Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS

TECHNICAL ISO/TR
REPORT 18267

First edition
2013-04-01

Timber structures — Review of
design standards

Structures en bois — Revue des normes de calculs

Reference number

—/@\— ISO/TR 18267:2013(E)
Llcensee:Umversny of Alberta/5966844001, User=sharabiani, shahramfs
Not for Resale, 11/30/2013 22:17:44 MST

©1S0 2013



ISO/TR 18267:2013(E)

COPYRIGHT PROTECTED DOCUMENT

© 1502013

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

Case postale 56 « CH-1211 Geneva 20
Tel. + 4122749 0111

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

Copyright Internatlonafbrganlzatlon for Standardization © IS0 2013 - All I‘ightS reserved
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 11/30/2013 22:17:44 MST



ISO/TR 18267:2013(E)

Contents Page
FOT@WOTTM ...t iv
Introduction
1 Scope
2 Current and draft ISO design StanAards.................ie e 1
2.1 BaSIS OI A@SIZIN ..o
2.2 Scope and limitations....
2.3 SEANAATA OF GUITE ...
2.4 Rules-based or engineered apProachi...... e 2
2.5 Material specifications
2.6 LLOMA PIOVISTIOIIS e
2.7 ASSEMDILIES OF COMPOIEIIES ...ooccooorrieiei e 4
2.8 Construction practice
2.9 COMMMIMIEIIEATY et
2.10 Relationship of the draft laminated bamboo structural design standard.........c.ccinen 4
3 Adoption or use of these design standards
Relationship to selected national timber standards.............. s 5
4.1 BaSIS fOI Q@SIGIL. ...
4.2 Scope and limitations....
4.3 SEANAATA OF GUIAE ...
4.4  Rules-based or engineered apProach..........s s 6
4.5 Material specifications
4.6 LiOQA PIOVISTOTIS ..ot
4.7 ASSEMDIIES OF COMPOTIEIIES ..ooooieeeereer et 8
4.8 Construction practice
4.9 COIMIMIIEATY ..o
5 Considerations for an ISO/TC 165 design docUment..................ssssseeese 8
6 COMCTUSTIONIS ... 9
7 REFEI@INCES ...t 10
Annex A (informative) Factors, issues and options considered by ISO/TC 165.............ccccvnincen 12
Annex B (informative) Overview of ISO structural design documents ... 18
Annex C (informative) Outline for a Basic Level Standard..............oe 25
Copyright International Organization for Standardization = All rightS reserved iii

Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 11/30/2013 22:17:44 MST



ISO/TR 18267:2013(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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

The committee responsible for this document is ISO/TC 165, Timber structures.
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Introduction

In the 1980s ISO Technical Committee 165 prepared and circulated a draft International Standard based
on a Structural Timber Design Code that was put together by a Working Group of CIB (International
Council for Building Research Studies and Documentation). The stated purpose of the ISO/TC 165 draft
and the CIB code was to “provide an agreed background for the national committees and international
bodies responsible for formulating timber design standards, to ensure a reasonable and consistent
quality of timber structures.” Neither document included safety factors, partial coefficients, or loads,
since they were considered to be the responsibility of national authorities.

Engineering material design standards demonstrate compliance with the structural requirements
of building codes; therefore, they have a special relationship to national codes and related legal
considerations and are even called “codes” in many places. Design standards provide regulatory bodies
with information needed to protect public safety.

The standardsalso provide amechanism foradopting advancesin structural modelling, material behaviour
science, reliability and other subjects. They are vehicles for introducing research into practice. They are
also a means for receiving feedback and modifying design requirements based on practical experiences.

Beyond this, design standards also create a framework for specifications of construction products. This
provides a context for recognition and approval of structural initiatives using referenced products.

In 2006 ISO/TC 165 prepared a business plan that identified “standards to support harmonization of
design and building codes internationally” as a Committee priority. Around the same time, an ISO/TC 165
Framework document included design requirements on the list of work areas, although it did not specify
what those requirements might include.

ISO/TC 165, atits 25th meeting in 2011, reviewed a report on current national design standards for timber
and international design standards for other construction materials. The committee concluded that, at this
time, there was not sufficient interest to undertake development of a structural timber design standard.
However, the information provided was deemed to be a valuable resource that should be formally retained
for use by ISO/TC 165 and member bodies in future development of timber design standards.

Copyright International Organization for Standardization ~ All rights reserved A4
Provided by IHS under license with 1SO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 11/30/2013 22:17:44 MST



Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 11/30/2013 22:17:44 MST



TECHNICAL REPORT ISO/TR 18267:2013(E)

Timber structures — Review of design standards

1 Scope

This Technical Report documents the findings of a review of design standards undertaken by ISO/TC 165
to assess how an ISO International Standard for the design of timber structures might be developed and
whether development of such an International Standard should be initiated.

NOTE Annex A summarizes the factors considered and the activity of the TC leading to the preparation of
this Technical Report.

2 Current and draft ISO design standards

The five structural design standards and technical reports shown in the following table are published
[SO structural design documents. They provide a selection of different approaches for review to help
understand what is involved in preparing an international design standard and what the end product

might look like.
Designation Title

ISO/TR 11069:1995 Aluminium structures — Material and design — Ultimate limit state under static
loading

IS0 10721-1:1997 Steel structures — Part 1: Materials and design

IS0 9652-2:2000 Masonry — Part 2: Unreinforced masonry design by simple rules

IS0 15673:2005 Guidelines for the simplified design of structural reinforced concrete for buildings
(ISO/TC71)

1S0 22156:2004 Bamboo — Structural Design (ISO/TC 165)

2.1 Basis for design

All structural design standards are based on a design philosophy that defines the relationship between
load requirements and material resistances. International standard committees make basic choices on
ground rules, leading to different design approaches in these standards.

Most of the reviewed ISO documents are established in Limit States Design format. It is instructive to
see how the limit states are defined in each document, influenced to some extent by material-specific
considerations. Limit States Design format also includes partial coefficients in the calculation of loading
and resistance, and these factors are handled differently (or are unspecified) in the documents.

Although quantified reliability is implied by Limit States Design philosophy, none of the documents
quantify reliability targets or indices. The overall view is that the subject is too dependent on regional
conditions and applications to be defined in an international standard and so is left to the discretion of
the adopting country or region.

Serviceability Limit States are even more dependent on regional cases and conditions than Strength or
Ultimate Limit States, and are largely left out of these documents.

Annex B of this report provides a short summary for the reviewed documents.

2.2 Scope and limitations

In each of the reviewed ISO documents, the scope and limitations give an indication of intended purpose
and audience. Since the general aim of material design standards is to facilitate engineering design of
structures, the target audience is taken to be the professional community qualified in this practice.
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In some cases, the scope of a standard is limited to make the task more manageable, or to make room for
design aids such as rules-of-thumb or other tools for the purpose of design simplification. Simplification
can be a particular priority where the primary audience is very diverse or is located in countries that do
not have existing national standards for the purpose at hand.

It should be noted, however, that simplifying assumptions or design aids do not necessarily result in
“simple” standards. There is always a need for professional engineering knowledge and interpretation
of design requirements. In other words, scope limitations do not necessarily diminish the need for
complete structural design.

Insome cases, the limitations may be defined in terms of the geometry orlayout of structures; in other cases,
limitations are defined by the extent or application of design requirements (see Annex B for examples).

2.3 Standard or guide

Some of the ISO documents under review are written to guide as well as to standardize design
requirements. Some put more emphasis on the guidance, others on the normative function.

Design shortcuts are provided in some cases where a more comprehensive design procedure would
result in smaller sections. This is generally the role of a handbook or guide rather than a Standard;
however, in the case of an international standard, there may be no handbook or guide to consult. Design
shortcuts are included to simplify or facilitate the presentation, or to ensure that a requirement is not
overlooked or misinterpreted.

Terminology used in the documents to express mandatory or non-mandatory actions can provide a
clue as to which provisions are intended to “advise” or “guide” practice rather than “regulate” it. From
an implementation standpoint, standards written in mandatory language with specific quantifiable
requirements are easier to enforce. But this is difficult to achieve in a standard that is intended to be
applied across national boundaries (see Annex B for examples).

2.4 Rules-based or engineered approach

The reviewed ISO documents, like most material design standards, are intended for use by engineers and
are typically formulated on the basis of principles and assumptions thatlead to calculated design solutions.

Prescriptive rules-based standards, on the other hand, are sometimes written for a non-engineering
audience and are formulated to be carried out without further structural analysis or calculations. In
the process, rules-based standards can yield more conservative solutions than would result from a fully
engineered approach. Also, rules-based approaches are limited in applicability due to assumptions that
don’t fit all cases.

From time to time, a rules-based engineering standard is developed for one of a number of reasons, such
as: a) to illustrate a particular type of structural design problem and solution, b) to provide a readily-
enforceable document for building regulators, or c) to provide a baseline for acceptable solutions.

Most standards combine elements of prescriptive and performance-based standards writing, and
some include provision for interpolating or extrapolating beyond the scope of rules-based provisions.
Standards can be placed on a scale ranging from fully-engineered to rules-based provisions (see Annex B
for examples).

2.5 Material specifications

Before a product can be utilized in design, it must be clearly defined and the structural performance
characteristics of the product defined. Product definition is generally done through material
specifications and performance characteristics established by testing and evaluation protocols.

Design standards provide a framework for referencing standards for construction products because
it is preferable to make normative references to specification or testing standards for this purpose.
International standards have special challenges in this area.

el .
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Although ISO material specification and testing standards are referenced where available, the general
trend in the reviewed documents seems to be to recognize that national material standards are at least
as likely to be used and are referenced as well. This is done even though the specifications and the related
properties may be based on standard dimensions and grade qualities that may not be recognized in all
countries (see Annex B).

A further complication is the number of proprietary structural products that have emerged in recent
years. Proprietary products can play a significant role in current design practice, which can vary
regionally and over time. Generally such products have not been addressed specifically in the reviewed
ISO standards.

Unless the design standard is to become an omnibus standard addressing many different subjects, it
is preferable to have a separate referenceable standard to deal with basic material properties and the
development of characteristic values. This helps to relieve the design standard from the need to address
many material specification issues.

2.6 Load provisions

Load requirements are the domain of national building codes and standards, and it seems
counterproductive for an international ISO design standard to specify load provisions incompatible with
those that are already in use in interested countries. Complete load requirements include the factors or
coefficients that are used to calculate load actions, as well as parameters or references for specified loads.

Nevertheless, some aspects of load requirements are inseparable from the design provisions in these
standards. Examples include the limitations to application of a standard, load interaction effects. In the
case of timber or timber-based products, there is also the special duration of load effect that ties load
and resistance effects together.

Lateral load design complicates design standards significantly, and some standards avoid the topic
entirely. Others provide partial lateral load design requirements (Annex B).

The ISO TC responsible for Bases of Design, TC 98, has developed a number of load standards, some of
which are referenced in the design standards as listed below.

[SO 15673 (concrete) references:

ISO 4354, Wind actions on structures

ISO 2103, Loads due to use and occupancy in residential and public buildings

ISO 2633, Determination of imposed floor loads in production buildings and warehouses

ISO 3010, Basis for design of structures — Seismic actions on structures

ISO 4355, Bases for design of structures — Determination of snow loads on roofs
ISO/TR 11069 (aluminium) references:

ISO 2394, General principles on reliability for structures

ISO 3898, Bases for design of structures — Notations — General symbols

ISO 8930, General principles on reliability for structures — List of equivalent terms
ISO 10721-1 (steel) references:

ISO 2394, General principles on reliability of structures

ISO 3898, Bases for design of structures — Notations — General symbols

Copyright International Organization for Standardization ~ All rights reserved 3
Provided by IHS under license with 1SO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 11/30/2013 22:17:44 MST



ISO/TR 18267:2013(E)

2.7 Assemblies or components

Most of the reviewed ISO documents address structural members and typical connections, focusing on
the most basic and generally applicable design cases. The material behaviour formulae are based on
generally accepted models, and some of these are specific to material types and connections. In general,
the standards do not address more complex structural assemblies or components.

Connection design can be quite involved and complicates even a limited-scope standard. Today’s practice
also includes proprietary types of connections and designs, which have not been included specifically in
the reviewed documents.

Although a few of the standards address specific types of applications, or assembly design procedures,
none of them go into detail (Annex B).

2.8 Construction practice

The reviewed ISO documents include general comments on construction and workmanship, without
going into much detail. Construction practice requirements are not always included in national design
standards, and it is even more difficult to develop construction requirements that would be applicable
across different countries or regions.

In some cases, the reviewed standards refer to other documents that cover construction and fabrication
details (Annex B).

2.9 Commentary

The reviewed ISO documents include varying amounts of commentary, ranging from very little to

more than half of the document. In general, commentary is an important part of any structural design
 standard because the user needs to understand the principles behind the requirements, and standards
¢ are written to be enforceable rather than easy to understand. In the case of an international standard,
- however, the need for commentary may be overlooked (Annex B).

2.10 Relationship of the draft laminated bamboo structural design standard

The Draft design code for laminated bamboo submitted by INBAR in 2010 is in most cases identical to
¢ the existing bamboo standard (ISO 22156). A few differences of note in the laminated bamboo draft
are as follows:

e Terms and definitions are added for glubam, plybamboo and lamination joint.

¢ Designby“conceptsbased otherwise”are permittedinlieu of calculations,asinthebamboo standard,
although design based on “experience from appropriate timber construction requirements” has
been substituted for design based on “previous generations.”

e The formula for calculating characteristic values from test data are retained, with the suggestion
that a smaller sample size is possible for glubam.

e The factor of safety and duration of load factors are retained, including the same assumption about
standard deviation.

e The design assumptions have been amended with respect to joints, initial curvature in shape, and
shear stresses.

e A new section on “shear walls,” defined as panels formed with framing elements and sheathing
panels, has been added.

A .
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3 Adoption or use of these design standards

As discussed in the Introduction, a draft International Standard (designated N95) was prepared in the
1980s based on the CIB Structural Timber Design Code. The CIB document received input from both
ISO and CIB committees, and a revised version was eventually adopted as the European Structural
Timber Code (Eurocode 5). Later in the 1990s, ISO TC 165 agreed that work on the draft (N95) should be
suspended until Eurocode 5 was finished. No further activity has been recorded.

The most recent “systematic review” of current ISO material design standards resulted in two positive
responses on the question of whether they had been adopted: Austria for ISO/TR 11069 (aluminium)
and Colombia for ISO 15673 (concrete). A few of the other countries indicated that they made use of one
or more of the design standards in some way, without adoption.

In the ballot responses, there were a few comments coming mainly from European countries, indicating
lack of interest at the national level or suggesting the standards be modelled after Eurocodes. A
lengthy comment from Germany noted the intensive effort required by Eurocodes to reconcile national
differences, and indicated that ISO work had been put on “standby” due to priorities. This comment went
on to say: “Now this work is complete and itis time to think about the next step in the internationalization
of masonry construction and about applying the experience gathered by others. It is also an opportunity
to streamline the work on and for masonry and its worldwide application.”

4 Relationship to selected national timber standards

The next step is to compare and contrast the nature of some current national timber design standards in
the same terms that have been discussed for the ISO standards. The timber design documents shown in
the following table are all long-established standards that have been adopted and used widely in design
practice. These standards are referred to here as “national” standards even though the Eurocodes are
applied beyond national boundaries.

Reference Designation Title
NDS ANSI/AF&PA NDS (2005) |[National Design Specification for Wood Construction ASD/LRFD
CSA 086 CSA 086-09 (2009) Engineering Design in Wood
EC5 Eurocode 5 Design of Timber Structures, Part 1-1: General, Common rules and
(EN 1995-1-1:2004+A1) rules for buildings

4.1 Basis for design

All of the above timber design standards include Limit States Design (or Load and Resistance Factored
Design) requirements. The NDS also provides design requirements in Working Stress Design (or
Allowable Stress Design) format, which is more commonly used in the US.

Target reliabilities and partial coefficients for loading and resistance in these standards are different,
since they are determined by code bodies in various countries and are influenced by other engineering
materials besides timber. The Foreword to Eurocode 5 notes that the same partial coefficients and
reliability parameters have to be assigned when the standard is used as a base document by other TCs.
CSA 086 states that any load requirements other than those given in the standard would necessitate
review of the appropriateness of applicable factored resistance values. The NDS refers to the applicable
building code or, in the absence of a governing code, the ASCE standard on minimum design loads.

Serviceability limit states are also very important for timber design, perhaps more than for other
structural materials, and are treated in detail in these standards. EC 5 addresses serviceability criteria
for beam deflection, floor vibration and joint slip; CSA 086 addresses beam deflection and floor vibration;
NDS addresses beam deflection. Details of deflection provisions are significantly different in the three
standards, although the overall goal of preventing unacceptable deformation is the same.
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4.2 Scope and limitations

All of the national timber standards are designed to address fully engineered structures, regardless
of occupancy or size. In general, the scope of these standards is not limited for purpose of design
simplification, since there are many design tools like handbooks and software to aid in interpreting and
applying the design requirements of each standard. Where limitations are imposed, they are typically
related to material properties or environmental conditions.

In addition to purely structural concerns, the standards include some provisions for durability and fire
resistance. While not the main subject of the standards, selected requirements have been included in
recognition that structural integrity can be impacted by these issues. EC 5 has a separate section (1995-1-
2) for structural fire design, and the NDS has a section on design procedures for exposed timber members.

From time to time, some timber committees have considered the possibility of creating a “two-level”
standard: one level for a novice or occasional timber designer, and a higher level for an experienced
timber designer. The typical reason for this suggestion is that novice designers find some aspects too
complicated or unfamiliar for occasional use. A two-level approach could facilitate design at the basic or
lower level, while enabling selection of smaller sections at the higher level. Although this is an appealing
idea, it has not been acted upon at the national level, primarily because enforcement requires a single
level of regulation.

4.3 Standard or guide

All of the listed timber documents are written to be enforced as regulatory standards, i.e. they are
written in mandatory language with specific quantifiable requirements, and guidance is reserved for
notes or informative appendices.

The Foreword to EC 5 identifies specific clauses where alterations may need to be made by a country
in adopting the standard. Some of these clauses include: assignment of loads to load-duration classes,
assignment of structures to service classes, and partial factors for material properties. This provision
for national choice is a version of the “boxed” value concept noted earlier in some I1SO standards.

Other more limited types of timber standards have been produced to address specific applications
and are written more like a guide. Examples were reviewed in ISO/TR 12910. They are based on the
parent engineering design standards and supplemented with selection tables and graphics to facilitate
understanding and implementation for specific design cases.

The success of a guide document depends on a clear definition of the specific design application and the
intended audience.

4.4 Rules-based or engineered approach

All of the national timber design standards are formulated as engineering documents rather than rules-
based or prescriptive documents. On the other hand, light-frame construction standards are typically
written as prescriptive documents.

This division between engineered and light-frame timber construction design arises partly from
building code policy allowing relaxation of full engineering design in view of performance history and
reduced consequences of failure, and/or other considerations for small buildings. Some examples are
noted in ISO/TR 12910. Although an accepted tradition within countries, it is difficult to extrapolate
beyond national boundaries since it depends on conditions and knowledge located at home.

4.5 Material specifications

© Materials are specified in national timber design standards in accordance with product and test
© standards, grading rules and other specifications of the host country or region. Beyond these specific
¢ references, the design standards provide a framework for technical specifications of products. This is
< more difficult to achieve at the international level.
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In addition to generic timber and panel products, the reviewed design standards also cover proprietary
products to some extent, recognizing the importantrole played by these products in current construction
practice. CSA 086 includes a section on Proprietary Structural Wood Products which addresses ground
rules for determining material resistances. The NDS includes sections on Prefabricated Wood I-joists and
Structural Composite Lumber, covering design values, adjustments and special design considerations.
EC 5 includes a section on Laminated Veneer Lumber covering design adjustments and considerations.

Partial coefficients for material resistance are handled somewhat differently in North American and
European standards. For one thing, North American standards multiply strength values by reduction
factors of less than 1,0 while Eurocodes divide by material partial factors greater than 1,0. More
importantly, the NA factors vary by property and are the same for all “wood-based” products, whereas
the EC factors vary by product type and are the same for all properties (see table).

Material resistance property CSA 086 ECS5 (timber) NDS
Bending 0,90 1/1,3 0,85
Tension parallel 0,90 1/1,3 0,80
Compression parallel 0,80 1/1,3 0,90
Compression perpendicular 0,80 1/1,3 0,90
Horizontal shear 0,90 1/1,3 0,75
Connections 0,60-0,80 1/1,3 0,65

It is likely that the scope of products under the “wood-based” umbrella will continue to grow in the
future. There will be a need to demonstrate that new products can be specified and characterized using
traditional parameters.

4.6 Load provisions

The reviewed timber design standards are formulated to work with partial load coefficients and load
combination factors applicable in their countries or regions. These effects are largely beyond the control
of the design committees, being influenced by other materials and building code considerations.

Timber design straddles the gap between load and resistance, i.e. “duration of load” (DOL) effects. DOL
is handled differently in these timber standards (see table). In the EC 5 approach, DOL is inseparable
from product type and service class (SC1 to SC3). In the NDS, the ASD approach differs somewhat from
the LRFD (time effect) approach.

Load type (alone or in combination) CSA 0862 ECS5 (timber) NDS

SC1 SC3 ASDa LRFD
Permanent/Long term 0,52 0,6 0,5 0,56 0,6
Standard/Long term (or ten years) 0,8 0,7 0,55 0,63 0,8
Standard/Medium termb (or two 0,8 0,8 0,65 0,72 0,8
months)
Short term (or seven days) 0,92 09 0,7 0,78 1,0
Instantaneous (or ten minutes) 0,92 1,1 0,9 1,0¢c 1,.0
a ASD values divided by 1,6 to make them comparable with other values in table. CSA values multiplied by 0,8 to make them
comparable with other values in table.
bThe 2nd Standard or Medium term corresponds to snow load duration (the 1st corresponds to occupancy live load duration).
¢ The ASD values allow a further increase (25 %) for impact loading.

As the family of “wood-based” products continues to grow, it carries forward the need to demonstrate
that new product types can be characterized using the same DOL adjustment factors as traditional

timber products.
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4.7 Assemblies or components

For single member design, the basic approach is much the same in the timber standards for bending,
tension and compression parallel to grain properties, despite some minor differences. There are greater
differences in the way horizontal shear and compression perpendicular to grain properties are handled
in the three standards. Some modification values, such as system or repetitive member increase factors,
are also different in the three standards.

Nearly half of the content of the timber standards is devoted to connection and assembly topics. This is
an indication of how important and complex those subjects are. It is also an indication of how difficult it
is to develop a “simple” timber design standard.

All of the standards have adopted a design procedure for metal dowel resistance based on the same
basic “yield theory” model for ductile yielding. Nevertheless, each standard has implemented the theory
differently and has different requirements to address the brittle failure of these same connections.

Design procedures for other types of connections, ranging from nails to split-ring and shear-plate
connectors, are also implemented differently in these standards. Modification factors, such as for service
conditions, are also different (see table).

o
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Service conditions/classes (approxi- CSA 086 EC5 (tim- | EC5 (tim- NDS

mate comparison for dowel-type ber) ber)

connections) Long Short

E terma terma
Dify (or SC1) 1,0 (or 0,4)b 0,7 09 1,0 (or 0,4)b
Intermediate (or SC2) — 0,7 09 —
Wet (or SC3) 0,67 0,55 0,7 0,7
aThe EC 5 service class factor is dependent on load duration classification. Also, the service classes do not necessarily relate
specifically to the “dry” or “wet” conditions used in North American standards.
b The 0,4 factor applies in cases where unseasoned timber is used for joints in dry conditions; however, higher values can be
used in specific joint configurations.

4.8 Construction practice

The NDS includes a non-mandatory Appendix A on Construction and Design Practices, covering basic
topics of erection, bracing and lateral support, and dimensional changes. EC 5 has a Section 10 on
Structural Detailing and Control. Detailed construction, fabrication and erection provisions, however,
are beyond the scope of these design standards. CSA 086 includes a general section that covers structural
integrity, basis of design, quality of work and design drawings.

4.9 Commentary

There are commentary documents for each of these standards. The NDS Commentary is published by
the American Wood Council. The CSA 086 Commentary is published by the Canadian Wood Council. The
Eurocodes include commentary and worked examples from various sources.

5 Considerations for an ISO/TC 165 design document

In the Introduction, several functions of a structural design standard were identified with a note that
the standards have an ongoing role in moderating between practice and research. This is why structural
design committees are standing committees tasked with updating their standards on a regular basis.

Another desired objective for a design standard committee is to have a “balanced matrix” of membership:
users—producers—regulators—general interest groups. The rationale for balance is not just to protect
against dominance of any one group, but to actively engage each stakeholder group in the development
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of the standard. This helps to ensure that the standard will serve the needs of the entire design and
construction community.

The TC should consider whether it is appropriately structured to develop and maintain a structural
design standard. This might include consideration of a special working group to look after such a
standard, and it might involve recruiting other participants to help carry out the work. It might also
involve setting up liaison with other committees.

Beyond the procedural issues, it would be desirable for the TC to identify a potential rationale for
getting involved in a design-related standard or technical report, before considering options for moving
forward. Some possible reasons that have been suggested are as follows:

e  to grow awareness of design requirements,

¢ toseek greater compatibility among national standards,
¢  to build consensus on design methods,

e to promote state-of-the-art design methods,

e tostreamline existing design procedures.

It should be noted that a design standard may not fulfill all, or any, of these objectives, and that resistance
to adoption is a significant hurdle to overcome. The TC needs to consider whether it is appropriate to
undertake this level of challenge and responsibility.

Another key consideration is how the material specifications are to be referenced. If provision can
be included for utilizing national, regional and/or proprietary product specifications, there will be a
greater liklihood of an ISO design document being used as a framework at the national level.

6 Conclusions

At the September 2011 discussion of this review, the TC chose not to proceed with any particular
design standard initiative. It was suggested that the best fit, were an initiative to be undertaken in
the future, would be a standard addressing a selected type of member(s) or connection(s) focusing on
the underlying analysis and design methodology. The goal of this option would be to build consensus
on design methods, as well as to grow awareness and seek greater compatibility, and to lay out the
engineering principles rather than exact numerical solutions.

The following four elements should be included early in the decision-making process for the initiation of
a work item for a Timber Design standard.

a) Rationale and commitment to developing a structural design document,
b) Selection of an intended target audience and purpose for the standard,
c) Decision on structure of committee for maintaining the document, and
d) Selection of an option for type of document.

If ISO/TC 165 decides at some future time to move forward with a design standard initiative, it would
be preferable to model a standard on a basic template for a structural design standard rather than on
an existing timber design standard. An example of such a template can be found in the contents listing
of a handbook such as the Wood Design Manual published by the Canadian Wood Council (see Annex C).

It should also be remembered that the ISO strategic plan emphasized the need to “review the procedure
for New Work Items to better identify when the deliverable may be developed and promoted for use in a
regulatory context, and to adjust its development accordingly.”

Even if an international timber design standard is not adopted by a country or region, it may accomplish
other objectives such as education. But the need for a commentary should be considered as part of the

Copyright International Organization for Standardization ~ All rights reserved 9
Provided by IHS under license with 1SO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 11/30/2013 22:17:44 MST



ISO/TR 18267:2013(E)

decision process because a standard may not be sufficient to raise awareness and result in improved
design methods. Perhaps it will need to be accompanied by a commentary to accomplish these goals.

In addition, it may be appropriate to use a boxed value or similar method to highlight specific provisions
or parameters that require special attention before the standard should be adopted.
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Annex A
(informative)

Factors, issues and options considered by ISO/TC 165

A.1 ISO perspectives

A number of ISO and ISO/TC 165 strategy papers and reports have touched on the question of whether
or how to address structural design and related topics in International Standards. The following are
more recent instances (from 2005 to the present) of these reports, summarized to provide background
to this review.

A.2 1SO strategic plan

The ISO strategic plan for 2005-2010 puts forward a global vision and seven strategic objectives for
ISO International Standards and deliverables. The vision is defined as “facilitation of global trade;
improvement of quality, safety, security, environmental and consumer protection, as well as the rational
use of natural resources; and global dissemination of technologies and good practices.”

One of the seven objectives relates to the use of voluntary standards as an alternative or as a support to
technical regulations. Among actions suggested to accomplish this objective is to “review the procedure
for New Work Items to better identify when the deliverable may be developed and promoted for use in a
regulatory context, and to adjust its development accordingly.”

The purpose of thisreview is to examine this question inrelationship to astructural timber design standard.

A.3 ISO/TC 165 business plan

A draft business plan was prepared for ISO/TC 165 in 2006. The business plan listed the committee
priorities as follows:

e Developmentofproduct,classification, testing,and performance standardsto supportharmonization
of design and building codes internationally.

e Facilitation of the global adoption of international standards governing the use of timber in
structural applications.

e International cooperation in the development and expansion of the use of structural timber
products and systems.

Benefits expected from the work of the Committee identified in Section 3 of the plan included the following:

e Adoption of uniform test methods to... facilitate international exchange... and eliminate costly
duplication of testing for regulatory recognition of imported materials.

¢ Adoption of a uniform basis for the classification of design properties... to provide a mechanism for
the international utilization of design information.

e Identification of unified approaches to the evolution of design philosophy and the establishment of
a common basis for design of timber structures to increase the cost-effective utilization of timber
products and facilitate international trade.
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Although this implies significant activity in the area of structural design, there has been little activity in
thatarea. Section 5.2 of the plan laid out priorities for work on specifications, test methods, characteristic
values or design requirements by product..

A.4 Framework for ISO/TC 165 standards

In 2009, the Chairman of ISO/TC 165 prepared a draft potential Framework for current and new ISO/TC
165 standards, based on input over several years from TC participants. The goal was to revise and
update the Framework document as the standards progressed and evolved.

The review process included an “Overview of ISO/TC 165 and CEN/TC 124 Standards and Projects (dated
2007-09-24)"—which was updated in the Framework document—and solicited input from TC members.

The document notes the objectives in the TC’s business plan (see above) and the areas of standards
development as found on the ISO/TC 165 web page, but then breaks down the work of the Committee
into four broad categories:

e specifications,

test methods,
e characteristic (strength) values, and
¢ design requirements.

This breakdown was used to prioritize standards work at the time as shown in the following table:

Product Specifications Test methods Characteristic Design require-
values ments

Sawn timber 1 1 1 2
Jointed sawn timber 2 3 3 4
Laminated sawn 1 2 2 3
Laminated veneer TC89/SC 3 2 2 4
Composite strand 4 5 4 5
Panels — Veneer TC89/SC 3 1 1 2
Panels — Non-veneer TC 89/SC 2 1 2 1
Round timber 1 1 1 2
Bamboo 5 5 5 5
Composite I-joist 1 1 1 1
Composite panel TC 89 2 3 1
Composite beam and 4 5 3 4
post
Component — 1 1 1 2
Trusses
Component — Panels 4 3 4 4
Joints 1 1
Trusses 1 1 1 2

Category 4 (design requirements) could mean different things to different people. It could mean using
design values and behaviour equations to calculate section properties, or it could mean basic assessment
of material properties for use in structural applications.
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The discussion reports that the TC consensus was to limit category 4 standards work to characteristic
values, or related testing or analysis, and not to get involved in determination of design values and
material behaviour equations linked to other regional or national decisions. It is noted that regional
criteria for design values and material behaviour may be interrelated with criteria for other major
structural materials.

The draft business plan raises some strategic questions arising from work underway on ISO standards,
some of which relate to category 4-type standards, e.g.:

e How to determine the level of precision in relation to timber properties?

¢ How to decide to reference a set of test methods vs. alternative methods?

e How to reference diverse climate conditions in a standard?

¢ How to define characteristic values throughout all ISO/TC 165 standards?

e How to avoid confusion between characteristic values and design values?

¢ How to make a generic characteristic value standard referenceable in other standards?

NOTE ISO/TC 165 is currently working on the development of a “generic” characteristic value standard, as
well as a timber structural classification standard.

A.5 New committee framework

In 2011 the TC adopted a new framework document for development of future ISO/TC 165 standards
and, where appropriate, for revision of existing standards. The goal was to promote greater consistency
in the committee’s standards, to clarify how the standards related to “design requirements” and to
respond to some of the questions listed above.

The new framework sorts each standard into discrete subject areas so that they do not overlap or
cover the same ground, and each unit represents a step in the hierarchy supporting national design
standards (see the end of this annex). Also, the framework is predicated on common “base” standards to
be referenced in other ISO/TC 165 standards.

The four distinct areas in this ISO/TC 165 framework are as follows:
e product specifications,

¢ test methods for the product,

e requirements for determining characteristic values, and

e strength classifications or performance ratings.

The framework also reserves a place for overarching “design standards,” which may be either national
standards or, should the TC decide to undertake such work, ISO standards. At this date, no such work is
planned within ISO/TC 165.

In adopting the new framework the TC also took steps toward greater consistency in other aspects of
standards writing, e.g. terminology and moisture classes.

A.6 1SO policy on global relevance

A presentation given by ISO staff at the 2009 Bordeaux meeting of ISO/TC 165 described the ISO “global
relevance” policy. It suggested options to improve the fit between International Standards and local
conditions, including the following:

¢ ‘Deemed to satisfy’ approach — identifying national or regional standard requirements recognized
to address the same intent as a clause in an ISO standard.
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¢ Boxedvalues —identifying specifications that are expected to be modified by the authorities having
jurisdiction to suit regional or national needs.

e Alternative clausesinastandard —inserting clausestoincludereference to significantspecifications
or conditions (such as climate) that may vary from the general case.

e Alternative annexes — providing a reference (normative or informative) to major variations in
design or specifications where necessary to meet regional or national needs.

e Separated alternative documents — moving specific requirements that may not be applicable in
some regions to separate Technical Specifications.

A.7 RecentISO/TC 165 review (2009-2010)

Discussion at the Bordeaux ISO/TC 165 meeting focused on feasibility of developing timber design
standards that could be used at the national or regional level. Based on individual national situations, it
was generally conceded that the differences in regulatory structures, geographic and climate conditions,
and design framework would make it difficult to develop a comprehensive ISO standard for design of
timber structures.

It was suggested that a simplified design or design framework document using common principles from
regional and national standards might be achievable. It was noted, from the TPM presentation (N644),
that ISO 15673 contained boxed values that could be modified by the national standards body due to
local design and construction requirements and practices. Authorities in each member country are
expected to review the boxed values and substitute alternative definitive values where appropriate in
the national application of the document.

It was agreed that the simplified concept be investigated further and Mr. Karacabeyli undertook to look
atitin detail with the Chairman to see if the same strategy could be adapted for timber. The initial goal
was to draft a conceptual document to be further developed after discussion at the meeting in 2010.

At the 24th meeting in Victoria, Working Group 2 received a Draft design code for laminated bamboo,
but indicated that a product standard would first be needed for Laminated Bamboo to identify the basic
characteristics of the product. There was also a suggestion thatthe draft mightbe used to start developing
abroader structural design standard or technical report for timber. The ISO/TC 165 Chairman agreed to
undertake a review of the general issue and report back to ISO/TC 165.

The Chairman also wrote an article in the May 2010 issue of ISO Focus about ISO/TC 165 priorities. The
article suggested thatinternational standards could present, particularly to countries without substantial
resources for standards development, a unique opportunity to accelerate adoption of wood-based
construction by being part of the consensus-building and having access to state-of-the-art technology.

This review was prepared originally for the 25th ISO/TC 165 meeting in Bali, and the results of that
discussion are reported in the following section.

A.8 Summary of 2011 review by ISO/TC 165

At the 25th ISO/TC 165 meeting in Bali, the Technical Committee examined this paper and considered
potential options for getting involved in the development of a structural design standard(s).

The Chairman’s Advisory Committee expressed interest in opportunities afforded by design standard
initiatives including: facilitation of trade for both products and design services, recognition of mechanics-
based models, and a forum for discussion of design differences between countries or regions. It was
recognized that some past and present work items appeared to come close to the definition of a design
standard (e.g. bamboo standard, cross-laminated timber standard).

There was also discussion of the history of the 1980s involvement with the CIB Structural Timber Design
Code (see Introduction).
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Notwithstanding the history and level of interest, participants expressed concerns about the following
aspects of an ISO design standard initiative for timber:

e Size of the task(s) and the work commitment,

e Complexity of design solutions, in terms of failure modes in connections and structures,

e Difficulty in generalizing solutions involving ductility of structures,

e Existing agreements between CEN and ISO bodies on standards development, and

e Uncertainty as to which specific problems would benefit most from international solutions.

The TC discussed various options ranging from “no action” to undertaking a complete structural timber
design standard. In view of the concerns identified, there was no support for the latter option. There
was some support for a limited standard approach that would address only a selected type of member(s)
or connection(s) and focus on the underlying analysis and design methodology.

At this time, the TC chose not to undertake any specific design standard initiatives. This is not to say that
the TC did not support the rationale as listed in Section 6, particularly the following:

e To grow awareness of design requirements, and
¢ To seek greater compatibility among national standards.

It was recognized that the TC could still work on these objectives in other ways. For example, the TC
could circulate reports related to innovative or important design requirements and could meet from
time to time in conjunction with other international groups interested in these issues.

The option to develop a limited-scope form of design document as either a standard or a technical report
would be available in the future if the opportunity and interest were to arise. Meanwhile this report has
been prepared with the intent of having the information available for future reference by the TC.

It should be noted that factors such as fire resistance, durability and serviceability (e.g. creep, vibration
and sound transmission) are beyond the scope of this Technical Report but will require consideration for
future standards development, coordinated with other TCs having responsibilities relating to these issues.

A.9 Lessons from review of current standards

The review of ISO structural design standards has identified a few points that should be kept in mind
with any new initiative:

e Basicreliability or safety levels are dependent on national or regional decisions and so are difficult
to standardize on an international basis.

e Scope limitations do not necessarily make a standard easy to use. First, one must decide how to
design the standard to serve its intended target audience. Then it may be possible to develop a
standard on the basis of simplified assumptions or requirements.

e [tis good practice to develop a commentary, perhaps as an annex, at the same time as the standard.
This provides a place for contents that are advisory or difficult to formulate.

e It is preferable to specify materials by reference to other standards. This includes proprietary
products as well as traditional or generic products.

e Structural design standards are not simple. In particular, connection design is quite involved and
complicates even a limited-scope standard.

The question of “boxed values” also deserves discussion. One might wonder why boxed values are needed
in an international standard if the purpose is to draw attention to provisions for review by a national or
regional authority prior to adoption. Typically, everything in the standard needs to be reviewed prior to
adoption, so why highlight anything?
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There may be some value in using boxed values as placeholders to ensure that the adoption of the
standard includes systematic input of quantitative values and also a systematic evaluation of the
resulting output. The usefulness of the boxed value approach depends somewhat on its focus, i.e. if every
number in a standard is boxed, it does not add much to the process. It is more useful if it draws attention
to specific parameters that are particularly sensitive to variables that can be explained in commentary
or background material.

This is all based on the assumption that a decision is made to develop a normative document. If the
decision is made to proceed with a Technical Report instead of an International Standard, boxed values
are less important.

FRAMEWORK FOR
ISO STANDARDS FOR TIMBER STRUCTURES

LOADS, FORCES and
OTHER ACTIONS
ISO TC98

DESIGN STANDARDS FOR

TIMBER STRUCTURES
ISO TC165
DETERMINATION OF DESIGN VALUES
- STRENGTH CLASSES
- PERFORMANCE RATINGS
MAKES ESTABLISHMENT OF CHARACTERISTIC
REFERENCE
VALUES
TO
TEST METHODS
PRODUCT / MATERIAL
SPECIFICATION

Figure A.1 — Framework for ISO standards for timber structures
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Annex B
(informative)

Overview of ISO structural design documents

The following table provides an overview of ISO structural design documents.

NOTE Inthis table, ISO 9652-2 makes reference to IS0 9652-1 and ISO 9652-3. These parts were not completed,
but were used as a basis for CEN documents EN 1996-1 and EN 1996-3. These documents may be consulted for
additional information.

4 0O .
Copyright International Organization for Standardization ©1S0 2013 - All rlghts reserved
Provided by IHS under license with 1SO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 11/30/2013 22:17:44 MST



2013(E)

ISO/TR 18267

‘2ouepIng paqrelop

INOYHM ‘Uo1Ipuod udisap e se
Pal13uapI ST USISAP AI1[1qeoOIAIDS
'saouarIadxa

193sesip-1sod 03 9ouauaya1 o1y10ads
soyew udisap paseq-uonrenjeay
‘SeaJe UleIad Ul asn J0j plepuels
Pa1JIpP0I-UOU ‘[BIO] B SE PAIJIIUSPT
SI pue ‘syuawndop OSJ I1ayio

9Y3 Ul puNoJ SI3eYM WO.1j SI9J

-J1p u8isop ,paseq-aouaLiodxy,,
‘uorye[no[ed £39es Jo 103}

-oej oy1oads e sapiaoad 9G1ZZ OSI
‘ud1Sap SS9.13S 9[qEMO[[B 10,

«IUI[

-eAInba 1sea 1k, aaejey) sudisap
aanewId)e syturiad 31 aayrany
‘su8isap Surieaurdua pajenoyed jo
nalj ur sudisap paseq-uonen[eas
10 paseq-aouartadxa syiured

31 qey) puokag 'udisop ssoais
9[qEeMO[[E 10 S931S JIWI[ JoYII
joasnayy syurrad 9517z 0SI

"690TT YL/0SI Ul passnasip

jou a1e os pue ‘uonnedijdde ayj 03
o1j199ds spaepuels ul pajpuey aq
01 3.1 $3)B)S JWI[ A[I(LIIIAISS
‘umouy| a.ae A1[Iqel[a.d paaIsap pue
wn.ayoads peoy ayl JI ‘saouelsisal
paijroads ay3 Suisn paureiqo AJt
-peat aae saanpado.ud udisap ajes
Jey) Aes 03 U0 s203 1] '690TT Y.L
/OS] ul paaapisuod suonyesijdde

JO A3ISI9AIP 913 03 dnp suld.rewr
£19Jes 19130 10 S1010BJ 9DUBISISAL
J10J U9AIS a1 SaN[eA OU 1BY) IN0
sjutod pIomaloy Y3 “19AMOH
‘udisa( s91e1s MW

asn jou op jey) suonyesijdde ur san}
-1oeded apiao.ad 03 padoloej aq Aewr
S9JUB)SISa D1ISLI910RIRYD ) Jey)
$91E1S pUe ‘Speo[ J131e]S JO Uonde
a3 Jepun ‘suonyedijdde passaais ut
Pasn SUO1D9UUO0D S pUB SIaquiow
wnruiwnge jo £yoeded peof ajew
-1nay3 sapraoad 69011 ¥.L/0SI
Jey) surejdxa uondNpo.IU] Y I,
"(T-12£0T 0SI 03 JeIUIIs) dUE
-)SISal pue peoj 10Jj s.103oej [eryled
y31m suoryenbs ugisap a3a1dwod
ap1ao.ad jou saop 31 ySnoyie
JeuLoj ugisa( $91e1s JWI ul
pajuasaud st 69011 Y.L/0SI

PIEIVEN
SIY2 JO dWI) 9] e d[R[IBAB 10U
SeM }1 ‘T1oAamoy ‘plepuels udisop
[eIn3oN.13s B .10J 90102 2jeridoadde
93 9q 03 Waas p[nom 1-z596 0SI
‘pauyyapun

s1 A)1[Iqer[a. 10 S1030e) A)ajes Jul
-ysijqeasa o3 yoeo.adde [[e1on0 oY ],
"2-2596 0S1J0 153193 03 £[2500]
pan aue sadourid asay, ‘udisap
Jo s2A1103[qO Sk, Ssaulshqoy pue
Anqiqess,, jo sajdiourid [esauad a3
SojepueW Z-7596 OSI30 G 9asne)
'sy18uaa)s padoldejun ale syusaul
-a11nbau ya8uaays wnwiulp ‘Speof
Pa.J032ejuUnN SAJIIUIPI AU ‘SHWI|
peO[ 03 S.19)3.1 Z-2596 OS] 219YM
‘uonje[noed Aq pausisap Aruosew
Pa2.10jula. S3SSAIPPE £-2596 OSI
"1-2596 OS] 01 Pa.119Jad ST .1asn ay)
‘uonye[noed £q pausisap A1uosew
Po2.10jula.IuUN 10, ‘SUOIIB[NO[.D
[eIN1ONI)S 10 PaaUl A3} INOYNM
ugisap Al1uosew Jo sased d1j10ads
ap1ao.d 03 pausisap si Z-2596 0SI

*(z'€'G) S9oUBISWND.IID J9Y30 .10
SUOI}IPUOD [EJUSWUOIIAUD ‘SaN[eA
u81sap ‘SwalsAs [eINn)ONIIS Y3

uo Surpuadop ‘pIepuels e urym
S[9AS] JUSIIJIP JB 39S 9q P[N0I A1
-[1qera1398.1e) a3 3ey3 s3sad8ns 3]
"1ea.18 a.ae saouanbasuod orwou
-009 10/pue yS1y SI 9J1] 03 }SLI —
J0 ‘91qe

-19pISU0d 1€ saouanbasuod orwou
-029 10/pue S1SIXa JJI] 03 SLI —
a1q18118au 10

[[ews a.1e $92uaNbasu0d IIWOU0Id
pue d[qISI[3au ST 31 03 3SLI —
:smof[oj se Suiduel ‘sejels

] 8urpaasxa jo saouanbasuod
a[qissod a1} .10J JUNODIE 0] UISOYD
9q p[noys AI[IqeI[a.1 18y S930U

3] "uBISap [BIN3ONIIS 10J SAN[IqE
-1[9.1308.1€3 10J S9POD [EUOIIEU

03 1osn oy} s.19ja. T-1ZL0T OSI

‘y6£Z OS] 03 19sn ay) SuLLIdjaI pue

s3daouood o1seq SuLIaA0d peajsul
‘SUOTIBUIQUOD PUE SI10308) peo[ Sut
-pnjout suoryenbs ugisap aja1dwod
ap1ao.ad 30U sa0p U ‘€L9ST OSI
ayI[un "yewroj udisa( saiels
Jwr ut pajuasaud s1 1-1Z£0T 0OSI

‘uonndope 2.10J9q Ma1Ad.1 Paau
A3y 1ey3 moys o3 (syaxoe.q ur nd)
.paxoq,, a.e san[ea [eILIDWNU Y]
Jo[[e Al1eaN "€£9ST OS] jo 1aydope
[eryualod a3 Aq paururialap aq
03 3B pue UaAI3 Jou a.1e (speo|
[BUIWIOU) SOA[9SWAY] SPeO] 313
ySnoyjje ‘suolyeuIquiod pue
S.1010B) peo[ 3ulIaA0d suolenba
919[dw0o Jo w10y 9Y) Ul papnoul
a1e syuawaainbal peoj udisaq
‘SUOISUdWIIP wnuwiuiw Aq

€L9ST OS] ul passaippe A[[eausd
sTyoIyMm ‘udisap £31[1qeasiaIas
10J uaA1g aae suoryenba oy ‘sejels
] A31[1qeadIAISS pUE d)eWII[N
pue ‘a1 ‘Kyrpiqeanp Yyuap £s1031s
peof [e1a3e] ‘A3r18aiul [eINnIoNIIS
:JO UOIRISPISUOD SPN[IUI SIJBIS
3wy ay3 3ey) sajediput 9
"UO01103[Jap ISISaL

0 SI9qWAW 100[J JO SUOISUdWIP
wnwriuiu *§'9 ‘syuswaainbag A1
-[1qeadiatas 03 Ajdde 03 pasn os[e
S1,9]qeMo[[e,, WL.1a] 31 ], "JRWL.I0J
ug1sap (ssa.a3s a[qemo|[e) ssa.is
Sunyrom ui pajuasa.ad ae syuawr
-aambau urreaq pue udisap [10s
jey)3 3deoxa ‘Jeurioj udisaq seleis
iy ut pajuasald st €£95T OSI

ugisap J10j siseg

¥002:95122 OSI

S661:690TT Y.L/0SI

0002:2-2596 OSI

L66T:T-12LOT OSI

S002:€L9ST OSI

judWNIOP
10 pIepuels

sjuawndop uSIsap [e.InIdNIIS OS] JO MIIAIAQ — ['g d[qelL

19

Copyright International Organization for Standardization — All rights reserved

Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 22:17:44 MST

No reproduction or networking permitted without license from IHS



2013(E)

ISO/TR 18267

*sdno.ag swoour

JoMO[ JO dOURI[a.I-J[3S a3 aj0woad
0] SUBaW B Sk 0S[e pue ‘ururery
pue Suryoea) jo portad Juof e pasu
,10109s [RULIOJUL, Y] UI SBSSAD
-0ad Surpying jeyy siseq ay3 uo
paure[dxa a1e (¢'7'9 10/pue °°9)
uonen[eAs 1o 3duaLIadxa uo paseq
u8isap Surmojfe suoisiao.ad ay ],
*SUOIIBI9PISUOD [BUOLIIPPE d1Inbau
Aew 2.1n30n.13s 93sodwod e se
pasn ooqureq jey) sajou 3 sjurof
pue s1oquaw Jo udIsap sassalppe
9612Z 0SI ‘A[Lrewtid 'usisap jo
suonedijdde £q 10 az1s 10 ad £y
[€INIONIIS JO SULID) Ul PAIOLIISAT
10U S19GTZZ 0SIJo adods ay,

*aanjrej angej
ysurede udrsap “aernonaed ur ou
SPeo[ J1WeUAp J9pISU0I J0U SI0P

6901T Y.L/0SI'0S|V "passa.appe
10U 3. $9)BIS W[ A)[I(LIIIAISS
. plepueis [euoneulalu|

ue 10J SISeq a3 Se pasn aq 110deoy
93 p[noYys ‘I93e[ pajdd[as aq 0}
ae[nuLI0j USISap 93 Ul SIUSIIIJJI0I
pue san.tadoad [estueyosaur 10y
san[ea jJo d210y2 9y} SurALd[ A[IYM
‘A3111qe3dadoe [e1auas aaey yoIym
a.n{IeJ JO S9IPOW SNOLILA 33 3J1IP
-21d 03 sueaw ap1ao.d 03 s1310doy
[e21UYd3], S1y3 jo wire ay,, eyl
sure[dxa 7'y ul Alejuawuiod ay |,
'sagdpriq

pue 3203s Sul[[0.1 ‘SI[DIYA ‘SIUBID
‘s1omo1 padnle| ‘syusuoduwiod gur
-pling se yons sea.ae Juriaauidus
[e1ouad Je pawte st 690TT ¥.L/0SI
sAes (z'y) adoog ayj uo Arejusawr
-W0Y) 'SaI[qUIaSSe wnulwne uf
Su01129uu0d pue syusuodwod jo
SoN[eA J11SLI91JRIRYD SUIULISLSP
03 suoissa.adxa udisap sopraoad
690TT ¥.L/0SI sdes adoag oy,
‘wniuiwne

3Ins 03 pajsn(pe ‘spoyaw udisap
[9931s uo paseq a.Je saanpado.ad
ugd1sa( ‘oB[NWLIOJ INOIABYDq

pue sepouw a.anjrej jo sajdrourad
[e1ouad yim Suifesp ‘2-1ZL0T OSI
931 JUBWINIOP [2A3[-Y31Y B

se pausdisap s1 6901 T Y.L/OSI

'SJ191SesIp

[ednjeu ul $a.In3don.as AI1uosew
Pa2.10jula.1un Jo p.odal a3 Jo
ssoualeme 3sa83ns z-z596 OS] Jo
uoneoijdde 03 sUOI}O1IISAT DWOS
‘ugisop patsaurdua

pue uSisap paseq-san.t usamiaq
Lduoz K213, e suonisod uorsiaoad
SIY L, "Pa309Jje 2.1N3INIIS 33 JO
11ed Jey) 10y apew aq ued suone|
-Nd[ed U} ‘SHWI[ Y3 dPISINO [[B]
suorsuawip 10 sy13ua.ays ‘speoj j
's1y31ay [[em pue

‘sguruado Jo Suo1IedO[ pue SAZIS
‘syjduaj Surreaq pue sassau Iyl
wnuwiuiw ‘sueds uo pased a1e
sywlI *(zw/uy z‘7 ueyy 1e1eaad
ou sa.anssa.ad uipnout peoj puim)
suo1da. auo[dAd/auedLLIny 10
‘(zw/uy 60 ueY) 193€3.13 OU peo|
MOUS JOO.) S9IBWI[I UISY1I0U Ul
95N 10J papUdIUIIOU ST Z-2596 OSI
Jey3 3s983ns syrwi| peor|

*S9UO0Z JIWISISS Ue).13D 10J
sjuawa.dinbaa udisap yym xauue
UE SE [[9M SE ‘UOI}BJO0] PUE 9ZIS
ure).1ad B Jo s[[em 3ulieaqpeol-uou
[euI93xa ‘(Surping Aue) syjem Jur
-Ieaqpeoj-uou [eutajul ‘(Suipying
Aue) sjuawaseq 10j suoisiao.ad

Aq pajuswaiddns st adoas ay],
‘3urpeoy [ed

-12.19A PIWI] PUE SPUIM dJeIopow
UIIM Sea.de J[WSIIS-UoU Ul pajedo]
(s8uipring £s103s-a[3uls [[RWS
19130 .10) Juawaseq e snyd s[aad[
100[j 0M) UBY) dJ0W J0U Jo sSul
-[[9MP 9SLI-MO] 03 Pa1DLIISAI A[[eD
-Iseq S 2-7596 0S1J0 9dods oy,

*309[qnNs 93 UO XoUUE dAIJEULIOJUT
ue se [[om se ‘@ndnej yirm suijesp
UO01}09S 9[eaZIS B ST a1aY ], 'uSisop
J1WISIaS Jo syuswaanbau [eroads
a3 se ‘sjoadse uSisap awos 1040
10U s90p T-1Z£0T 0S1Jo 2dods sy,
*A31[1qeI[a.1 10 S10)0e) K)ajes
SuIysIqe1sa u1 UoeIdPISUOD 0JUI
uaye) 9 P[NOYS SANSSI UO0IA.1d
pue uonedLIqe) 9SaY] JeY] S910U
1-1ZL0T OSI PUE ‘U01Id3.19 pue
uonesLIqe) yarm siesp z-12L0T OSI
-az1s 1o Aoued

-n220 3urp[ing 1oy adoas ayj uo
syt aoe[d jou sa0p 31 0s ‘USISAP
urp[ing [[e1a0 ueyl Iayjel (suon
-09UU0D pue sIoquaw) udisap
[elIo1eW SassaIppe 1-1Z2L0T OSI
‘suordau pado

-[9A9p.JapuN Ul SPIEPUE)S [EUOTIRU
Buronpoud a0y ayejdway e apraoad
01 9q Aew juajul Arewrtd ay3 eyl
s3s038ns s1y ], -yuowdo[aaap pue
Awou029 Jo 93e)Ss a3 03 30adsaul
y3m rewrnndo aq 03 S9pod [RUOIIRU
ul0.1j paure}qo aq p[noys ‘sajes

I YOTYM sjudwaIINbal [edrIewnu
o1j109ds aprao.ad jou saop 3] “An
-[IqeadIAlas pue A1ajes Surpaedal
S9INSBaW JUI)SISUOD puk a3enbape
2.Insua 03 uSISap [BINIONIIS [99)S
uo sp.aepue)s [euoneu Sunjerp
10 SI0MaUIeI] [9A3]-YSIY B apIA
-01d 03 papuaqul st 1-12£0T OSI

'Sqe[S 932.10U0D Ul JUdW
-92.10jUla.1 1BAYS 10 9SI9ASURI] 10]
sauanpadoad 89 ‘0doas ay3 puokaq

aJe jey) suoisiaoad jo Iequinu e
SalnUapt €£9ST OSI uolppe uj
's1ojowered Surp[ing 1ayjo —
pue ‘yaduay ueds —

Y81y £9101s —

‘ealde 100[J —

‘s£2.103s Jo Ioquinu —

‘sad £y Aouednooo —

:03 Ajdde adoos ur suoryejrwIg
'Seae 9A1}IB-dIWSIAS

ul pajedof a.ae suoida.l padooa
-opIapun Auew yey) uonrugooal
ul papnput ate suoisiao.ad axenb
-ya.1ey saureping aonoead uorny
-ONIISu0d pue saanpado.d sisjeue
Se [[oMm se ‘syuawalinbal udisap
peoj [e1a3e] pue A}1ae13 SuLI9A0D
JUSWNIOP SUO[B-PUB)S dAISUIXD
K1anesrg/9GT OSI ‘payrdus
pue pajwi] st adods ay3 ySnoyly
‘S[epow

y38ua1ys paydadoe-apimpriom
payIdwis uo paseq a1e sa[n.l
uS1sap ay3 3ey) pajels s13] “Apoq
A103e[ngau ajerrdoadde ayy Aq
pajenjeaa a1aym ‘uonyedyrduirs

e se A[qewnsa.d ‘sapod 919.10U02
[euorleu SuIISIXa 03 dAIJRUIS)[E Uk
se pajsaddns os[e s13] 'spaepuels
[euorjeu SulISIXa aARY J0U Op
1e1[} SALIIUNOD 10J ,‘P[IOM B[} JO
sea.le pado[aaap ssaf, ut sduip[ing
91910U0J [[eWS dSLI-MO] Jo US1sap
10j papuajul s 11 ey sa1els
€£9ST 0SI 03 uondNpo.UY YL,

suony
-ejrwl| pue adoog

¥002:95T22 OSI

S661:6901T ¥.L/0SI

0002:2-2596 OSI

L66T-T-12LOT OSI

S002:€L9ST OSI

JudWNI0p
10 paepuels

(panunuos) 1°q 31qel

‘ ©ISO 2013 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 22:17:44 MST

2N

Copyright International Organization for Standardization

Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS



2013(E)

ISO/TR 18267

'SuLI9) peO.q
A13A u1 papiaoad st aouepiny
‘paynauenb jou aae

sjuawaInba. ay) Jo 3sowr douls
‘95122 OSI Yy3Im 9oUBWLIOJUOD JO
N0 10 Ul sem ugisap oyjroads e
I9119YM SUIULISIDP 03 I[NIIJIP
9q prnom 31 ‘oengue [[eys,
AJojepuew Ul UAILIM YSnoy[y
'Suols

-1a0.1d paseq-aoueuriojtad 10 aA1}
-ej1[enb Auew sapnpur 95177 0SI

*9B[NULIOJ PUE S[9POW [BINOI
-ABY( [991S Y3IM suostredurod
Surmelp sased awos Ul ‘Oe[NULIOJ
puE S[opow [eInorAeyaq 03 30adsal
Y3Im aoueping pue punoadsoeq
sapraoad 690TT ¥.L/0SIJOV
XoUuuy ul AIejuswwo?) ay |,
"A[9AISN[oxd 3sowl[e pasn Sulaq
Jreys, yam ‘o8engue| A103epuewr
sopnoul pue ‘@uo Surwodaq jo
JUDIUI Y3 YIIM UIIILIM SeM I1
‘plepue)ls [BUOIIBUIIIU] UL JOU ST
1 ySnoyay "110day [ed1Uyd9], € St
plemuojind sem 31 Aym sure[dxe
PlIomalo, 9y, ‘pIlepuels [euory
-BUIDIUJ Ue uey) Joyjel yiodoy
[B21UY23], B ST 690TT Y.L/OSI

‘suoisiao.ad ugisap pajielap pue
2d09s $31J0 JUIIX3 33 03 ‘pIepue)S
a[qead.ojua A[[eda] e sejdope 03
I91SEd 31 93 el p[noys z-2596 0SI
Jo aanjeu aandriosaad ay,
aoueping orjroads Suippe
oYM " SurureIsal st yargm
‘Ilem 31482 € JO Je3] SuLIeaqpeo|
10 ‘[[em ay3 03 panl A[8.1nd93s 10
papuoq aq p[noys [[em Suruajjus
a3, 1ey) sajels z'g ‘ojdwrexs 1og
‘[1e39p JO 0] B dpN[oul JoU SI0p
pUE JUSWNIOP 110YS A[ITE] B STI1
I9AOMOY ‘[enuew .10 Jooqpuey

B Ul PUNOJ 8¢ P[NOM JBYM WO.1J
Jua.19JJ1p K194 J0u aae soryderd
pue S9[qe] UO0I1D3[as 31} 0S ‘ 9AI}
-drrosauad Ajrrewrad st z-z596 OS]
‘suoisiaoad pajyiurtad,

M?dJ B OS[B d.1€ 313y ], "ISIXd Jey)
suoisiao.ad A10s1Ape Aue se [[am
se — suolstaoad A10jepueu [[e .10]
noysnoayy [[eys, ueyl Iayiel
.PINOYS, ULId) 9] JO asN Sa¥eW I|
"SUOIIB[NI[BD INOYIM JUIWNIOP
aandriosaad e Ajurew Suraq ‘Gur
-JLIM-spaepue)s Jo wnaydads sy
JO pus 19130 93 e S1 Z-2596 OSI

JUaWNI0P
9[qead.aojua A[[edaj e se uorndope
10§ £31[13n s31 31w| os[e 3y
UOISIJap SIY) ‘Spaepuels [euoneu
I9130 UIIM ID1[JU0D Ul 3q 03 A[dYI]
SS3[ puk pajusLio dduewLioyrad,
a.Jow sT3r3eyy sueaw 1-1Z20T OSI
Jo Apoq ay3 JO N0 SUOIN[OS [eD
-LIaWNU pue se[nuLIo o1j1ads
9AEJ[ 01 UOISIIAP Y I[IYM
"A1ejusawwiod se

[1dm se syde.ad pue se[nuLI0j Y3IIm
[eNUEBW .10 J0O(PURY 90U.I9J3.1 JO
puly e se saAlas I-1ZL0T OSIJOV
XoUUY "9AIJRULIOJUT SB PAIJIIUSPI
s1xauue ay3 y3noyj uaas ‘98ens
-ue[ aalssiuntad pue A10jepuewt
yioq ui usLIM SIT-TZLOT OSI

JO ¥ Xauuy ul A1ejuswiwio)
"T-TZLOT OSI

JO Y xauuy Alojepuew-uou ay)

Ul punoj aq ued 3say3 Jo SaWos

Ing ‘suoryenba ugisep Auewr

00} dpn[oul 30U S30p Apoq urewr
9y, ‘SIaqUIaW [99)S [BINIONIIS
J10J 9e[NULIOJ puE S[opow Sul|
-onq sepnpul 1-1ZL0T OSI

JAew, piom ayl Aq pajed

-1put st uoissiuriad ‘sased 3sowr uj
+9o1y0ead Surpjem o3 diysuonefals
ur pasn si ,panuLiad, ,[[eys, Yam
9[qeadueyd.Iajul JSOW[e SWaas 1
sea.e 19y310 ul y3noyije ‘anoraeysq
a[nonp 10j Surudisap pue S[2Ad[
Anqiqera. se yons syutod [eorydos
-oqtyd yam pasn st p[noys,
‘(.11eYs,) @8en3ue[ A10jepuew ut
ua13LIm A[[e1ouds ST T-TZL0T OS]

'9sh 03 $92.1N0S
UDIYM 10 ‘PIIUBLIEM DB S.1010€]
93 I9Y39YM SUIULISIdP P[NOM SUO
MO] 1B3[J J0U SI )] ,'PaIUBLIEM

SI pJepueis Sy ul y3.10J 39S Se
S.1010BJ UOIINpal Y13uaals ayy

Jo juswkojdwa,, J1 SUWIN[OD .10J
swel3eIp uUo13dL.ISIUI JO SN Y
SMO[[e £'ZT°E ‘PIA[OSAI A[[nJ aq
03 1eadde jou op suoistao.ad awos
‘wa3sAs 1apa13-uo-qe[s ay3

Jo sadejueApe SassndsIp €7 T'¥L
‘39 jjooqpuey e a1 Speal ‘s
asne[) jo syied £[1ea pue G asne[)
Surpnpul ‘€£9ST 0SI130 YN
'suoisiaoad

A10jepURW 10] [[BYS, JO pBIISUL
.PINOYs, sasn Aqurew £/95T OSI
‘saanpado.ad

Joouadjooj ap1ao.ad o3 spre udisap
pue ‘sorydead ‘sajqey A1ojeuejdxo
-}J[9S @pn[oul 0] 9pewW SeMm 1.10JJ9
18313 e sAes uononpoajuj ay,J,
'sjuauwaainbal aAIsualxe sapnpoul
€L9ST OSI ‘PUBY 13430 33 UQ
'SU0I}29s

Ja[[ews urjnsaljySiw aanpadoad
ugisap 939[dwod 10w € dIYM
S9sed Ul paqLIdsad ate sroquiaw
JO SuOISUSWIIP WNWIUI ‘SUOIIN|OS
Surreaurdua aja1dwod 10y 93nINS
-qns e se saanpado.ad ajewxoxdde
03 UOIJUI)I. S[[ED UOI}ONPO.IIU] Y ],
‘uoljeuLIojul ,jooqpuey|, patapls
102 9q 31w 1eY) SINIYIOYS 1910
pue soiyde.s ‘sajqel se yons spre
ugisap Auew sapnpul ££95T OS]

apIns 1o piepuels

¥002:95122 OSI

S66T1:6901T ¥.L/0SI

0002:2-2596 OSI

L66T:T-12LOT OSI

S002:€L9ST OSI

judWNIOP
J10 pIepuels

(panuijuos) 1°g dlqeL

21

Copyright International Organization for Standardization — All rights reserved

Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 22:17:44 MST

No reproduction or networking permitted without license from IHS



2013(E)

ISO/TR 18267

‘90UdI9Ja.I pae

-puels B INOYIIM 00qUE] JO 9pRW
s[pued sapnpur os{e 9512z 0SI
CRICRCIEN

o1j199ds e noylim saanpadoad
[013u0d A3ifenb Suipeasd [[e1aao
10J Paau SaIJ1IUAPI 8T dSNe[) PuB
‘9oua19Ja.1 21J199ds B IN0OYIIM SI[N.I
Surpe.as pasoadde 10y paau a3
SOYNULPI 9GTZZ OSIJO LT 9sne[)
'9)BPp 1$9] WO.1J SAN[RA J1ISLI)IL
-IBUD 00quIE( 91B[ND[BD 0] B[NULIOJ
© S9AIS pue [-£5TZZ OS] 01 92Ud
-19]9.1 9AIJRULIOU B SBY 95TZZ OS]

‘XoUUR 9] ul paje[ngel a1e

s£ojre xendod a1ow 93 Jo SWOS JO
sanado.d ‘pajdafas Aoffe ay3 uo
puadap [[1m san1adoad [earueyoa |y
‘ysiulj aoejins —

‘Ay[Iqeuryoew —

‘ANiqeurioy —

JUAWIUO.IIAUS PapUaUl

9Y3) Ul 90UB)SISA.I UOISO.LI0D —

san

-1adouad papem pue Aijiqepam —
‘eaJe ur uon

-onpa. pue uonreduoya :Aynonp —
‘@jew3[n pue prai4 :y3suaays —
:a1qedrjdde se ‘suonelapisuod
3u1mo[[0J 313 UO pue p.Iepuels
[euorjeu 1o ueado.ung 1o ‘pIrepueis
[euoIjeUIdU] Ue 03 A}IUWL.I0JU0D

JO SISeq ) UO Passasse a( [[Im
A)1[1qIINS I9UUBW PAIUSLIO
-ooueuLIoyIad ‘peolq e ul payyioads
aIe S[eLIIBW ‘690TT YL/0SI Ul

's[[em Surieaqpeo[-uou 10j
Surpuoq 10 ‘SUOI}DAUUO0D JO SULId)
ur A]jo1.1q 3daoxa ‘@oue)sisal .o
son1adoad [er1ajew 03 SaoUa.IdJRI
9110 93 BUII0U S80P Z-2596 OSI
‘suonyedjoads 1ay3o Suowe
‘payy1oads se3sea| Je SI syun
A1uoseu jo y3duaays aarssarduwod
WNWIUIW 373 3.I9YM SISED 0} UOT}
-ed1[dde Ut pa1dLIIsal ST Z-2596 OSI
‘SpoYIaUW 3S3], ip 34Dg

— A1uosppy ‘§-7596 OSI YIIM 20U
-pJ1o2doe Ul paanseau st y33uaas
jun A1uosew pue ‘uoininopa Aq
ubisap A1uospwi pad.iofula.uf):[ 340d
— A1uosvp ‘1-7596 OS] 03 92U
-19J91 Aq 9d A3 1e310W pue SjIUN
A1uosewr sa1y10ads Z-2596 0SI

(€°8) Burpsong [ed0]
1s1sa. 03 A310eded J19Y] JO SuLId) Ul
pa1jIsse[d os[e a.de sadeys Jequisjy

‘paynrauenb jou Inq pajuasaada.
OS[e S1.10)0BJ 90UB]SISa.l [BLI9IBW
9y ], "an[eA 9y} .10j 20UIJD.1
21j109ds B IN0YIIM 9OUB)SISAI JO
anfeA 213s1I9)oeIeYD 10J [OqUAS
e apnpoul suonyenbs ugdisap ay,
'S

-udjsej jo sanradouad [eorueyoswr
10j pJepUB)S B Sapnul sIy |,
‘spaepue)s [euoljeu ajeridoadde
Jo sjuawa.ainbaa ay) 1o spaepuels
OS] Y3im aduep.aodde ul patjoads
a.Je s[ertarew ‘I-1z.L0T OSI Ul

‘uonndope

9.10J9q PaMalAal aq 03 d.Je A3}
1BY] 9]BDIpUl 0] ,PaX0(, .1k San[eA
9S9Y ], "}OU d.JB S9JUB)SISA [BNjoE
ay1 ysnoyye ‘payrauenb aae (db)
$1030BJ UOIIONPaI Y33uaals ay ],
‘spJaepuels [euoljeu Surpuodsa.aiod
93 10 OS] J9Y3ID 03 ST dJUI.I2JD.1
93 ‘s[eLIalew 10, ‘SAem Jo Jaquinu
B Ul pa0Ua.I9Ja. OS[. .. SpIepue)s
[euorjeu Inq ‘syuswaainbal ay) 03
pappe a.Je SpIepue)s asay3 ‘yuauwt
-ndop a3 Jo Apoq Y3 Ul padua.Id
-Joa a9y M "uSISap 10 SIseq pue
‘suoisiaoad Suipeoj ‘spoylawt

159} ‘suonyedlyoads [eLIajew uo
SpJepuels OS] 03 SIOUIJA.I AN}
-euLIOU AUBW SIpNIUI £/9ST OS]

suon
-eorj1oads [eriajep

'sisA[eue

1eqoiS e jo aoe[d ul [opow sisA[eue
payiduwis e jo asn ay3 syrurtad
95127 OS] ‘S9ssn.a) ooquieg 104
‘uonyisod A103e[ngal e wo.y
101d1a3ur 013[NDIJIP 9 P[NOI UOIS
-1A0.1d SIY ], "UO OS PUE ‘@IN30N.IIS
[e100S pagInisipun ue yirm Ayrunuw
-Wod B Ul PaJeIO[ 3.1 pUB SUOIIP
-e.I) paAlasald-[[am ‘p[o uo paseq
axe Aoy yey) papraoad Ajdwod

0] pawaap a.de sudisap yons eyl
$91B1S 95177 OS] ‘susisap paseq
-sa[n.a o1y10ads SuiqrIdsap INOYIA
'$2.1N30N.13S

pue sIaqua ooquieq jo udisap
o3 10j sardourid Surissuidus
JIseq sepnpul 95172 0SI

“(¥'L'V) staquaw
wnrurwnge 1oj se[nurioy fuippng
a3 03 A[[eo1y10ads J9ja.a Aew SIy ],

'SUOIIBIASD pJEPUE}S OM] SSI|
S}[NSOI 1S9} WO.1J dN[BA UBDW Y}
91€ JBY) 90UEISISAI I1ISLIdIIEIRYD
oY) 10j sanfea aA13 03 pajediel
uaa(q aAey 10day [BIIUYDIS], STY3 UT
uaA18 s10301paad, Jey3 S91eIS G'G
's1oquinu ugisap

[eury Suraey 3noyaim paysijdwosoe
9q UBd JeY3} MOY puelsIapun 03
3Na1Ip STt ySnoyare Kiiqe
-1[9.1 JO [9AS] JUSISISUOD d.J0W

e saplaoad 690TT Y.L/0SI e
surejurew 'y A1ejusawiwior)

*WLIOJ JUS.LIND S3I Ul papn[oul aq
10U P[NOJ SIUSIDIJJI0I [BdLIdWNU
pue senp1adoad [esrueydoow
o1j109ds asnedaq pajiwl] ysnoyae
quawnoop udisep Jurrsauidus

Ue Se PaAIadU0d ST 690TT Y.L/OSI

'2-2596 OS] UBY) 9A1IDLIISaI d10W
9q Aew S9POD [BUOIIBU SWOS pUE
1-2596 0SI ut yoeo.adde paje[nofed
ay31ey3 s3sa88ns uononpoayuy ay I,
*S}TWI[ USALS 9Y3 9pISINO [[B] SUOIS
-uawiIp 10 SY3SuaI)s ‘Speoj a1aym
21n30n.13s e jo syaed a0y speut aq
PINOYS SUOIIB[NI[BD Jey) SIIE)S

1'9 sardiourid Surieaurdua yarm
JeI[IWE]J 3¢ P[NOM JI9SN PapuUL
a1 3sa33ns jeyy sy £3oeded
pue peoj 0} paje[a. syuawainbal
S9pN[AUI Z-Z596 OSI ‘Paploae d.1e
suonye[nored udisap ySnoyy

asn Apeal

10j suoisuawip pue sad£) [er19rewt
Jo suLIad) ut suonjos Suipraoad
pue ‘uorjeorjdde jo pra1y pue adoos
o) Sunrui| Aq paAaIyde sIsIy ],
‘paaimbaujou aae eIl Y3Suaays
pue 3uipeof jo suorje[nd[ed Jey) 0s
A[reoty10ads ‘paepuels paseq-san.a
©9q 01 pausdIsap s1 Z-7596 0SI

‘ugisap J10j aoueping o1j10

-ads aaow sapraoad 1-1Z2/0T OSI
JO Y Xauuy Al euLIOjul 9y |,
‘uonjeziplepuels

03 sayoeoudde ,aandriosard, pue
LQoueuriojrad  usamiaq jjoapery
JISSEB[D 9y} — JUAWNIOP d[qe
-90.10jud A[[edaf e se uonndope 10j
T-1Z£0T OSI Jo A3[1an ay3 pajrw|
dARY ABW SUOIIN[OS [EILIDWINU PUB
suoryenba ugisap o1j109ds 1no aaes|
03 UOISIDap dY) ‘puey Jay3o ay3 uQ
‘Spaepuels

[EUOIIBU 1930 YIIM }DI[JU0D UT

9q pinom ey suoisiaoad urejuod
03 A[9Y[1] SSO[ OS[E pUE SyUdW
-aambau ugisep Suizip.aepuels

03 yoeoadde paisaurdua-A[nJy
a1ow e aq 03 saeadde siy], -adoos
oy ywil 3yS1wr eyy sayoeoadde
(paseq-sa[n.) aandriosaad 1o
suoistao.ad o1y1ads awos Jurpnpur
j0u pue ‘saAnaa(qo 1o adurid
[e19Ud8 Jo SWLId) Ul SyusWaIInbau
Suihyads £q ££95T 0SI ueyd
yoeoadde pajuatio ,eouewrojiad,
Bjo a.ow saxe} 1-1Z2L0T OSI

1ayjoue auo Surd

-def1oA0 aWOS ‘qUINYI-JO-SI[N.I AT}
-driosaad pue spoyjaw uorye[nded
Josanmxrw e st /951 OS] ‘1[e1eA0
‘sIsA[eue Ul $309JJ9 Weaq-[, Jo asn
a3 sytuntad 1°6°4°9°L “€L9ST 0SI
ul paqriosald asoyy 10j sanjea
Je3YS puE JUSWOW INIISqNS
QUIULIdIAP 03 SISA[eUE dwe.)

e jo asnayy sytuiad €497/
'$2.IN30N.13S JO SISA[eUE 10j d0UE
-pm3oyoads sapnpour €£95T 0SI
"WA)SAS 100[J

93 Jo sjuawa[a jo Yidap wnwiurw
93 10j G'}°Z Ul suoisiaoad sapnpour
ST, "SUOI3D3S JIS[[BWS U[ }[NSI.I
81w aanpadoad udisap pajed
-1[dwod s.10W € 3.19YyM SISED Ul
paquiosaud a.Je sI1aquau JO SUOIS
-UdWIIP WNWIUIW “IS1[1Ed PaIou SY
‘suoryejiwi] 2doos ay

01 ururIojuod urpying asLI-mo|

B JO SuTwe.y [ean3oNas 93210100
-pad.Jojulal ay3 udIsap 03 30931Yd.Ie
10 J199UuI3Uud [IA1D paaalsidal e Aq
pasn aq 0} papusjul st £/£9S5T OSI

yoeoadde
pataauidua 10
paseq-sa[ny

¥002:95T22 OSI

S661:6901T ¥.L/0SI

0002:2-2596 OSI

L66T-T-12LOT OSI

S002:€L9ST OSI

JudWNI0p
10 paepuels

(panunuos) 1°q 31qel

[eXa)

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2013 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 22:17:44 MST

No reproduction or networking permitted without license from IHS



2013(E)

ISO/TR 18267

'1013u02 Ayrenb 3onpo.ad uo uoroas
B pue ‘sw.ia) [edauad ur aonoead
uonoNIIsuod punos gurinbaa
UOI309S € Sapnpul 95127 0SI

'S9OUE.I9[0)
UOISUSWIIP PUE UOIIEDJIIUSPI
1onpo.d 10j syuswa.ainba. sapnpout
690TT ¥.1/0S1J0 9 uonoag

‘syuaul
-woo [elauad awos sey 3 y3noyie

‘suoisiao.ad ao130e.1d UOIIONIISUOD
oy1oads apn(our),usaop Z-z596 OSI

‘A1ey

-UaWWO) 3y} Ul pue Surpem uo
68 Ul S[IBJP UOI}ONIISUO0D SWOS
sopnpul os[e 3 ‘syuswainbax
UO[}09.13 PUE UOIIBILIqE] YIIM
S[eap eyl g 1ed esey 1z.L0T OSI

"syuawaIImba. uoneIUSWNIOP
oISk sapnoul pue ‘@anpasoad
uononNIIsuod pue udisap uo (g)
UO01309S 3.10YS B SapN[Ul £95T OS]

sonoead
UO0ONIISUO)

"9oue
-ping [eqauad uo paseq ‘sudisap
paseq-aoualIodxa 10 paseq-3sa)

10J Smof[e sjutol uo T asne[)
‘udisop ooquieq
10 suonndwnsse guippow diseq

Ino sAe[ (uoreZIIBWAYDS) 8 dSNE[)
‘(z1 @sne[)) sassn.ay ooquieq uo

U01309S JaLIq B sapnul 951ZZ 0SI

'SU0I109UU0D pap[om

pue pajjoq SSa.Ippe 03 pasn sl
690TT ¥.L/0SIJ0 Iyl auo noqy
*A31[130np jo a3uel s,[993S 93

9ARY[ 10U OP SA[UIISSE WnIUTWN[e
JeY) sajou §'y ‘suonydo sisA[eue
JO UOISSNISIp JoLIq B Sapnjoul
SISA[euy Jo spoy3ayy, /2 9sney)
*9p0d ugisap

9je1edas ou SI 919y} YIIYM .10J
sad A3 [[e Jo saI[quiasSe wnjuiwnye
03 parjdde aq 03 pajoadxa osfe
S1JUaWNIOP 313 JBY) S2ILIIPUI
Arejuawruiod aY [, "I-TZLOT OSI 03
AJIB[IWIS ‘SUOIIDUUO0D PUEB SJUAU
-odwod uo sasnaoj 69011 Y.L/0SI

‘9oue

-ping jo sur1a) [erouad ySnoayy
Uey[) I3]0 ‘SUO0IIDAUU0D 10 SJUdU
-odwoo [enpralput jo udisap
SSO.Ippe 10U S3a0p Z-2596 OSI
'SUOI1OLI}Sa.I [RUOIS

-uawip pue [ed1139woa3 03 329(qns
‘sgurp[inq A1uosew padJojuraun
[[ews ugisap 03 saanpadoad
paseq-san. sapraoad z-z596 0SI

‘saljquasse oy1oads

0] 90UD.I9J2.1 INOYIIM (JUBWNIOP
a3 Jo Ja1.1enb auo Jnoqe) ‘rezap
QWIS U Passa.Ippe a.e suol}
-09UU0D pap[om pue pajjog
'SI9UIJJIIS PUEB SCaM

Jo uSISap uo 9°'g pue ‘sassn.I} pue
sweaq Jo Suldk.q U0 UOIIeULIOJUL
Sppe AIejuswwod ay) pue G'g
‘ugisap

Surp[ing [[e19A0 UeY) I9y3el (Suor}
-)9uuod pue sIaquiaw) ugisap
[elIo3eW S9ssaIppe 1-1ZL0T OSI

*SU0[309UU0D J3pa18

-uwnjod se yans ‘sjutof 1oj suon
-N[0S Paseq-SI[N.1 JWOS d.1e dIdY ],
‘S[[em 10 s1ap.a1d

‘sweaq uo pajtoddns sweaq pue
s3s10(.10J SIsA[eue auwe.1j Jo asn ay3
SO9SSMISIP €£9S5T OSIJ0 L dsne[)
‘s[rem.aeays pue swdearyderp se
S10€ WalSASs 3ulIsisal peo-[edaje|
9Y) pue ‘uollepuUNOj 9Y) 03 Aem
9Y) [[B SPBO[ IWSUL.I} SJUIWI[D
Sun.oddns peof-[eonaaa ay
‘sjuawaainbal [euoisuawip pue
[eor1owoad 03 309[qns ‘sqe[s 100}j
pue sisiof ‘sweaq ‘suwnjod ‘s{fem
91910102 JO SwalsAs Juip[ing
oy1ads sassaIppe ££95T OS]

sjuauodwod
10 S9I[qUIdSSY

'S9sed

Suipeoj aa.y3 10J sanfea oy1oads
USAIS ST YD1 M 1010BJ UOIIRIND
PEO[ B Sapn[dul 00quIEq ‘POOM 31T
'sayenby.aea

pue suooyd43 jo $303)39 a3 03
uonjuale saambaiieyy (4'11)
9o130e1d ugIsap uo asnepqns e
utuonoaas Joliq esey9s1ee 0Sl1
(6 asnepd) ,opo) Surpying
[euonjeN,, ay3 ut paqridsaid speof
Suisn udisap 03 s19J91 9GTZZ OSI

‘poriad

uInjal panbai e jo siseq ay3 uo
Po310913s A[[ensn a.e Speo[ d13SLIa}
-dr.Jeyd 1By $310U 690TT Y.L/0SI
‘[1e3ap Aue ul suois

-1a0.1d Surpeo] ssa.Ippe jou S20p 0s
‘suoryenba ugisap [[nj apnjour Jou
S90p 1 ‘uonIppe uj ‘Surpeoy a1elIs
A[uo sassaIppe 690TT Y.L/0SI

'souoz paads

PUIM 19MO] 01 P91DLIISAI OS[E SI
yoeoadde z-z596 OSI Y.L, “uoiIv[nd
-2 Aq ubisap A1uosow pad.ofulay
‘€ 34pd — A1U0SD ‘€-7596 OSI 03
pa.1ajaul s1.19sn 913 pue pajjturiad
jou st yoeo.adde paseq-sa[niayl
‘SOUO0Z JTWISI9S JaY31Y 104 "Sou0zZ
JIWSIAS 9)BISPOW Ul }[INg S3.In)
-ONI)S J10J S W] Paseq-Sa[n.l
[euonIppe sapnpul Z-2596 0SI
'sanjea payoads

03 pajiwul] a.le speo[ pasodwl ay3
aJaym suonesof o3 uonedrjdde

Ul pa3dLIISa ST 7-2596 OSI

‘ugdIsep Joquiaw uo

Pasnooy st 1-1Z£0T OSI A[[e19Uan
‘ug1sop o1wIs1as Jo syuswa.Inbau
[e1oads ay3 sapnjoxa A3o1jdxa
adoos ay3 y3noyype ‘suorsiaoad
uSIsop Joquiaw ul pa.apIsuod
s13uipeo| [e191e] ,'S8.IN1oNIS

Jo sisA[euy, ‘£ asnje) ul aae
$109JJ9 ABMS JO UOIIRISPISU0D

pue sjuswanbaa JuruaniieaQ
‘Aouanbauay pue apnirjdwe 10j (98]
9OUIPIJUOD WNWIUIW B SIIFIIUIPI
1-1Z.0T OS] ‘Surpeo| angiiey 104
‘sanyiauenb 1o spaepue)s 0} adud
-19Ja.1 21109ds INOYIIM ‘SULId) (IS
-U93 U1 speo| 03 S19J31 T-1ZL0T OS]

‘'Suwnjod pue sI1op.1s ‘sqe[s 100[J
93 Jo udIsap-aI pue maiaal Aq
PaMO[[0] ‘UOI}EPUNOJ A3 PUE S[[EM
[eanjonays jo udisap ayenbyaaea
uay) ‘udisap A3aead yum Suru
-u1daq g asne[) Ul 3.IeYIMO[J 3.Inp
-950.1d uSisep e sapnpul 95T OS]
'$.10)0€]

UOIEUIqUO0D PEO] PUE SJUIIDJI0D
peoj [enn.aed o1y10ads salrauapl
€£9ST 0SI ‘suonido peof Jo x1w s1y3)
Jo ssa[paeday "paoua.lajal si pae
-pue3s OS] Ue U9y} ‘O[qe[IeA. J0U JI
‘SpJepuejls [BUOIIBU 0] }S.11J S.I9Jo.1
€L9ST OSI 'Speo[ Jo ased ay3 u|

suoisiaoad peor

¥002:95122 OSI

S661:690TT Y.L/0SI

0002:2-2596 OSI

L661:1-1ZL0OT OSI

S002:€L9ST OSI

juaWNIOP
J10 pIepuels

(panuijuos) 1°g dlqeL

23

Copyright International Organization for Standardization — All rights reserved

Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 22:17:44 MST

No reproduction or networking permitted without license from IHS



2013(E)

ISO/TR 18267

‘95122 0S130

g xauuy ul pajsi| a.1e suonydwnsse
dWoOs '9GTZZ OSIJO ¥ Xduuy ul
A103s1Y pue puno.agdyoeq aded-auo
e S[ 219V [, "ATejuawiwiod d1j10ads

B apnpullou saop 99122 OSI

"12L0T 0SI
ur eyl 03 IB[IWIS QUaWNIOP dY)
Uuo AIBJUdWWOI dSNB[-Aq-aSNe[d

BSI690TT Y.L/0SIJO V Xouuy

‘uone[nofed Aq ugisap
10J T-Z596 OS] 03 Pa.L19Jal ST 1asn
9, "*9AIRULIOU d.1B SIXaUUE SII JO

[30q pue ‘Arejusawiwiod d1j10ads

€ apnourjou saop 2-z596 OSI

'saded

S,UUWINDOP A3 JO J[BY UBY) d.I0W
dn saye3 pue quawnoop ay3 jo 3red
Ao3{ B ST Xauue 3y ], Juawndop ay3
Uuo AIBJUdWWOI dSNe[d-Aq-aSne[d
dyads esI1ZL0T OS1JO V xouuy

'€L9GT OS] Ul s101oej U0y

-onpa. d1j199ds apnoul 03 UOISIIAP
93 WO.1j Ua1X3 WS 0] ‘S}[nsa.l
X9UUE SIY ], 'S.1030€J UOIIONPa.l [BLI
-93ewW 03 Yoeo.adde sanjeulalje ue
[IIM S[eap XaUuUue 3y ], 'JUaWNI0op
ay3 jo £poq ay3 ut paprao.d s
aouepIns ‘g/95T OSI Ul papnpout
s1 AIejuawiuiod ou ySnoyIy

Alejuowiwio)

¥002:95T22 OSI

S661:6901T ¥.L/0SI

0002:2-2596 OSI

L66T-T-12LOT OSI

S002:€L9ST OSI

JudWNI0p
10 paepuels

(ponuiuoo) y°g a[qeL

A

L)

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© ISO 2013 - All rights reserved

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 11/30/2013 22:17:44 MST

No reproduction or networking permitted without license from IHS



ISO/TR 18267:2013(E)

Annex C
(informative)

Outline for a Basic Level Standard

Introduction

Bending Members
Compression Members
Tension Members
Combined Loads
Bearing

Fastenings

Applications

© 0 N o 1o W N

Shearwalls and Diaphragms

_
e

Design for Fire Safety

[EnN
=

Reference Information
12. Commentary

NOTE The sections that are appropriate will depend on the selected option.
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