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Preface

CIB Task Group 11 "Performance-Based Codes" was established in the fall of 1992, with
the dual objectives of providing a discussion forum and information exchange for those
working on the development of performance-based building codes, and producing an
outline of a practical approach to performance-based building regulatory systems. The
first meeting was held in 1994 at Building Research Establishment in Garston, UK.
Several key tasks for the Task Group were identified at that meeting;:

¢ documenting experiences;

¢ identifying needs of building and code users;

¢ identifying/developing structures and frameworks;

¢ identify methods of compliance with performance-based codes;

* identifying needs for education; and

¢ discussion of simple language structures.
Sub-groups dedicated to work on those tasks were established at the first meeting. They
worked through correspondence and private contacts and reported to the Task Group at
its meetings. In total, four meetings were held: in Garston, UK (1994), Madrid, Spain
(1994), Wellington, New Zealand (1995) and Ottawa, Canada (1996). There are 30

members in the Task Group, representing very broad territorial and professional
interests.

This report, edited by Igor Oleszkiewicz of the National Research Council of Canada,

- offers a review of approaches taken by some countries that have embarked on the
difficult task of developing and implementing performance-based building codes, and
provides guidance on both conceptual and practical problems. It also offers
recommendations on future CIB activities in this area.

R.P. Bowen
Coordinator, CIB Task Group 11
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Introduction

The complex maze of building regulations in place in most countries is seen by many as
being overly prescriptive and, as such, an impediment to the introduction of new
technologies and design concepts. In today’s world of global markets, these relatively
inflexible, prescriptive codes are increasingly criticized as being non-tariff barriers to
trade. In some countries, to address that issue, such traditional codes are now being
displaced by new, performance-based standards, building codes and regulations.

Performance-based building code is a basic concept that has been around for many
years. It is, however, extremely difficult to write and implement such code effectively,
because of the breadth and depth of knowledge required. The process is further
complicated by the varied legal and jurisdictional structures under which such code
must be functional.

To be successful, performance-based code must respond to social needs. It must be
based on user needs and sound technical knowledge, and be structured in such a way
that it is enforceable. The requirements must be formulated so they are usable - not only
by the enforcers of the code, but also by those who make design and construction
decisions. Requirements must also be verifiable, to ensure that conformance of products
and systems can be determined.

There have been many efforts made to introduce performance-based concepts into
building codes and standards. Some countries have legislated the functional
(qualitative) level of performance concept that provides the intent of the law, offering
some examples of situations that are deemed to satisfy the concepts, while others have
retained a mixture of detailed performance and prescriptive requirements. The
effectiveness of either approach has yet to be fully determined. What is clear, however, is
that the cost can be high if the approach is not sound. Itis for this reason that the task
group CIB TG11 was created, to bring together people involved in research, those
responsible for developing and enforcing performance-based codes, those who provide
assurance of conformance, and those who must communicate the new concepts to a

fragmented industry.

International Developments

One of the mandates of CIB TG11 was to document both the international progress in
the evolution of building regulatory systems, and the present and planned use of
performance-based building codes, including their implementation, problems and
solutions. A two-level review of building regulations (some countries use regulations
other than a single code) in different countries was conducted, consisting of an analysis
of regulations in selected countries (UK, Australia, New Zealand, The Netherlands, US
and Canada) where the performance-based approach has been applied or its application
has been initiated, and a wider survey of regulations (not necessarily those that have
applied the performance-based approach). Both the analysis and the results of the
survey are described in Annex A.



The survey questionnaire was sent to 21 countries, of which 14 responded. The
questionnaire was designed to extract pertinent information with respect to the concepts
on which each regulatory system is based, as well as the compatibility of each approach
taken vis-a-vis the performance concept. A number of the countries surveyed have
already made a transition to performance-based regulations. It was anticipated that the
survey would assist the task group in acquiring a cumulative, shared knowledge base
that could help guide those looking to follow a similar path. The survey was conducted
in 1994 and its summary is included in Annex A. ‘A full Survey report has been
circulated to the members of TG11.

Needs of Building Users and Code Users

Any building code, including one that is performance-based, should respond to the
needs of building users and those who use the code in their professional activities, as
well as be acceptable to the general public. Responsiveness to the needs of those
affected by the code is particularly important when attempting any change to that code.

Building users have been defined as those whose needs are primarily directed towards
occupancy of finished buildings—both new and existing. Those needs fall into two
categories: general societal goals and more specific functional needs, which are
associated with the purpose of the building.

Societal goals should be identified in a process that reflects broad public accountability
and the best place for them to reside is in the enabling legislation. ISO Standard 6241

can be helpful in compiling a list of these goals, but some jurisdictions may also choose
to include goals not included in that standard, such as protection of the environment
and/or energy conservation. Functional needs, meanwhile, are largely in the domain of
the professionals involved and are generally included in the contractual arrangements
between the designer/builder and the owner. In some countries, however, fulfillment of
certain functional needs is regulated and may be reflected in the code. A considerable
effort to apply a broad approach using the performance concept to express functional
needs has been led by CIB W60.

Code users have been defined as those who are primarily involved in the development
or construction of buildings. They are, among others, designers, building officials,
building certifiers, manufacturers, contractors, regulators, educators and researchers.

The following is a list of the characteristics of a performance-based code that users of the
code require (described in more detail in Annex B):

1. Have a well-defined scope

A consequence of an ill-defined scope will be uncertainty in all subsequent decision-making
processes, which will impact on all the other needs of building code users. A balance must be
established between the stifling effect of an over-regulated control system and the ambiguity of an
under-regulated system that would require the individual to seek redress through the courts, an
expensive and time-consuming process that might encourage the introduction of more restrictive de
facto controls by private sector organisations such as financiers and insurers.

2. Satisfy public expectations

People have certain expectations of buildings. Because buildings may pose a threat to their safety,
health, or well-being, people seek assurances, through some form of control, that all buildings meet
certain essential requirements to safeguard occupants from risk.
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10.

11.

12.

Have clarity of intent

Once the purposes of the controls have been well defined, the objectives of the code must be clearly
stated and included in the code. The purposes defined in the legislation may be very general and may
not be easily accessible by the majority of building code users.

Be easily understood
Two factors influence the extent to which a building code can be understood by all its users: the
format (organisation of content) and the language.

The format must be clearly and consistently applied throughout the code, to ensure that users seeking
to understand what a particular provision requires, and why, are guided to the relevant information
quickly and easily. .

The language used must be simple, devoid of jargon and chosen with a full awareness of the level of
understanding of the average code user. It may be necessary to consider multiple language versions to
ensure an adequate level of understanding is achieved in multi-cultural societies.

Have an appropriate classification of building uses

The classification system for buildings should evolve as a consequence of developing the code rather
than being the driving force in establishing the code format.

Provide certainty of outcome

To implement a performance-based code, code users, particularly designers of innovative solutions,
need to be able to reliably predict compliance in advance.

Be flexible in application

Control requirements should be flexible enough to accommodate differences in geography and
culture. Approvals for new and different solutions that meet the requirements should be readily
obtainable. Flexibility should be provided by enabling the controlling body to exercise responsibility
with clearly established parameters to allow waivers or modifications to the code requirements.

Apply uniformly throughout the jurisdiction

A properly designed building control system should be universally applicable to all citizens
throughout the jurisdiction. A performance-based code, because of its structure, is able to
accommodate variable local conditions.

Apply to all buildings

Uniform application facilitates design and lowers the cost of buildings. If the objectives are properly
formulated, exemptions on a class basis, such as buildings belonging to the government, cannot be
justified on a technical basis. Variations to the administrative procedures can ensure that special
needs, such as security, are not compromised.

Ensure consistency of interpretation

Designers, builders and manufacturers need consistency of interpretation to ensure certainty of the
outcome.

Be easy to update

Revisions should be easily affected, but the revision procedure must ensure that the objectives of the
original provisions are either carried forward or changed according to policy changes.

Be administered by a single body

Efficiencies can be generated through establishment of a single framework administered by a single
body, an approach that will enhance the consistency of interpretation and aid in the resolution of
disputes.



13.

14.

15.

16.

17.

18.

19.

Not hinder innovation .

There will be leaders and followers amongst building practitioners. A performance-based code is able
to satisfy the needs of both. The code must provide the objectives, functional requirements and
performance criteria that set the rules for innovative leaders. Others need a prescriptive route that will
ensure surety of outcome, satisfied by guidance documents detailing acceptable solutions. Many
designers, contractors and manufacturers are continuously striving to provide the best solution to each
problem and, for them, the code must provide a transparent framework and ease of proving
compliance.

Make use of all available resources

Building practitioners need to know all the rules in advance in order to accommodate those rules in
the best possible way in the course of designing and constructing a building.

Apply consistent approach to risk
Control provisions should represent a balance between acceptable cost and
acceptable risk.

Minimise disputes

The regulatory system must be designed to encourage cooperation between the parties involved and
minimise the incidence of dispute and litigation. This is achieved by ensuring clarity of intent.
Unlike with prescriptive controls that do not state their purpose, with performance-based codes
interpreting the requirements is reduced to a question of whether or not a proposed solution complies
with the intent of the code. This is a matter of technical judgment, to be ruled on by technical, rather
than legal, experts, and resolving the question in a particular case should not generally involve
litigation.

Have clarity of liability
The regulatory system needs to ensure the responsibility and hence the potential liability. The role
of the official can range from that of no responsibility for technical compliance with the code and
being an agent of record only, to that of requiring to be satisfied on reasonable grounds that the
building work complies. The extent of liability will vary accordingly, as it will for all participants in
the building control process.
Buildings are very long-lived assets, and defects may show up long after construction. The costs
imposed by producers’ indemnity insurance against future liability pass to the buyers of the
buildings. To reduce costs, a realistic limitation period is necessary, beyond which defects resulting
from design or construction are identifiable from those resulting from lack of maintenance. When
the building control system allows private certifiers to operate in conjunction with the main
controlling body, the building certifiers should be afforded the same level of legal protection as the
controlling body.

Ensure cost-effective compliance
A change to a performance-based building code allows a better use of both public and private
resources to regulate building activities:
* by removing unnecessary controls and costs from the regulatory system; and
* by enabling innovation, initiative and progress in the industry,

thereby producing affordable buildings without jeopardising the public interest by exposing people
to unacceptable risk.

Ensure certainty of compliance

A building code should not include provisions that cannot be verified for compliance as part of the
checking process. To include a provision as a safety net for the regulator to use as justification when
something goes wrong is not acceptable to code users and undermines the credibility of the code.



20. Be applicable to changes of use and alterations

Although it is acknowledged that a building code is primarily developed to apply to new buildings,
the administrative system must also allow for the application of a code to existing buildings in which
a change of use has occurred or to a building that is to be altered. In practical and economic terms, it
would be an unrealistic expectation for all such buildings to fully comply with the current code.
Therefore a priority of objectives has to be established that identifies the most crucial to be
incorporated into the supporting administrative legislation. A performance-based code, having the
objectives explicitly stated, facilitates the setting of these priorities.

Frameworks

The rationale for moving from traditional prescriptive codes to those that are
performance-based is that the latter are expected to be superior with respect to a number
of characteristics. The following is a list of those characteristics, directly related to the
structure of the code documents:

1.
2.

>

Ease of understanding the intent of regulation;

Transparency for ease of:
a. evaluation of alternative/innovative solutions;
b. international scrutiny within trade agreements;

Consistency of interface for users;
Ease of authoring and maintaining the code documents; and

Ease of representation and delivery in Information Technology (IT) systems
and in supporting associated navigation and retrieval functions.

These characteristics can be aided by:

making the intent explicit (1 & 2);
separating intent from the means of compliance (1 & 2); and

providing a consistent, user-friendly and logical structure of the code
documents (1, 2, 3, 4, 5).

The above have been identified as the essential attributes of a framework for
performance-based codes. The following have been proposed as components of such a
framework:

"Top-down" structure establishing a hierarchy of objectives and the means to
achieve them;

Presentation structure (organization/outline of the code and supporting
documents);

Primary information structure, identifying elements of information contained
in or associated with individual requirements; and

Expression structure for provisions (language and consistent patterns in
expressing provisions).



"Top-down" Structure

A minimum "top-down" structure would contain two components:
¢ objectives; and
e acceptable ways to meet those objectives.

Implementations, or attempted implementations, of the structure are more elaborate
and, in most instances, are variations of the Nordic Five Level System:

Level 1 GOALS — essential interests of the community at large with respect to the
built environment

Level2 FUNCTIONAL REQUIREMENTS — building or building element specific
qualitative requirements

Level3 OPERATIVE REQUIREMENTS — actual requirements, in terms of
performance criteria or expanded functional description

Level4 VERIFICATION — Instructions or guidelines for verification of compliance

Level 5 EXAMPLES OF ACCEPTABLE SOLUTIONS — Supplements to the
regulations with examples of solutions deemed to satisfy the requirements

In this system, the first three levels represent an elaboration of the objectives component
of the minimum structure, while the last two deal with the specifics of meeting the
objectives.

A comparison of the Nordic Five Level System with structures applied by some of the
countries (see Figure 1) that have moved or are moving to an outcome-based approach
indicates conceptual commonalities and variations in their implementation.

Nordic 5 Level Australia New Zealand UK Canada
Goals Objectives Objectives Goals
. . Objecti
R:”Sﬁg;"a;t Functional Statements Functional Functional jectives
q ents Requirements Requirements Manc{atory
. Requirements
Operational Perform. | Deem-to Performance Functional
Requirements | |Requirem.| Satisty Requirements Requirements
Verification Verification Performance Acceptabl Supporti
Methods Methods Technical Sol. SquFt’ionse Dogzome:tgs
;g:clegtable Acceptabie Alternative (Guidance)
olutions Solutions Approaches
Figure 1.

The differences are largely in the degree of detail at particular levels, and in the
distribution of the material between mandatory and non-mandatory documents (the
options are discussed in conjunction with the presentation structure). The least formal
approach has been applied by the UK (England and Wales), with very brief Goals and
Functional Requirements located in the mandatory document and other components,
varying in detail, located in the non-mandatory documents. With their very formal and
complete structure, New Zealand's set of documents would appear to be at the other end
of the spectrum.



Presentation Structure

The presentation structure is the arrangement in which the information content is
presented in a code and its provisions. While the information structure, although less
apparent than the presentation structure, seems to be universal, the presentation
structure will vary greatly from one code to another and even within one code. The
variation may be because of historical or legal reasons, and because of the user interface
the code writers want to provide.

An appropriately structured outline may be used to:
* provide a consistent interface for users;
* enable authors to develop an outline for new material;
* enable authors to organize existing material or insert new material;
* ensure a consistent approach between collaborating authors;
* provide a basis for classifying and indexing material; and

¢ provide a basis for representation and delivery in IT systems and support
associated navigation and retrieval functions.

Since the performance codes accentuate the purpose of requirements, it seems there is a
need to build such codes around the hierarchy of objectives. However, many code users
are focused on an entity (a particular building type or a building component) and for
this reason there is a need for a compromise—a mixed structure that is rational and easy
to follow, yet allows for the grouping of requirements in a user-friendly way. Annex C
provides some guidelines and discusses options in the presentation structure, including
possible distributions of material between the mandatory and non-mandatory

documents.

Primary Information Structure

Analysis of requirements in different national building regulations indicates essential
similarities in the information content, despite different appearances. A five-faceted
information structure has been developed:

e INTENT: the objective of the requirement in terms of the perceived risk or
potential dysfunction and the required functionality to overcome the risk or
dysfunction;

e CONTEXT: the scope of the intent, typically expressed in terms of where a
requirement applies and in what circumstances an exception is permitted;

e ENTITY: the building element, space or system that will be the focus of the
performance/ property requirement;

e PROPERTY: the performance or attribute required of the entity necessary to
meet the risk/dysfunction; and

* VALUE/MEASURE: the particular prescription, credence or “deemed to
comply” solution that will satisfy the required performance or ensure the
required attribute.

It has been argued that VERIFICATION (information regarding means of proving
compliance, such as test method, calculation method, applicable standard or other
evaluation method) should be another facet of this structure. However, many Task
Group members were of the opinion that this item can not stand on its own and has to




be a part of either PROPERTY or VALUE, or may not be present at all. This opinion was
based on the fact that the measure of properties and limits, stipulated by PROPERTY or
VALUE, quite often depends on the evaluation method.

The above scheme seems to catch all the important pieces of information that one can
identify as being associated with a requirement. In traditional codes, this information is
seldom explicit or consistently structured.

Much attention has been paid to developing performance-based codes in such a way as
to make the intent of the requirements explicit. Making other information readily
available and consistently structured would further improve such codes. The above
classification of the information content may be used as a guideline or check list when
writing a performance-based code and supporting documents.

The Primary Information Structure also appears to be a powerful tool in the analysis of
an existing code, a necessary step in the transition from a prescriptive to a performance-
based code. One of the issues in such a transition is that the new code must not radically
change the technical level of acceptable solutions. The existing code reflects a consensus
on the level of risk and cost associated with code compliance. A new code may be
different in format and procedures and allow greater freedom for the users, but the old,
time-proven solutions have to be acceptable under the new code. This implies that a
thorough analysis of the existing code has to be done and the results used in the
development of the new code. A methodology of the analysis, based on the above
described structure of the information content, has been developed and successfully
applied to some of the national codes (see Annex C).

Expression

The language of codes and other aspects of expression (e.g. use of cross-references,
double negation, exemptions and other excessive complications of the expression
structure) have not been dealt with in detail, but they have been recognized as an
important issue (see also Language section). There have been numerous complaints
regarding poor expression of provisions being an impediment to understanding
building codes. The problems show up clearly in the analysis of an existing code.

Y

Language

The importance of the proper choice of language has been recognized and discussed
(also in connection to code user needs), but the language issues have not been studied in
depth. '

The following are issues identified as requiring the attention of code writers:

¢ Drafters of codes and other associated documents should ensure that the
recipient of a document can understand it.

¢  Documents should be written so that the literal meaning does not differ from
the intention. This is important because, in a dispute, lawyers tend to follow
the literal meaning of the law. Also, in jurisdictions comprising different
languages or cultures, things assumed may be lost in translation or
interpreted differently.

e The language of the code documents must correspond with their legal status.
Since the legislation enabling the code varies from one jurisdiction to another,
there is limited recommendation available at this level.



~ & In writing performance-based codes, one should be cautious of using
“absolute” terms. Things that cannot be achieved or checked should not be
imposed on those who must comply with the code.

Methods of Compliance

The three methods of assessing compliance with performance consist of:

e providing proof, using approved verification methods. These may consist of
insitu tests of a non-destructive nature, including counting numbers of items
or checking dimensions; laboratory tests, usually of a destructive nature
applied to samples; or calculations using mathematical models;

¢ providing proof of conformity to a standard or other reference that describes a
technical solution that is accepted as satisfying the required performance.
Such solutions are variously described as type approvals, deemed-to-comply
solutions, acceptable solutions, or accreditations; or

¢ providing proof through expert judgment. Performance is verified by the
assessment and certification by evaluation bodies or other experts.

Education

The transition from a traditional prescriptive code to a performance-based code will only
be successful if it is supported by education and training programs that are both
comprehensive and ongoing. These programs must be directed at the entire spectrum of
the building construction industry. This spectrum includes architects, engineers,
building code and fire service officials, constructors, consumers, legal and financial
professionals and elected and appointed officials (see Annex D for specific education
needs).

Three elements of the education and training package have been identified:
¢ anintroduction to the concept of performance-based codes;

¢ "hands-on" detailed training for practitioners in the practical application of
performance-based codes; and

e code education within the technical education system that includes the
universities and technical schools.

Education and training of the construction industry can be successful if strategic
partnerships are established between the code writers and other interest groups.
Clearly, these interest groups will include those who have direct responsibility for code
education as well as those professional associations and organizations that bear some
responsibility for the qualification of their members. There must also be a link to those
institutions and organizations that will provide the training on an ongoing basis, and
training must be provided to the trainers.

While education and training of all involved is important, the code writers and
enforcement authorities must be educated first. In many jurisdictions, codes are written
with the participation of a large number of people, many of whom may not be involved
in the early conceptual work. These people have to be "brought up to speed” before they
enter the code-writing process. The enforcement authorities bear the burden of
implementation of the codes and to do that efficiently must not only be well-informed,



but also convinced of the validity of the performance-based codes. In addition, because
of the legal and legislative issues surrounding the transition to performance-based
codes, it is equally important that education of the legal community takes place at an
early stage.

Recommendations for Future Activities

There is a need for continuation of the forum that TG 11 pfovided, which would bring
together groups that may not ordinarily be part of the CIB community (e.g. code
enforcement personnel, codes and standards developers, legislators and lawyers).

TG11's limited mandate and time horizon did not allow for the investigation of a
number of issues related to the broader impact of performance-based codes and
standards, such as:

* legislative frameworks;

e liability;

* insurance;

¢  accreditation;

* qualifications;

e dispute resolution; and

* impact upon international trade;

as well as some outstanding technical issues, such as:

* the establishment of equivalent performance criteria to existing prescriptive
requirements; and

¢ the application of research outcomes.

Therefore, it is recommended that a task group or commission be formed to investigate
those issues, and that such a group have a representation similar to that of TG11.
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ANNEX A

INTERNATIONAL REVIEW OF BUILDING REGULATIONS

Introduction

One of the mandates of CIB TG11 was documenting the international progress in evolution of
building regulatory systems and the present and planned use of performance-based regulations,
their implementation, problems and solutions. The following offers a two level review of
building regulations in different countries: an analysis of regulations in selected countries where
the performance-based approach has been applied, and a wider survey of regulations (not
necessarily of those that have applied the performance-based approach).

Analysis of selected building regulations

UK Reform (England and Wales
Reviewed by Roger Baldwin, Building Research Establishment, UK, and Anthony C. Rackliffe, Building
Control Manager, Waverley Borough, UK

In 1962 the Building Regulation Advisory Committee was set up to review the control system in
England and Wales and to develop recommendations for the reform. In 1964 the Committee
made general recommendations which set the pattern for debate about reforms throughout the
next decade. In the 1970s it was decided that, subject to maintaining health and safety,
regulations should interfere with enterprise as little as possible . The new Building Act was
introduced in 1984 and the new regulations were issued in 1985.

The new regulations cover the functional requirements and occupy 25 pages (21 pages in 1991
edition). The building designer can use any legitimate method to prove compliance, but in
practice will probably rely on so-called Approved Documents. Approved Documents provide
specific guidance on demonstrating compliance. Acceptance is virtually automatic when they

are used.

Approved Documents may give guidance in more than one form :
1. Technical Solutions. They describe particular methods of construction which will satisfy

the requirements.
2. Alternative Approaches. These are based on British Standards and other authoritative

material. They give a lot more guidance which may be helpful to a designer.
3. Acceptable Levels of Performance. These amplify the functional requirements of the
Regulations. Not all Approved Documents have them.

In writing the Approved Documents, the opportunity has, in many cases, been taken to update
the earlier Regulations, and to remove some unnecessary controls and provisions.

Although Approved Documents are not compulsory and are intended to provide guidance only,
in the event of a dispute, not following the guidance may be used as evidence to show non-

compliance with the Regulations.

The new system has been welcomed by designers and industry even though not all designers use
the freedoms available to them.
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New Zealand Reform

Reviewed by John Hunt, Building Industry Authority, Wellington, New Zealand

Before the reform, building controls in New Zealand were contained in more than 60 central
government Acts and Regulations plus bylaws issued by 249 local government bodies. In
addition some 240 special purpose bodies, such as harbour boards, also had control functions
relating to building development.

In 1979 a research project quantified the economic impact of the plethora of building regulations
with the result that the representatives of the building industry approached Government and
asked to reform the system. Government set up a review group and in 1986 established the
Building Industry Commission to develop a national building code that:

would be performance-based,

would bind the Crown (government),

would operate within a suitable legislative framework, and

become the single focus of all government intervention in the control of all building
activities. This implied inclusion of issues such as energy efficiency and barrier-free
access, besides the usual health and safety issues.

The output of the Commission was to be “determined within a suitable economic framework”,
and essence of which was to:

question why government should intervene by regulation at all,
decide if regulation was essential in the national interest,
eliminate regulations where possible,

rely on market forces where these were functioning, and

if regulation was necessary, reduce the overall cost of regulation.

To assess the above factors, a “shopping list” was developed of all the subjects that were
currently regulated or the Commission thought should be regulated. These were then evaluated
as to whether they were needed at all, whether market forces could achieve the same result and
therefore the subject could be deregulated or, if the regulation should be retained, whether the
current or potential means of checking for compliance with the regulation was feasible. This
latter consideration removed many of the current regulations or bylaws.

International evaluation of existing performance-based code structures led the Commission to
adopt the five level structure published by the Nordic Committee on Building Regulations in
1976, in conjunction with the format of the 1985 Building Regulations in England and Wales.
These set three mandatory levels consisting of Objective, Functional Requirement and
Performance, supported by two non-mandatory levels for guidance being Verification Methods
and Acceptable Solutions.

Once the three mandatory levels of the code were drafted by the Commission and staff, working
groups were contracted to develop the verification methods and acceptable solutions. These
groups were given a brief and individuals paid for their input. The products of the working
groups were edited as necessary and incorporated in Approved Documents.

The acceptable solutions include detailed diagrams, which reduces the level of argument in the
approval process. The disadvantage of a detailed solution is a tendency to regard it as the only
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solution, which may not be the case if schematic drawings were used, as in Approved Documents
in England and Wales. '

The Commission decided that existing standards would not become part of the law by being
referenced directly in mandatory provisions of the code. This was done to avoid the confusion
that different (and usually not stated) objectives of standards would introduce into regulation, and
also enable Government to retain full control of what goes into the law. All standards or other
documents produced within the building industry that provide guidance on means of compliance
are scrutinised and if satisfactory, with or without modification, are referenced in the non-
mandatory Approved Documents.

Durability provisions were included in the code to ensure that other performance criteria are
achieved for prescribed periods after the commissioning of the building. To specify performance
criteria that only had to be achieved only on the day of the final inspection was considered
illogical on health and safety grounds. The code aims at ensuring that hidden components or
those unlikely to be inspected at frequent intervals by virtue of their location will perform for
reasonable periods. These are the lessor of the specified life of the building, or for:

» structural elements on which the stability of the building relies: the life of the building,
being not less than 50 years,

» hidden services and fixings to the envelope: the life of the building, being not less than 50
years,

¢ other fixings, the envelope or other elements with moderate ease of access but which are
difficult to replace: 15 years,

* linings and other fittings with ready access: 5 years.

The New Zealand experience with the reform and recommendations for potential followers can
be summarised as follows:

1. Any organisation set up to undertake the reform should have no other function, i.e. not be

currently involved in building controls, because the internal resistance against change may

work against the reform and extend the reform period or even defeat it totally. The reform
organisation must be kept small and co-ordinate the input from others with expertise to do
the detailed work.

Ensure the benefits of the reform can be sold to politicians (increased trade, etc.).

The reform package should include not only the technical regulation but also the enabling

legislation.

4. Set realistic time frames, employ experts and pay individuals for their expertise in return
for proper performance on time. Avoid using people representing organisations and do not
insist on consensus outcomes.

5. Keep the building industry informed to avoid surprises when outcomes are presented.
Initiate an education programme and guidance documents prior to implementation.

6. Attempt the impossible of obtaining adequate funding to avoid programme fluctuations
dictated by funding, nor curtailment of vital tasks like education.

7. Establish the scope of the controls at the start. This may be either by terms of reference or
the enabling legislation. Develop the legal hierarchy with the objectives clearly evident at
all times and available as a reference by all individuals working on the performance-based
code. Do not produce solutions first to maintain the status quo and then find a suitable
objective from which they may spring.

8. Do not attempt to cover all possible situations when preparing acceptable solutions. Once
example should be sufficient, otherwise innovation may be stifled.

wn
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9. Be continually aware of what other countries are doing.
10. Be prepared to amend proposals as a result of experience.

The building code, which is contained in the Building Regulations, was enacted in 1992 and
bears some similarity to the England and Wales Regulations. The Building Act is, however,
much more detailed, being consistent with the aim to be the sole legislation for all building
controls. The Act sets the objectives of the regulations and the structure of the regulatory
system. The Act calls for making the building code (responsibility of the Governor General, by
Order of Council), which prescribes the functional requirements and the performance criteria
with which buildings must comply. The Act also establishes the Building Industry Authority (a
Crown agency) which is responsible for preparation or approval of “documents for use in
establishing compliance with building code”.

The New Zealand Building Code contains the Objectives, Functions Requirements and
Performances for 35 technical clauses. Few, at this stage, include quantified performance
criteria.

It is usually only at the non-mandatory level of the Approved Documents that the technical
details appear. Each Approved Document deals with a specific clause of the building code. The
acceptable solutions contained in the Approved Documents are virtually totally prescriptive,
being solutions that, if followed, are deemed to satisfy compliance with the code.

Although each of the Approved Documents is specific to a particular clause of the code, the
structure of the Approved Documents is markedly different from that of the code and the Act.
While the structure of the Act and the code is objective-oriented, the structure of the Approved
Documents is building element-oriented, to better meet the needs of practitioners. The difference
in the structure of the regulations may be seen as compromising the expected benefits when
related to the ‘equivalence’ approach to alternative solutions. This aspect will become
insignificant when existing documents referenced in Approved Documents are revised and
incorporate their own specific objectives. Details provided within Approved Documents are for
guidance only for that particular solution for a particular building use. For innovative or
alternative solutions the requirements pertaining to particular building elements must be assessed
against multiple performance criteria. These will vary for similar building elements installed in
different locations within a building, in buildings of different uses, or for buildings erected in
different geographical locations.

Australian Reform :

By Igor Oleszkiewicz, Canadian Codes Centre, National Research Council Canada, based on papers by J.
Blackmore (CSIRO) and Norm Bowen (Australian Building Codes Board)

Historically, Australia has had strongly individual and substantially different regulatory systems
in each of it's 6 States and 2 Territories. It was not until 1964 that a committee of representatives
of each of the States and the Commonwealth was formed to develop a model code for the whole
of Australia. In 1971, the committee produced the Australian Model Uniform Building Code,
which had no legal status but the individual jurisdictions modelled their regulations on it.

In 1982 the Australian Uniform building Regulation Co-ordinating Council (AUBRCC) was
established with the aim of converting the model code into a national, performance-based code,
that would have legal status in each state or territory. The first Building Code of Australia
(BCA) was published in 1988, followed in 1990 by the second edition. The 1988 and 1990
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editions of BCA were only partly written in performance terms. The 1996 edition of BCA was
drafted adapting models developed in New Zealand, UK, Sweden and The Netherlands, and is a
major step in evolution towards a performance-based code. BCA96 substantially includes the
existing BCA 1990 technical requirements, with a "performance hierarchy"” built around them.
In 1994 AUBRCC was replaced by the Australian Building Codes Board, to provide stronger
representation from the construction industry.

One of the significant decisions made during development of BCA96 was that it was not
necessary for each performance requirement to be measurable. The measurability issues will be
revised after BCA96 has undergone a settling period and more research is completed. Studies
undertaken by the Fire Code Reform Centre will produce information which will be useful in
resolving this issue in the future. BCA96 continues to allow for acceptable existing building
practices through the deemed-to-satisfy provisions.

Resources, available to designers who wish to use engineered alternative solutions, include:
» the Fire Engineering Guidelines, developed by the Fire Code Reform Centre
» the Fire Brigade Intervention Model, developed by the Australian Fire Authorities

Council.

anadian Approach - Objective- e
By Igor Oleszkiewicz, Canadian Codes Centre, National Research Council Canada

Studies of the experiences with performance-based codes, of a number of countries around the
world, has resulted in Canada’s codes writing organization deciding to adopt a modified
approach. In this approach, the emphasis is on the rationale for code requirements and not on the
performance-based format of the requirements. Having a well defined rationale for a
requirement invites the performance-based formulation for the requirement, but allows other
types of requirement in cases where the knowledge needed to establish performance criteria is
missing or a performance requirement would be impractical.

Canadian approach is organized around a logical framework which clearly states the intent
(objective) of each code requirement and then relates each of these objectives to higher, and
subsequently top level (root) objectives of the code. Accompanying each of the code
requirements will be one or more acceptable solutions. The technical aspects of the solution will
be related (linked) to the objective structure, providing guidance to the development of
alternative solutions. Acceptable solutions can be either performance- or prescriptive-based. In
some cases both kinds of solutions may be available to address a specific requirement within the
code. Solutions complying with the present code will be acceptable under the new code.
Ensuring this acceptance will provide operational continuity of the regulatory system during the
transition period. It will also provide continuity of the level of risk, cost and other constrains,
reflected by the present codes, the levels that the society is accustomed to and willing to live
with.

The logical ("top-down" structure) as presently envisaged will consist of three basic components:

1 a structure of objectives of ever-increasing specificity;
2 mandatory requirements with specific links to objectives; and
3 guidances on methods of compliance, including acceptable solutions ("model solutions")

The objective structure will be developed from two directions: starting from identification of the
intent of each existing requirement and drafting the objectives connected to the intent (bottom-up
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approach), and drafting a hierarchy of objectives starting from a goal such as health, safety or
accessibility of buildings (top-down approach). These two approaches will have to be reconciled
to form the objective structure.

The new code will be organized in two parts: Part A - containing the structure of objectives and
the requirements (written for most part in qualitative terms), and Part B - containing "model
solutions" and other guidances. Initially the "model solutions" will be expressed in terms of the
current, usually prescriptive, code requirements. It is expected, however, that the content of Part
B will expand over time as more solutions, including performance-based ones, are developed and
accepted. ' ‘

The Netherlands
By Nico Scholten, TNO Building and Construction Research

History

Before 1 October 1992, the technical building regulations in the Netherlands were subject of:

- The Housing Act;

- some 700 local building by-laws;

- local Connection Conditions for electrical energy;

- local Connection Conditions for gas;

- local Connection Conditions for drinking water;

- Dutch standards concerning private agreements for several technical issues as good practice,
but outside the formal regulations;

- quality approvals as good practice but outside the formal regulations;

- several non-interrelated laws and decrees.

Although these by-laws were based on a Model Building By-law, considerable disparities
remained between them. This and the structure of the municipal requirements caused a lack of
uniformity in the regulations and to the application. As for the structure of the requirements, the
by-laws mainly contained the so called 'functional requirements' and other regulations with
possibilities for further requirements and exemptions.

In 1983, the dissatisfaction with the technical building regulations and the long time decisions on
building permit applications often took, led to the drawing up of an Action Program for
Deregulation of the (House) Building regulations. The Minister of Housing, Physical Planning
-and Environment announced in this Action Program, among other things, a national Building
Decree and an obligatory maximum term of three months for the decision on a building permit
application. The technical regulations regarding the internal layout of buildings would be given a
global nature, and the technical building regulations would be rendered uniform.

The Dutch building regulation system after October 1992

In the Dutch building regulation system, the Building Decree is the central document for the
technical building rules. Based on the Housing Act, that does not contain technical rules, the
Building Decree is a general administrative order, issued by the central government.

With regard to some subjects, the Decree authorizes the Minister of Housing, Physical Planning
and Environment to give further rules by ministerial order, namely:
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- rules concerning the application of standards and connection conditions which have been
referred to in the Decree. The intention of this authorization (section 416) is that the
ministerial order indicates which edition of the standard or which part of it, or which edition
of the connection condition is applicable. In this way a swift and flexible anticipation to the
regular revisions of these documents can be effectuated,

- regulations containing technical requirements for a number of specified building aspects.
There are different reasons for these authorizations. At the time the Building Decree was laid
down, it was clear that for some subjects it was not still possible to give regulations in the
Decree itself, e.g. because the indicated standards did not already take account of existing
buildings. Further, for other subjects it was intended to create a possibility to give regulations
when needed, e.g. for occasions that the harmfulness of a material becomes clear. Also here
the fastness and flexibility of regulation by ministerial order plays a part; '

- rules concerning the implementation of the Construction Products Directive of the EC.

In the Building Decree, standards play an important role. Wherever possible the Decree refers to
standards ('NEN's") or parts of standards of the Dutch Standardization Institute. These standards
have been adapted to the Building Decree requirements and contain the determination methods
intended to check if the work complies with the Building Decree requirements. There are 47
standards the Decree directly refers to.

Structure of the Building Decree

The structure of the Building Decree, in particular the structure of its complex of technical
regulations, has been determined by three grouping criteria, to wit:

1. the distinction between usage functions (or types of works);

2. the distinction between works to be constructed and existing works, and

3. the so-called starting points for laying down building regulations.

This design has been chosen for the purpose of enabling the users of the Decree to find efficiently
the relevant regulations and to see at a glance what the intention of these regulations is.
Concerning the usage functions, conceptually the main distinction lies between construction
works which are not intended for living in and other works. The latter can be distinguished in
houses, residential buildings and caravans and sites. The other group - of 'utility works'-
comprises both buildings and works not being buildings.

The effect of this distinction on the subdivision of the Decree is such that for each usage function
there is a complex of regulations. Each complex comprises two chapters. viz. one for works to be
constructed (new or alteration) and one for existing works. The regulations for buildings not
intended for living in are being further elaborated in the current second phase of drawing up the
Building Decree. At present, there is one complex with general regulations for all 'utility
buildings' (chapters VI and VIII), and two with further regulations for special usage functions
(chapters VII and IX). Only for office and accommodation buildings, both the general and the
further regulations apply.

As to the third aforesaid grouping criterion, this has determined the structure within the chapters.
The regulations are ordered in separate divisions, according to the main starting point or intention
from which they have been given. As mentioned before, there are four of such starting points, viz.
safety, health, usefulness and energy economy.
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Building Decree
|

[ L
Works to be constructed Existing works
| L L
Dwellings Building other than dwellings Works not buildings
Divisions Divisions Divisions
Safety Safety Safety
Health Health Health
Usefulness Usefulness :
Energy economy Energy economy
Sect10n Sectlon Sect10n Sect10n
I
Clause Clause Clause Clause Clause | Clause Clause
Clause Clause Clause Clause Clause Clause
I 1 I
[ | I
level determination method functional description
Figure 1. Structure of the Decree

For existing buildings there are no regulations from a viewpoint of energy economy. The reason
for this is, that in consideration of acquired rights (formerly obtained building permits) such
regulations would be too far-reaching. For construction works not being buildings, pursuant to the
Housing Act, there are no regulations from the viewpoints of safety and health.

Performance requirements

The technical regulations of the Building Decree are expressed in performance requirements. In a
regulation, the performance requirement is based on a functional definition. This definition
expresses the intention of the performance requirement. The performance requirement consists of
a limit value and a determination method. By the limit value, the level of performance is indicated
that minimally has to be attained. As stated above, for the determination method the Decree
usually refers to a standard of the Dutch Standardisation Institute.
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For example, an analysis of section 70.1 gives the following result, in which the performance
requirement is printed bold, the functional definition underlined and the determination method

normal:
"An external partition construction of a staying area, a toilet room or a bathroom, in

order to restrict Joss of heat by transfer or conduction, shall have a thermal resistance of at
least 2,5 m2<K/W, determined in accordance with NEN 1068."
This way of formulating the regulations results from the aforementioned Action Program for
deregulation. Briefly, the criteria are that a regulation has to ensure an optimal legal certainty and
equality, must be unambiguous and thereby measurable and verifiable, and only in the smallest

possible degree may restrict freedom and innovation.

Relations between documents

Performance requirements let the builder free in the way he will comply with them. This means
there are no so-called 'deemed-to-satisfy' prescriptions. Still, there is a practical need for
instructions for indication how to comply by means of current constructions. This need is met by
so-called 'NPR's' (Dutch Codes of Practice), which mentions the measured or calculated
performances for these constructions. The Building Decree does not refer to these NPR's, but they
have been developed on the basis of standards referred to in the Decree.

Other regulatory documents the Building Decree refers to are the Model Connection Conditions
of the associations of public utility companies. Quality approvals are an efficient way to check if
constructions, construction products and materials comply with the requirements. The Building
Decree provides that quality approvals that are recognised by the Minister of Housing have to be
accepted as sufficient proof of compliance with the performance requirements (section 415).

The following figure represents the relation between the Building Decree and the mentioned

documents.

Housing Act

Building Decree

Ministerial orders

Standards (NEN's) /
Connection conditions

Codes of practice (NPR's) Quality approvals

Equivalence provision

Performance requirements allow an amount of freedom in designing a construction work that is
maximal when adhering to the criteria of unambiguity etc. of the requirements. However, it may
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occur that a solution in a building plan that is, being judged on its own merits, not inadmissible,
does not fit to one or more requirements. The reason of this could be the nature or the situation of
the construction work or the application of innovative materials or constructions.

For these cases the Building Decree contains the so-called equivalence provisions. Each division
containing technical regulations ends with stating such a provision. If the applicant for a building
permit wishes to opt for such an uncommon solution, he will have to demonstrate to the
municipality that this solution corresponds with the intention and the level of the performance
requirement of which limit value or determination method he wants to deviate from.
Consequently, the equivalence concept does by no means serve to make possible the use of
solutions of a lower quality level. The applicant may demonstrate the equivalence, e.g. by
* submitting a quality statement or a relevant scientific publication. He must take into account that
the treatment of such an application takes more time than in regular cases.

The progress of the Dutch Building Decree

A lot of developments have been occurred since the introduction of the Building Decree (1992)
and the three amendments concerning the CE-mark, Energy Performance and Lifts.
As they announced, the Ministry of Housing has worked out the second phase of the Building
Decree. Furthermore, inquiries have been hold concerning the evaluation of the Housing Act and
the Building Decree.
International developments, however, induce to adaptations. Next to this, a government policy has
been developed relating to:

1. further integration of disabled people (accessibility);

2. a better protection of the environment (sustainability), and

3. improvement of laws by regulation of only essential requirements and let freedom to

market mechanism as much as possible, deregulation and the quality of legislation.

Reform of the Scottish Building Regulations

By David Stone, Scottish Office, Construction Industry & Procurement Policy Division

1.1 The enabling legislation for the building control system in Scotland is contained in the
Building (Scotland) Act 1959. The Act was introduced following the recommendations of the
Committee on Building Legislation in Scotland (the Guest Committee) which in 1954-56
considered the plethora of provisions governing building in Scotland and devised the scope and
powers necessary to achieve uniform, comprehensive and contemporary legislation. The
building control system in Scotland is based on the administration by local authorities of the
Building Standards (Scotland) Regulations. These regulations are made by the Secretary of State
for Scotland, subject to the approval of Parliament, under powers in the 1959 Act. The essential
purpose of the regulations is to safeguard the health and safety of people in and around buildings
although in recent years the regulations have also been concerned with the conservation of
energy and access for the disabled. The building control system applies to the construction,
alteration, extension or demolition of a building or part of a building or to any change of use
which attracts additional or more onerous requirements. It is a pre-emptive system, designed to
ensure that proposed buildings do not contravene the regulations and that they comply on
completion.

1.2 The first uniform set of regulations following the 1959 Act were introduced in Scotland in
1964. Subsequently, the regulations were regularly updated and amended to reflect technical
developments and changing social conditions. However, by the early 1980s the regulations were
subject to criticism as being too complex, too detailed and difficult to understand. In the light of
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these criticisms, and in line with initiatives in England and Wales, The Scottish Office invited
building interests in Scotland to give their views on the structure and operation of the building
control system and to suggest changes which might be introduced to make the system more
efficient. These consultations revealed broad agreement that the basic framework of building
control in Scotland worked satisfactorily but that there was scope for improvement in
rationalising the regulations. Proposals for change to meet these concerns were subsequently
issued in 1983 in a consuitation document entitled "The Future of Building Control in Scotland".
Having considered the views expressed in response to this consultation document the
Government announced their plans to implement a package of measures designed to achieve,
amongst other objectives, simplified and fewer regulations.

1.3 The revised regulations, the Building Standards (Scotland) Regulations 1990, were
introduced on 1st April 1991 and represented a major change in formet from that of the previous
regulations. The new format provides for three principal components of information:

- the regulations themselves;

- a set of Technical Standards; and

- a set of deemed to satisfy provisions.

The regulations prescribe in concise, functional terms the standards required in each of sixteen
subject areas. Schedules describing exemptions, classification of buildings by purpose group and
rules of measurement are also included with the regulations. The regulations are then supported
by a set of Technical Standards which set out the performance criteria for compliance with the
regulations. The Technical Standards are in turn supported by a set of provisions which are
deemed to satisfy the standards. These deemed to satisfy provisions may describe a particular
specification or may reference an appropriate British Standard or other recognised national
standard or technical specification.

1.4 The functional requirements of the regulations can be met in practice in three ways :-

- by compliance with the relevant standards set out in the Technical Standards;
- by conforming with the provisions deemed to satisfy the relevant standards; or
- by any other means which can be shown to satisfy the relevant standards.

The regulations and the standards set out in the Technical Standards are mandatory and apply
uniformly throughout Scotland. The deemed to satisfy provisions are non-mandatory but if used
properly they must be accepted by a building control authority as evidence of compliance. The
document setting out the Technical Standards is the primary working document in the building
control system and is organised in Parts covering the sixteen subject areas. For the convenience
of users, the relevant regulations are included at the beginning of each Part together with an
introduction which describes the purpose and intent of the Part. The relevant standards for the
Part are then set out followed by the deemed to satisfy provisions.

1.5 The effectiveness of the new format of the 1990 regulations in meeting the objectives of

simplicity in operation, consistency in interpretation and flexibility in practice is currently being
assessed in a major evaluation exercise.
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Spanish Reform

By Javier Serra, Ministerio de Obras Publicas

Background
Building regulations in Spain have early precedents since the Medieval times (i.e. “Las Partidas”
promulgated by the King Alfonso X in the XIII Century). Lately in the XVIII, following the way
of other European cities as London and Paris, the most important Spanish cities established
Building Ordinances or bylaws in a more modern way. They included fire provisions too. During
the XIX century more legislation for building came from cities, and the Central government was
established. The legislation was aimed to implement the new hygienic trends of these times to
correct the hygienic problems caused by the increase of population in towns due to immigration
from the countryside.

The XX Century brought even more regulations for buildings and housing. The Ministry of
Housing, created in 1957, started to draft the modern building technical regulations. It was made
in a progressive way, first covering those regulations aimed at the safety of structures, then other
aspects of the building requirements.

The actual framework was created in 1977 with the Royal Decree 1650/1977. It laid down the
new NBE (Normas Basicas de la Edificacion or Basic Building Standards), compulsory
regulations for new buildings. Since then the whole set of NBE (nowadays in the number of
seven) has tackled issues as structures, water tightness, acoustics, thermal insulation and fire.
Each NBE is approved, amended or revised by means of Royal decrees of the Counsel of
Ministers on a proposal of the Ministry of Public Works.

Apart from that legislation, other empowered bodies have also made regulations in the field of
some technologies (i.e. concrete structures) and services (i.e. lifts, gas, etc.) that are common in
buildings.

The present situation

The resulting set of regulations applicable to building has become so broad and costly in
compliance that its application and control for those involved in the building process (architects,
developers, contractors, construction products producers etc.) has become very difficuit.

The situation became so complicated that guide books and compendiums and software available
on diskettes and CD-ROM aimed to help to “navigate” in this vast field of the Spanish building
regulations were required.

Trends and conditions for change

Starting from the end of the 1970°s new circumstances appeared that prompted an action to
change and improve this situation.

First, the new 1978 Constitution of Spain gave much power to the 17 regions or Autonomous
Communities. They have full competence in the field of urban planning, housing and quality in
building. Hence the processes of drafting and revising the building regulations will have to
involve regional authorities, fully responsible for its implementation.

The project of a Building Law is expected to be approved by the Spanish Parliament in the near
future. The actual draft foresees the need to codify the set of regulations affecting buildings in a
new Technical Building Code. It will have to be simple, modern and easy to apply.

Another important factor was the joining of Spain the European Community in 1986. It required
the acceptance of the European rules in the field of the construction industry. The most relevant,
one that will affect the building regulations, is the Construction Products Directive (89/106/CEE)
or DPC. Although the DPC is aimed to provide the free movement of products, it also provides
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the only six essential requirements that can justify the existence of building regulations in the
Member States of the European Union. This was a good reason to arrange the new technical code
in Spain around these requirements and with the DPC philosophy. This implies the performance
approach in both regulations and standards.

Objectives of the new Building regulations

The main ideas of this reform are that the new Technical Building Code CTE will have to fulfill
the following conditions :

» be simpler and easier to understand and apply

* Dbe easier to control and verify

» form a single book :

* be drafted in the performance or objective-base approach as much as possible
* Dbe drafted with the co-operation of the regions

* be inspired by the recent experiences of the most advanced countries (UK, Australia,
New Zealand, etc.)

e be harmonized with the European regulations and standards

» be adopted progressively, revising the old ones to form part of this approach and drafting
the new ones in this way, so that in a few years they could complete the code.

Time schedule for the reform

A first draft framework is expected to be ready in 1997. The revision of several old NBEs, in
progress during 1997, is being made with this approach and could be ready within that year and
the next.

The legal framework (the new Building Law) has been included by the Government for the
legislative period and could be approved in the next few years.

That means that a comprehensive Building Code could be in full operation in the beginning of
the next Century.

Sweden
With contribution by R. Jonsson, Lund University and Christian Leo, Boverket

The problems with using the prescriptive building code from 1980 resulted in a new code in
1988. In the area of fire safety no changes were made, due to the fact that this was considered by
the government to be too difficult. In 1993 the Swedish Board of Housing, Building and
Planning carried out a review of the current building regulations. The objective was to obtain
European harmonization within the framework of the Board’s powers to issue mandatory
provisions pursuant to the Planning and Building Act (PBL). As a result of the review the
regulations have been modified to accord with the structure and content of the six essential
requirements for construction works which are set out in the EEC Construction Products
Directive CPD (5). In addition, detailed requirements have, as far as possible, been superseded
by performance requirements. Such an approach agrees also with a decision by Parliament
regarding simplification of mandatory regulations.

The Swedish building code has since 1994 been performance based. The effects of this are not
very clear because of the short time the code has been used in practice and that the construction
business has been in recession during this period. Nearly at the same time (1995) the control
system was changed. The compliance with the building code now lies solely on the building
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owner and no control of the technical solutions is carried out by the local authorities. This has of
course changed the role of the senior fire brigade officer. There is, however one possibility for
the local authorities to get some control over the technical solutions and this is accomplished by
third party control. This can be asked for when the local authority does not believe in the
competence of the engineers involved, and when they know from experience that a suggcsted
design is complicated. This is unfonunately misused sometimes, so that third party control is
often demanded for all fire safety engmcenng works. ThlS is about to be amended by the
government through issuing clearer instructions.

The main objective is that the building should be constructed so that the outbreak of fire could be
prevented and the spread of fire and smoke in the building limited, and so that persons in the
building could escape safely from the building or be rescued in some other way. Safe evacuation
of the occupants may be achieved by giving the early warning of an incident, clear instructions,
safe escape routes and if the emergency would be a fire, by initial control of the fire size. Safe
escape routes as well as the initial control of the fire size may primarily be achieved by fire
compartmentation. The compartmentation for preventing fire spread should be done according to
the minimum requirements and no extra attention has been paid to minimize the possible

property damage.

The most visible change with the performance based code has been that wooden structures are no
longer limited to two-story buildings. This has led to an increased construction of apartment
buildings with three to five stories. The cost of these buildings have proven to be lower with the
use of wood.

The most important change is however that the discussions on fire safety during the building
process have been more frequent than before. More often the solutions are based on the total fire
safety for the building, and not on small details which sometimes are of no or very little
importance for the overall fire safety. The knowledge of fire safety is no longer only for those
"experts" who had the ability to read and understand all the details in the building "bible"- the old
prescriptive code.

Other changes are the demand for documentation, increased quality in the verification process,
and the increased numbers of handbooks and guidance documents.

Development of Performance-Based Building and Fire Regulatory Documents in the United

States
By Brian J. Meacham, Society of Fire Protection Engineers, USA

Introduction

Throughout the United States’ building and fire communities, steps have been taken toward the
development of performance-based building and fire regulations. This transition has occurred in
the public and the private sectors, and includes codes- and standards-making orgamzatlons,
professional societies, and the Federal government. The following is a brief overview of the
activities currently underway.

NFPA

The National Fire Protection Association (NFPA) is the consensus-based standards-making
organization responsible for development of the National Fire Codes®, including the National
Electrical Code®, the National Fire Alarm Code®, and the Life Safety Code®. In 1995, the
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NFPA published the report, “The National Fire Protection Association’s Future in Performance-
Based Codes and Standards,” which outlines NFPA’s vision for performance-based documents.
This vision is to develop documents that offer both a prescriptive-based option and a
performance-based option in the same document. The user will have the choice, depending upon
the situation, to select the most appropriate path. For the performance-based option, the report
discusses the need to develop fire safety goals and objectives, performance requirements, and
performance criteria, make assumptions concerning building use and occupants, develop design
fire scenarios, and select suitable engineering tools and methods for undertaking the fire safety
analysis and design. An example of how a NFPA standard might be formatted is also provided.
(This report is available upon request from the NFPA.) At the present time, efforts are underway
to develop performance-based options by the Life Safety Code Technical Committees, the
Atomic Energy Technical Committee, the National Fire Alarm Code Technical Committees, and
others. The NFPA, Quincy, MA, can be contacted directly for additional details.

Icc

Unlike other nations, the United States’ building codes are not developed or promulgated by the
federal government. Instead, model building codes are developed by three private organizations;
the Building Officials and Code Administrators, Inc. (BOCA), the International Conference of
Building Officials (ICBO), and the Southern Building Code Congress International, Inc.
(SBCCI), and are adopted by individual states on a regional basis (Northeast, west of the
Mississippi, and Southeast, respectively). As a means to eliminate the production of three
separate model codes and minimize unnecessary regional differences, the three code-making
organizations formed an umbrella organization, the International Code Council (ICC), under
which to develop a single set of national codes (e.g., Mechanical, Plumbing, and Building).

As part of the development of the International Building Code (IBC) (International was selected,
in part, because one of the current codes is already called the National Building Code), a
Performance Committee has been established to develop a performance-based framework.
Similar to the NFPA, the ICC Performance Committee is establishing intent (goal) statements,
functional objectives, and performance requirements. It is not yet clear whether the ICC will
include performance criteria in its documents. It is also not yet clear whether the performance-
based framework will become the code, become the first part of the code, or become integrated
with the prescriptive-based requirements (as in the NFPA format). Regardless, it has been stated
that some form of the current prescriptive-based code will serve as one compliance option, and a
performance-based option will also be available. It is expected that the performance-based
option will reference an engineering guide to be developed by the Society of Fire Protection
Engineers (SFPE) or some other organization. It is anticipated that some performance-based
concepts will be included in the first IBC scheduled for release in the year 2000. The ICC
Performance Committee secretariat, ICBO, Whittier, CA, can be contacted for additional details.

Federal Government

Agencies of the United States federal government are exempt from complying with local
building and fire regulations. As such, many federal agencies develop their own regulations, and
in some cases, laws. One example of this is the Federal Fire Safety Act of 1992. When enacted
into law, the Act required that certain federal occupancies be protected by automatic fire
sprinklers or an equivalent level of safety. In essence, this was one of the first performance-
based regulations promulgated in the United States. Additional information on the Act can be
obtained from the United States General Services Administration. Other federal agencies
currently involved in the development of performance-based regulations include the Nuclear
Regulatory Commission (NRC) and the Department of Energy (DOE). To support these efforts,
the National Institute of Standards and Technology, Building and Fire Research Laboratory
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(NIST/BFRL) has undertaken or supported several research programs. Additional information
on the activities of each of these agencies can be obtained directly from the agency.

Professional Societies

There are a number of professional societies in the United States involved in activities in support
of performance-based codes, including the American Society of Civil Engineers (ASCE), the
American Society for Testing and Materials (ASTM), and the Society of Fire Protection
Engineers (SFPE). At the present time, the most active of the professional societies is the SFPE.
In early 1996, the SFPE convened the Focus Group on Concepts of a Performance-Based System
for the United States. The intent was to bring together a broad cross-section of the United States’
- building and fire communities to discuss and gain consensus on the direction for a performance-
based regulatory system for the United States. This effort has been successful, with the ICC
Performance Committee utilizing output from the focus group in their code-making efforts. A
copy of the focus group report can be obtained from the SFPE, Boston, MA.

The SFPE has also begun developing a Fire Protection Design Guide for use within a
performance-based system. This, too, is a direct result of the focus group discussion and
consensus. Development of the Design Guide will likely parallel similar efforts in Australia,
New Zealand, the United Kingdom, and the International Organization for Standardization (ISO).
Additional activities in support of a performance-based regulatory system include development
of topic-specific fire protection engineering design guides, undertaking evaluations of fire
models, with an emphasis on uses, applications, and limitations, and interfacing with the ICC and
the NFPA in their code development activities.

The ASCE has also begun development of engineering standards that can be used within a
performance-based system. This has included a join effort with the SFPE, Standard Calculation
Methods for Structural Design for Fire Conditions, and formation of an ASCE group to look at
performance-based fire safety design of structures. Similarly, the ASTM has formed a new
committee, E5.33 - Fire Safety Engineering, whose goal is to support fire safety engineering
practice by developing standards related to fire hazard and risk assessment, development,
evaluation, and verification of engineering tools (e.g., computer fire models), and stimulating
research where gaps in knowledge are identified. The efforts of the ASCE and the ASTM, in
liaison with the SFPE and the NFPA, will serve to fill many of the engineering-support
documents needed for a performance-based regulatory system for the United States in the
coming years.

Summary

The United States has begun transitioning to a performance-based building and fire regulatory
system in earnest. Several key activities are underway nationally in support of this transition,
and additional activities in the area of education are planned for the near future. Furthermore,
local jurisdictions have joined the movement as well, with the Commonwealth of Massachusetts
set to produce what may well be the first state building code that specifically permits
performance-based fire safety design alternatives. At the current pace, it is likely that
performance-based concepts will be accepted in many parts of the United States soon after the
year 2000.
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SURVEY OF BUILDING REGULATORY SYSTEMS

The purpose of this survey was to collect information on existing regulatory systems in
selected countries, as a help to those involved in the formulation and implementation of
performance based building regulations. The survey was conducted in 1994,

The questionnaire was sent out to 21 countries, of which the following 14 have
responded: ’ '

Australia New Zealand

Canada Poland

France South Africa

Germany Spain

Israel Sweden

Japan UK (England & Wales)
The Netherlands UK (Scotland)

The questionnaire has been designed to extract information related to the concepts on
which a regulatory system is based and its compatibility with the performance concept.
Some of these countries have already made a transition to performance-based regulations
and from those it was expected to acquire a share of their experience and guidance for
those who would like to follow.

Definitions
The respondents were asked to adhere to the following definitions in order to avoid
misunderstandings and to facilitate analysis of the survey information:

Agrément procedure - authoritative assessment of new building products with regard to
compliance with regulations, durability and other necessary performances

building regulatory system - a set of legal documents and agencies regulating building
industry

functional requirement - requirement defining the function that a component or a whole
building must fulfill, usually in qualitative terms

general objective - a social goal with respect to buildings (e.g. health, safety)

performance requirement - description of the performance and criteria for compliance

performance based code/regulations - a code having a hierarchical structure based on
general objectives and functional requirements (an objective oriented structure ), with
explicit links between the objectives and particular requirements. The requirements
are formulated in performance terms, where possible and practical. Prescriptive
requirements may also be used, provided that it is clear how they support the
functional requirements.

prescriptive requirement - specification of acceptable solution(s)

component performance code - a code composed using performance requirements, but
one that does not have the structure of a performance based code

structure of regulations, objective oriented - the structure of regulations with
requirements grouped by the general objectives and functional requirements
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structure of regulations, occupancy oriented - the structure of regulations with
requirements grouped by the occupancy

structure of regulations, building component oriented- the structure of regulations with
requirements grouped by the building components
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CIB TG11 QUESTIONNAIRE
Building regulatory system in (country)

1. Enabling legislation
1.1 What is the legal basis of the regulatory system (e.g. an act 