Commission or the European Communities is drawing up a series or 
codes tor the calculation ot structures in the building and civil 
engineering sectors in the Community. These EUROCODES are inte~d~d 
to provide engineers and contractors vith a set ot rules ot un1r1ed 
conception tor the calculation and erection ot structural elements 
and buildings. 

.. 
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The section on joints treats in detail nails, bolts and screvs and 

gives general rules for assessment of connectors, hovever, not detailed 

rules for proprietary connectors (split-ring, shear-plates, toothed 

plates etc ) • 

'nle sections on basic members and components could be simplified and 

abbreviated essentially, influencing the necessary detailing of other 

sections as vell. It could be done by concentrating on the most 

general structures and just in fev cases give more specific rules of 

construction (the section on design against lateral instability might 

for instance be replaced by rules fer maximum heigth/width conditions 

and requests for sideways bracing). 

5. STANDARDS FOR DEVF.I.OPING COUNTRIES 

As mentioned in the introduction, most of the standards in question 

are aimed at the needs of the industrialized countries; Thi~ goes es­

pecially for the Timber Design Standard. 

The necessary adaptatioj can be carried out in ISO/TC 165 1 but will 

imply both that the other members accept the issue of parallel standards, 

and that the interested countries take an active part in the work 

through their standardization organisations. It will in any case be a 

slov process. 

Another way - and perhaps a more appropriate one - might be trying to 

solve the problem in direct cooperation among the interested countries, 

assisted by the secretariat of ISO/TC 165 and supported by UNIDO. 
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Annex 1 

List of contents of 
Draft for an ISO Standard on DESIGN OF TIMBER STRUCTURES 

0 Introduction 

Scope 

2 Field of application 

3 References 

4 Definitions, notation, and units 

4. 1 ~finitions 
4.2 Notation 
4.3 Units 

5 Basis for design 

5.1 General requirements 
5.2 Design by calculation 
5.3 Design by testing 
5.4 Moisture classes 
5.5 Load - duration classes 

6 Principles of the design method 

6.1 Verification principles 
6.2 Design values of actions 
6.3 Design values of strength parameters 
6.4 Design values of geometrical parameters 
6.5 Stress-strain relations 

7 Materials 

7.1 General 
7.~ Characteristic values and mean values 
7.3 Structural timber 
7.4 Finger jointed structural timber 
7.5 Glued laminated timber 
7.6 Wood-based panels 
7.7 Mechanical fasteners and steel parts 
7.8 Adhesives 

8 Design 

8.1 Basic members 
8.2 Components 
8.3 Joints 

9 Structural detailing 

9.1 General 
9.2 Materials 
9,3 Machini:ig 
9.4 Glued joints 
9,5 Joints with mechanical fasteners 
9.6 Assembly 
9,7 Transportation and erection 

1 O Fire design 

10. 1 General 
10.2 Rates of charring 

• 




