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QUESTIONS

Ted Ross Jim Donovan

Building Code Coordinator Manager

Building Fire and Technical Safety Permits and Inspections
Labour and Workforce Development Halifax Regional Municipality
rosstg@gov.ns.ca donovjim@halifax.ca
902-424-8046 902-490-6224
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Appendix E

International Collaboration on Performance-Based Codes
(IRCC)
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Contact IRCC

International Collaboration on
Performance-Based Building Codes

Brian J. Meacham, Ph.D., P.E.
Chair, Inter-jurisdictional Regulatory Collaboration Committee (IRCC)
http://www.irccbuildingregulations.org

Meacham, 29 September 2009 1
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Contacl IRCC

Overview

o About the IRCC

e 1998 Guidelines

 Publications and Papers

o Summits and Workshops

e 2009 Principles and Experiences Document

Meacham, 29 September 2009 2
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Contact IRCC

nter-jurisdictional Reqgulatory
Collaboration Committee (IRCC)

e Purpose: advance framework, guidance, and
support documents relative to PB building
regulatory systems

 Focus: i1dentify broad public policy, regulatory
Infrastructure, education, and technology issues
related to managing the successful
Implementation and continuation of PB building
regulatory systems.

Meacham, 29 September 2009 3
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Contacl IRCC

IRCC

 |ntent: to advance a common understanding of
the international regulatory environment, to
promote the exchange of information, and to
facilitate a more open environment of inter-
jurisidictional commerce In the areas of
building design and construction

Meacham, 29 September 2009 4




Contact IRCC

Australian Building Codes Board (ABCB), Australia

Austrian Institute of Construction Engineering (OIB), Austria

Building and Construction Authority (BCA), Singapore

China Academy of Building Research (CABR), China

Department of Building and Housing (DBH), New Zealand

Department for Communities and Local Government (DCLG), England and Wales
Institute for Research in Construction, National Research Council (NRC), Canada
International Code Council (ICC), USA

Ministry of Housing (MOH), Spain

Ministry of Land, Infrastructure, Transport and Tourism (MLIT), Japan
National Board of Housing, Building and Planning, (Boverket), Sweden

National Institute for Land and Infrastructure Management (NILIM), Japan
National Office of Building Technology and Administration (NOBTA), Norway
Scottish Government Directorate for the Built Environment (DBE), Scotland

Founding Members, Jon Traw and Brian Meacham
Meacham, 29 September 2009 5
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Contact IRCC

IRCC Guidelines (1998)

e Guidelines for the Introduction of Performance-
Based Building Regulations
— Technology
— Education
— Public Policy
— Support Framework
— Process Management

Meacham, 29 September 2009 6




Contacl IRCC

IRCC Guidelines (1998)

11816 Martes 28 marzo 2006

BOE num. 74

1428/1997, de 15 de septiembre, por el que se regula la
pesca con artes menores en el caladero del Golfo de
Cadiz.

Disposicién final tercera. Entrada en vigor.

El presente real decreto entrard en vigor el dia
siguiente al de su publicacién en el «Boletin Oficial del
Estadon».

Dado en Madrid, el 10 de marzo de 2006.
JUAN CARLOS R.

La Ministra de Agricultura, Pesca
y Alimentacion,
ELENA ESPINOSA MANGANA

MINISTERIO DE VIVIENDA

REAL DECRETO 314/2006, de 17 de marzo, por
el que se aprueba el Codigo Técnico de la Edifi-
cacion.

5515

Durante la segunda mitad del siglo XX unos procesos
de urbanizacion y edificacion acelerados han configurado
la realidad actual de una gran parte del patrimonio edifi-
cado de nuestro pais. Estos grandes procesos de urbani-
zacion han generado unos entornos edificados que dan
satisfaccion razonable a las necesidades basicas de la
mayoria de la poblacién espanola. Sin embargo, la gran
cantidad de nueva edificacion construida en los ultimos
anos y en décadas anteriores no siempre ha alcanzado
unos parametros de calidad adaptados a las nuevas
demandas de los ciudadanos. Efectivamente, la sociedad
espanola, como ocurre en los paises de nuestro entorno,
demanda cada vez mas calidad en los edificios y en los
espacios urbanos.

Meacham, 29 September 2009 I

ruido, el ahorro energético o la accesibilidad para perso-
nas con movilidad reducida.

Esta nueva normativa contribuye de manera decisiva
al desarrollo de las politicas del Gobierno de Espana en
materia de sostenibilidad, en particular del Plan de Accion
de la Estrategia de Ahorro y Eficiencia Energética, y se
convierte en instrumento de compromisos de largo
alcance del Gobierno en materia medioambiental, como
son el Protocolo de Kyoto o la Estrategia de Goteborg.

El CédigoTécnico de la Edificacion da cumplimiento a
los requisitos basicos de la edificacién establecidos en la
Ley 38/1999, de 5 de noviembre, de Ordenacion de la Edi-
ficacion, con el fin de garantizar la seguridad de las perso-
nas, el bienestar de la sociedad, |la sostenibilidad de la
edificacién y la proteccion del medio ambiente. Efectiva-
mente, la Ley 38/1999, en su disposicion final segunda,
autoriza al Gobierno para que, mediante Real Decreto,
apruebe un Codigo Técnico de la Edificacion en el que se
establezcan las exigencias basicas que deben cumplirse
en los edificios, en relacion con los requisitos basicos
relativos a la seguridad y a la habitabilidad, enumerados
en los apartados b) y ¢) del articulo 3.1.

Por un lado, la aprobacion del Codigo Técnico de la
Edificacién supone la superacion y modernizacion del
vigente marco normativo de la edificacion en Espaia,
regulado por el Real Decreto 1650/1977, de 10 de junio,
sobre normativa de la edificacion, que establecié las Nor-
mas Basicas de la Edificacion, como disposiciones de
obligado cumplimiento en el proyecto y la ejecucion de
los edificios. Dentro de este marco juridico, se aprobaron
diversas Normas Basicas desde 1979, que han confor-
mado un conjunto abierto de disposiciones que ha
venido atendiendo las diversas demandas de la socie-
dad, pero que no ha llegado a constituir en si mismo un
conjunto coordinado, en la forma de un Cédigo Técnico
de la Edificacion, similar a los existentes en otros paises
mas avanzados.

Por otro, el Codigo Técnico de la Edificacion crea un
marco normativo homologable al existente en los paises
mas avanzados y armoniza la reglamentacion nacional
existente en la edificacion con las disposiciones de la
Unién Europea vigentes en esta materia. En primer
lugar, con las relativas a la libre circulacion de productos
de construccion dentro del mercado Unico europeo v,
principalmente, con la Directiva 89/106/CEE del Consejo,
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Contacl IRCC

|IRCC Guidelines (1998)

BOE num. 74

Martes 28 marzo 2006

Comité Interjurisdiccional de Colaboracion Reglamenta-
Fla, ampbos INspifadores de 105 codigos de palses avanza-
dos. Este enfoque, entre otras ventajas, permite la aper-
tura del sector a mercados cada dia mas globales de
productos de construccion y de los profesionales del sec-
tor. Ademas, frente a los tradicionales codigos prescripti-
vos, la adopcion de un codigo basado en prestaciones,
supone una mavor apertura a la innovacion que se justi-
fica también por la consideracion de que los conocimien-
tos v la tecnologia de la edificacion estan en continuo
progreso, de tal forma que la normativa promueva la
investigacion y no dificulte el progreso tecnolégico.

El Codigo Técnico de la Edificacion se divide en dos
partes, ambas de caracter reglamentario. En la primera se
contienen las disposiciones de caracter general {(ambito
de aplicacion, estructura, clasificacion de usos, etc...) y
las exigencias que deben cumplir los edificios para satis-
facer los requisitos de seguridad y habitabilidad de la
edificacion.

Meacham, 29 September 2009 8

cion en n
de las re:
informac
Consejo,
cedimier
reglamer
des Auto
la Edifica
a los sec

En st
de acuer
cion del
marzo de

Artlculo |




A :. : =n"r .\E.‘.‘:in P = e
i e il LI T Liitmme s Y A - 2 i EEERE
@im{oded e 7 0 K0 — < - —-—
o o .Ill o _-
= e
A

Contact IRCC

IRCC Publications and Papers

 Numerous publications and papers, alone and
In conjunction with CIB
— Impact on International Trade (2000)
— Acceptable Solutions (2001)
— Qualitative vs. Quantitative (2001)
— Performance System Model (2003)
— Role of Standards (2003)

Meacham, 29 September 2009 9
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Functional
Requirements

/)perative Requirements\

Verification

/ Examples of Acceptable Solutions \

Contacl IRCC

IRCC Hierarchy‘

ier Il: Functional
Statement
Tier Il

Operative Requirement

Tier IV: Performance or Risk Group

/ Tier V: Performance or Risk Level \

Tier VI: Performance or Risk Criteria (Measures)

Tier VlIb: Performance-Based
Solutions

Tier Vlla: Deemed to Satisfy
Solutions

/

/

Tier VIII: Verification Methods

Meacham, 29 September 2009

10
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Contacl IRCC

Provide an environment

reasonably free from injury Level 1: Goal (safety)
or death.

<

Provide appropriate

measures to protect Level 2: Functional Statement
building occupants from .
the effects of fire. (fire safety)

ier Il: Functional
M f hall b
Statem ent Primary uses(s) of the e::ssign:g'seuscshslh:t ¢

building , general occupants are provided
building with adequate time to
characteristics etc reach a place of safety Levels 3: Operative Requirement

. . outside of the building .
T| er I I I without being (fire event)

unreasonably exposed to

Operative Requirement untenable conditions .
Importance of the
building
Tier IV: Performance or Risk Group berformancaisk Groups Level 4: PerformancelRisk
Groups
Occupant risk
characteristics as
associated with the
pnmarygsg(s)ufthe 4 ;
Tier V: Performance or Risk Level bulding

Performance Level s

T‘g"ﬂ%‘:}:g;m‘zz‘;ﬁm (Levels of Tolerable Level 5: Performance Levels
hazard event the Impact)
building and
Tier VI: Performance or Risk Criteria (Measures) expected o mithetand
(design loads )
i : i i . - Heat G Safety Level 6:
Tier Vlla: Deem ed to Satisfy Tier Vllb: Performance Based Rig:se remperat || emal | Swsewral || systans performance
Solutions Solutions ate Features Criteria
Levels 7 & 8:
: . e : Solutions and
Tler VI” Verlflcatlon MethOdS Test Methods Test Standards Models Design Guides Verification
Methods

Meacham, 29 September 2009 11
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Lt Contact IRCC

Risk/Performance Groups | it s,

characteristics, etc

 Based on “tolerable” risk
and importance

— Building Use

Importance of the building

— Importance to Community

— Occupant Characteristics Performance/Risk
Groups

— EXxpected Hazards / Loads

Occupant risk
characteristics as
associated with the primary
use(s) of the building

Protecting who/what/where/when... 1

Type of hazard event and
magnitude of hazard event
the building and occupants
are expected to withstand
(design loads)

From what/how big/how often... ‘

Meacham, 29 September 2009 12
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Lt Contact IRCC

e Once level of

performance agreed, Performance Levels
. . (Levels of Tolerable
need to link specific Impact)

criteria — across all
performance factors, if

Heat Safety
Gas Thermal . Structural Systems
Release L Tenability "
Temperature Radiation Stability and
Rate
Features

Needs to be in code

Test Methods Test Standards Models Design Guides

Meacham, 29 September 2009 13




Client Expectations
as expressed in
Program Requirements

Objectives / Goals

!

Statement of Requirements (SOR)
Aspect / Topic / Functional element

J

Relative importance / Criticality
Minimum Threshold Levels / Risk

Level 0-9 Level 0-9 Level 0-9
Level 0-9 | | "Eoiity | | Portfolio & | | Condition
Users and Operators/ Asset and Service
Owners Managers | | Managers Life
T T T T
Level 0-9 Level 0-9
Indicators of Serviceability/Capability Indicators of
Condition &
Service Life

=

[

Audit/ Verification / Assessment

Test Methods / Test Standards / Analytical Tools-Methods/ Design Guides

)

[ Project / Facility j

¢

NOTE: Based on Methodology for ASTM Standards on Whole

Building Functionality and Serviceability

Meacham, 29 September 2009

14

)

Qualitative

X

Quantitative

Li
E

Contacl IRCC

Regulation and Codes

[ Objectives / Goals

!

Functional Statements

Performance Requirements
Safety Health Fire Structure Sustainability, etc.

Relative Performance/Risk Levels]

T

E Performance Criteria

N

Test Methods / Test Standards /

Verification / Assessment
Analytical Tools-Methods/ Design Guides

T

Acceptable Solutions
Alternative Solutions

Performance
Solutions




Contacl IRCC

Summits and Workshops

* Global Policy Summit on the Role of
Performance-Based Building Regulation In
Addressing Societal Expectations,
International Policy and Local Needs,
Washington, DC, 2003

— http://www.irccbuildingregulations.org/pdf/IRCC
GlobalPolicySummit-FinalReport.pdf

Meacham, 29 September 2009 15
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Contacl IRCC

Summits and Workshops

e |[RCC Summit on Sustainability, Gold Coast,
Australia, 2005

— http://www.irccbuildingregulations.org/pdf/IRCC S
ummit_Sustainability Summary Report.pdf
* |IRCC Workshop on the Use of Risk Concepts
In Regulation, San Francisco, CA, USA, 2006

— http://www.irccbuildingregulations.org/pdf/IRCC
Workshop Use of Risk in_Reqgulation Final Rep

Meacham,Q-EL'ngnfeer 2009 16
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Contacl IRCC

Summits and Workshops

e |RCC Workshop on Performance
Requirements and Criteria for Safety in the
Case of Fire, Vienna, Austria, 2007

— http://www.irccbuildingregulations.org/pdf/IRCC
WorkshoponFirePerformancet.pdf

* IRCC Workshop on CO, Emissions,
Wellington, New Zealand, 2008

Meacham, 29 September 2009 17




Contacl IRCC

Summits and Workshops

* |IRCC Workshop on Architectural Heritage and
Performance-Based Building Codes:
Approaches and Experiences, Madrid, Spalin,
2008

 Joint CEBC/IRCC Workshop on Compliance
Matters, Edinburgh, Scotland, 2009

Meacham, 29 September 2009 18
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Contacl IRCC

Guidelines Update

 Many new issues and advancements since
1998 — need to update Guidelines

e Too much for single document so we decided
to divide it into two parts:

— Principles and Experiences
— Emerging Issues and Approaches

Meacham, 29 September 2009 19




Contact IRCC

Principles and Experiences

o Confirm and explain the principles which must
underlie a PB system (distinguished from the
local practices, which should be determined by
local conditions and politics), and

e Record the present position in each member
country for the benefit of other countries that
might be in process of transforming their system
or considering change.

Meacham, 29 September 2009 20




Contact IRCC

Principles and Experiences

e Four primary topics
— Why (why regulation — why performance-based
regulation)
— What (technical and legal principles)
— How (experiences of member countries)
— Where To (emerging issues and future strategies)

Meacham, 29 September 2009 21




Contact IRCC

Principles and Experiences

 \Why building regulation?
— Building regulation establishes minimum standards
— Reduces uncertainty and facilitates trade

— Addresses complex information and knowledge
gaps
— Addresses negative externalities

Meacham, 29 September 2009 22
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Contact IRCC

Principles and Experiences

* \Why performance?
— Transparency
— Faster and more targeted response to market needs
— Consistent with international trade agreements

— Facilitates innovation while assuring minimum
performance

— Can address challenges in existing buildings

Meacham, 29 September 2009 23
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Contacl IRCC

Principles and Experiences

e \What?

— Technical Principles
 Function or performance, not prescription
e Minimum, not aspirational
* Objective, not subjective
* Product, not process

— Legal Practices
 Diversity of methods of implementation

Meacham, 29 September 2009 24
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Principles and Experiences

« Development varies, but promulgation by government

Development by Development by Development Development by Development
National Regional by Local Organization by Private
Government Government Government working for Sector
Government

China, England, Austria,® USA' USA Austria, USA
Japan, New Australia,

Zealand, Norway,
the Netherlands Canada

Scotland,

Singapore, Spain,
Sweden

Meacham, 29 September 2009




Principles and Experiences
o Level at which regulation promulgated varies

Promulgated by National Promulgated by Regional Promulgated by Regional and
Government Government Local Government

China, England, Japan, New Austria, Australia Canada, USA
Zealand, the Netherlands
Norway, Scotland, Singapore,
Spain, Sweden

Meacham, 29 September 2009 26




Contact IRCC

Principles and Experiences

« Verification regimes vary

Verification by Government  Verification by Government / Verification by Private
(Review and Approval) Licensed Practitioners / Design Companies
Designated Private Bodies (Licensing / Quality Control
(Review and Approval) for Self-Certification)

Austria, the Netherlands, Australia, Canada, China, Norway, Spain, Sweden
Scotland, Singapore, USA England, Japan, New
Zealand®™®

Meacham, 29 September 2009 27




Contact IRCC

Principles and Experiences

« Stage where verification occurs varies

Qualification of Verification at Verification at Time Verification at
Practitioners only Time of Design of Design, During Design and
(Licensing / Quality Construction, At throughout Building
Control — no Design Occupancy Life
Verification)

Norway, Spain, Sweden Austria™ Australia, Canada, China, New
England, Japan, the Zealand™, Singapore
Netherlands,
Scotland, USA

Meacham, 29 September 2009 28




Contact IRCC

Principles and Experiences

 Dispute resolution varies

Government Negotiation Courts
Authority Having
Jurisdiction

New Zealand, The ] Scotland,
Netherlands, Spain,
Norway, Singapore Sweden

Meacham, 29 September 2009 29

Appointed Progression from

Body AHJ through Appeals
to Courts

Japan Australia, Austria,
Canada, USA
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Contact IRCC

Principles and Experiences

e Duty holders vary

Principally the Principally Design Duty holders Multiple
Building Owner Professional determined by Stakeholders
Regional
Government

Australia

Meacham, 29 September 2009 30




Contact IRCC

Principles and Experiences

« Application to existing buildings varies

Building Building Application to Application to Separate
Regulation Regulation has  Existing Buildings Existing Buildings for Regulation
Mot Applicable Provisions for Determined by Major Alteration or  for Existing
to Existing New and Existing Regional Renovation Buildings
Buildings Buildings Government

Austria China, England, Australia Canada, Japan, New USA
the Netherlands, Zealand, Scotland,
Singapore, Spain, Sweden, USA
Sweden

Meacham, 29 September 2009 31
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Contact IRCC

Principles and Experiences

e How?
— Discussion on how the system transitioned from
prescriptive to performance in member countries
e Motivation
 Responsibilities
* |ssues
e Agency responsible

Meacham, 29 September 2009 32




Contact IRCC

Principles and Experiences

 \WWhere to?

— Mechanisms are needed to better define and quantify
levels of tolerable building performance.

— Quantified performance metrics must be developed
and incorporated into regulations.

— Tools and methods for helping with the enforcement
of performance-based building regulations are still
lacking.

Meacham, 29 September 2009 33
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Contact IRCC

Principles and Experiences

 \WWhere to?

— Climate change

— Existing buildings

— Balancing cultural heritage with other objectives
— Urban densification

— Changing demographics

— Affordability

— Security

Meacham, 29 September 2009 34
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Contact IRCC

Summary

o |RCC aims to facilitate information transfer
relative to PB building regulatory systems

o Supported only by volunteer members, has made
an Impact on the international building
regulatory environment

o Continues to document experiences and explore
emerging issues to help ourselves and others

Meacham, 29 September 2009 35
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Contact IRCC

Thank you!

Meacham, 29 September 2009 36




Appendix F

Norway’s Experience
(National Office of Building Technology and Administration)



Objective and performance-based codes: impacts and lessons
learned
29t September 2009, Calgary

NORWAY

Lisbet Landfald

National Office of Building
Technology and Administration,
Norway
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Causes of building defects

Client specifications 20 %
hsufficient design 20 %
Desigh faults 20 %
~aults in execution 30 %

Products and materials 10 %




Source of defects

m Defects related to
moisture reply for 76%
of all cases.

B The categorisation of
sources allow for a

simple classification of
the main impact
responsible for defects.

® A more thorough

analysis of causes calls
for in-depth studies of

each assignment report.

Ot sOurCes
tnot molstune related)
4%

Damage source
moisture In combina-
tion with cther Souroes
9 %0

Combination of
MOolSTture SoUTes

Hrecs g
9% recipitation

14 %

Leakage waler
ffrom e.g.sanitary
installations)

5 5

Water in 5o
8 %

Built-in robiture INCOOF MU

6% 15 %

W ALIEN Nl S



Building control,
surveillance/inspections

Changes in the Planning and Building Act.

* From building control to surveillance of control.

* New procedural rules

» Approval of firms for application, design, execution and control
* Quality systems

* New rules for accountability

* improved quality

Goal: To reduce faults and defects in design and execution



Hierarchy of our building regulations

Building regulations

S
N

Functional
— Performance
Standards
Building Reaserch o
Design Sheets Descriptive




The Design Process

" ..stability and

: o load-bearing
User \_, Func_tlonal } Building capacity for at
needs requwements regulations  least the time
required ..

' Guideline El 30
alt. design

Final deS|gn

: documented
solution

} Certified or
alt. solutions

IR

I




Load-bearing capacity

Location



Functional

OF’/’SO” regulations OPSO”
|

v

Alternative design

Engineering
methods to justify
deviations ("trade-offs™)

Engineering
methods to evaluate
the building design as

(Comparative
methods) SHEE
> 95 %
<5 %
of all building ’

projects




New Opera house, Oslo

Snghetta

Snghetta




small
simple (?) building
projects



Experiences

 The documentation, incl.
the verification of the fire
safety design, is of poor
quality

* Lack of resources/money to
perform a complete fire
safety design

« No authority supervision

e Third party review absent in
the majority of the projects

» "Engineering shopping”




Building Regulations
Functional
requirements

2009/2010:

Revision of the Building Act
Revision of the Regulations
Revision of the Guidelines

Standards etc.
Design solutions




Third party review

* Revised Planning and
Building Act in 2009

 Mandatory third party
review Is likely to be
Introduced for:
e Large and complex building
projects

 Critical parts of design and
execution of these buildings
to be defined in regulations




Thank you




Appendix G

Experiences in Other Countries
(IRCC)



Contact IRCC

International Perspectives on
Performance-Based Building Codes —

Issues Which Have Resulted in Change

Brian J. Meacham, Ph.D., P.E.
Chair, Inter-jurisdictional Regulatory Collaboration Committee (IRCC)
http://www.irccbuildingregulations.org

Meacham, 29 September 2009 1




d e

—3r— -

Contacl IRCC

Overview

» Reflection on global situation after some 20
years of experience with PB codes

e Focus on three issues that have emerged
Internationally, looking at how they were
addressed and what the impact was on the PB
regulatory system in three countries

Meacham, 29 September 2009 2




Contacl IRCC

PB Regulatory Systems

* PB building codes emerged In the 1980s

— Several drivers — reducing regulation, facilitating
Innovation, greater cost-effectiveness

e |RCC formed in 1997 — countries with PB codes

e Guidelines for PB building regulatory system —

technology, education, public policy, support
framework, process management (IRCC, 1998)

Meacham, 29 September 2009
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Contact IRCC

Issues with PB Codes

e By the late 1990s and early 2000s, certain
Issues began to emerge from the use of PBC
— Innovation outpaced market readiness

— Lack of quantification of performance, leading to
some trade-offs in clarity with respect to flexibility

— Increasing use of computational models, some
without adequate validation and verification, with
some improper analysis and/or unethical actions

Meacham, 29 September 2009 4




Contacl IRCC

Innovation Outpacing Readiness

 Leaky Buildings in New Zealand
— Performance building regulatory system 1992
— Promoted innovation — often good results

— However, sometimes challenges

 Inadequate design rigor, evidence basis, building
methods or material applied and lack of effective
supervision

 Qualitative performance requirements, lacking in
specificity, relied heavily on expert interpretation

Meacham, 29 September 2009 5 f
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Contact IRCC

Innovation Outpacing Readiness

o Lessons learned / steps taken in NZ
— Competence of the sector
— Education
— Liability regime
— Complexity and accessibility of technical

requirements - need for quantitative metrics and
product performance measures

— Better connection of performance to risk

Meacham, 29 September 2009 6




Contacl IRCC

Innovation Outpacing Readiness

e Performance-based code in 1996

e Quality of homes in NSW, Australia

— Campbell Report — quality of buildings
 Inquiry into the quality of buildings in NSW to
determine whether there are enough checks and
balances existing to ensure consumers are guaranteed

that their new homes are safe, properly certified and
built to satisfactory standards.

Meacham, 29 September 2009 I
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Innovation Outpacing Readiness

o Campbell Report — 55 recommendations
— Home compliance commission
— Practitioner licensing
— Building code and standards
— Consumer advice and information
— Planning, certification and council issues
— Dispute resolution

Meacham, 29 September 2009 8
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Lack of Quantification

 Hunn Reports, 2002 (New Zealand)

* Review of the Building Act 2004 (New
Zealand)

o Campbell Report 2002 (NSW, Australia)

e Productivity Commission Review 2004
(Australia)

Meacham, 29 September 2009 9




Contacl IRCC

Lack of Quantification

o Campbell Report on Quality in Buildings (NSW, 2002)

— Application of the BCA in NSW to clearly prescribe “Performance
Requirements” with measurable and objective criteria to help reduce
disputes and uncertainty in home building matters

o Council of Australian Governments — Principles and
Guidelines for National Standard Setting and Regulatory
Action by Ministerial Councils and Standard-Setting Bodies
(1995, amended 1997 and 2004)

— Regulation should be performance based and focussed on outcomes

— Regulation should be compatible with relevant international standards
and practices to minimise impediments to trade

Meacham, 29 September 2009 10
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Contact IRCC

Lack of Quantification

* Productivity Commission Report on Reform of Building
Regulation (2004) recommended ABCB should enhance
efforts to -

— Make the BCA performance based requirements more effective by
providing measurable criteria to aid judging compliance and clarifying
the assessment process to be used

— Ensure all DTS offer an equivalent level of building performance to the
performance requirements

 Intergovernmental Agreement for Operation of the ABCB
(20006)

— BCA requirements are to be performance based and verifiable based on
appropriate international standards

Meacham, 29 September 2009 11
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Review the BCA for performance
metrics of any type (Step 1).

Attempt to move into Performance
Requirements (Step 2)

!

Establish high level risk based
criteria for the performance
requirements (Step 3).

Do high level metrics exist?

Can high level metrics be
established?

Can high level risk based
metrics be established?

Establish high level non risk based
criteria for the performance —
requirements (Step 4).

Verify that metrics exist with verification

) o >
Do low level metrics exist? methods or DTS provisions (Step 5).
Can low level metrics be Yes Establish acceptable pairings of
established with verification metrics and verification methods >
methods? (Step 5).
Y

Undertake additional research into
areas that currently cannot be
quantified or where more data are
needed (Step 6).

Trial test the quantification process and
assess validity, clarity and ease of use
(Step 7).

i

Develop guidance documents (Step 8).

Meacham, 29 September 2009 12 ]
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Computational Analysis and Ethics

e Performance-based regulations have
encouraged innovation in materials and design

 Increased use of computational models for
complex engineering analysis

» Several issues with validation and verification
of models and designs, predictive capability,
ethics and oversight

Meacham, 29 September 2009 13
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Computational Analysis and Ethics

 Building regulations in Japan
— Prescriptive only until early 1980°s

— BSL-Article 38 era — late 1980°’s to 2000

* The provisions in Chap. 2 (related to structural safety
and fire safety) are exempted if the Minister confirms
that the “effect’ of an alternative solution is equal to or
better than prescriptive solutions.

— Performance-based regulation — 2000 to now
 Verification methods and criteria included

Meacham, 29 September 2009 14
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Computational Analysis and Ethics

=1
b "’-‘u.h r.f.m-*

 Falsification of calculations (Japan, 2005)

— Sub-contract Kenchikushi ran the calculations with
the correct input values, but which yielded an
unacceptable outcome (calculation A), then ran
another set of calculations with incorrect inputs,
but which yielded acceptable outcomes
(calculation B), then combined the first part of
calculation A (correct inputs) with the second part
of calculation B (safe outcome).

Meacham, 29 September 2009 15
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Several
buildings had to
be demolished -
percentage is
that of code
required
resistance to
forces
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Computational Analysis and Ethics

e Falsification of calculations — lessons learned

— Can be problems even with prescriptive
verification methods and a centralized evaluation
system.

— Building practitioners had difficulty keeping up
with rapid progress in building technologies.

— Professional ethics could be jeopardized under the
pressure of market forces.

Meacham, 29 September 2009 17




BilEs e - ——I— <
. - - T N

Contact IRCC

Computational Analysis and Ethics

New scheme for certain buildings

5.expert review on structural calculation

DAA or DCIB _ DRB
A | 4.assign
3. subm:ss:on’I‘ Jlﬁ.build.ng confirmation
Building Owner The first amendment Act
1.commissiori Tzfull design L= seslrle e s T A
Kenchikushi

Structural design must be made or certified
by Structural Design Kenchikushi

Equipment design must be made or
certified by Equipment Design Kenchikushi

New system in Japan post Aneha scandal

Meacham, 29 September 2009 18
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Contact IRCC

Conclusions

e Performance and innovation comes with risk
e Common themes include

— Misaligned performance and stakeholder
expectations

— Inadequate level of competency

— Inappropriate use of computational models
— Inadequate data

— Incomplete oversight schemes

Meacham, 29 September 2009 19
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Contact IRCC

Conclusions

o All is not lost!
— Increase competency (education, training)
— Licensing and certification
— Quality systems
— Independent checking
— Model validation and verification
— Better and more appropriate data

Meacham, 29 September 2009 20
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Contact IRCC

Thank you!

Meacham, 29 September 2009 21




Appendix H
Workshop Agenda



Science

—atwork for___

Canada

From Discovery

to Innovation...

SEPTEMBER 29, 2009

NRC Institute for Research in Construction,
Calgary Marriott, Calgary Alberta

Workshop Highlights

Objective and performance-based codes: impacts and lessons learned

The objective of the workshop is to share the learning experience of participants with the adoption
and use of performance and objective-based codes, for the benefits of everyone in the room as well
as others who will subsequently receive summary notes.

This session will be divided into three major parts. The first part will consist of introductions and a
brief summary of the pre-workshop survey, followed by a set of presentations by a few speakers of
their own contexts, the uniqueness of their performance or objective-based codes system, and
examples of key learning experiences, both positive and negative, since their codes were introduced.
The second part will consist of breakout groups during which participants will discuss and document
their own stories or examples of positive and negative impacts resulting from the implementation of
performance or objective based codes. The third and final part will be a plenary session during which
a summary of the examples and experiences will be presented by rapporteurs followed by a plenary
discussion of key lessons learned.

Professional facilitation will be provided throughout the day and a summary report will be prepared
after the workshop.

The workshop agenda is attached.
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From Discovery

to Innovation...

Science

—atwork for___

Canada

Objective and performance-based codes: impacts and lessons learned

Agenda

i

29" September 2009, Calgary, Alberta
Location: Calgary Marriott, Kensington Room

8:00 Registration and networking

8:20 Welcome and introductions

- Official welcome (Ivan Moore, Assistant Deputy Minister, Public Safety Division,
Government of Alberta)

- Workshop objectives

- Introduction of participants

9:20 Presentations

- Pre-workshop survey results and highlights

- Canada’s objective-based codes and code development system (Bruce
Clemmensen, chair of the Canadian Commission on Building and Fire Codes)

- Experience from Alberta (Chris Tye, Executive Director, Safety Services Branch)
- Experience from Nova Scotia (Ted Ross, Building Code Coordinator, Public
Safety Division)

10:30 Break

11:00 Presentations (cont’d)

- International collaboration on performance-based codes (Brian Meacham, chair
of the Inter-Jurisdictional Regulatory Collaboration Committee)

- Experience from Norway (Lisbet Landfald, Deputy Director General, National
Office of Building Technology & Administration)

- Experience from New Zealand and Japan (Brian Meacham, chair of the Inter-
Jurisdictional Regulatory Collaboration Committee)

12:00 Plenary — issues and themes arising from morning presentations
12:30 Lunch

13:30 Breakout group discussion

14:45 Break

15:00 Plenary — share results of breakout group discussion

16:00 Summary, comments and observations

16:20 Closing remarks

16:30 End of workshop

i+l
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Workshop Participants



OBJECTIVE- AND PERFORMANCE-BASED CODES: WORKSHOP PARTICIPANTS

International
Mike Balch

Jiang Bo

Tong Xiao Chao
Bill Dodds

Yasuo Katsumi
Lisbet Landfald
Bjorn Mattson
Brian Meacham
Rainer Mikulits
Tomohiro Naruse

ljsbrand J. van Straalen

John Traw

Joe Blaisdale
Antonio Blazquez
Thomas Bruun
Bruno Mesureur
John Nosse

Joe Odhiambo
Toshi Sasai

Hans-Joachim Seyfert

Wayne Sharman
Paul Shortis

Jiri Sobola

Toki Terakawa

Canada

Anne Borooah
Bruce Clemmensen
Ronald Dubeau
Margaret Kuzyk
Brian Sim

Don Figley

Chris Tye

Ted Ross

Mo Bayat

Jim Donovan
Frank Hill

Don Johnston

lan Macdonald
Jorge Malisani
Brian McBain
André Potworowski

Denis Bergeron
Amélie Chartrand
Guy Gosselin

IRCC Member
IRCC Member
IRCC Member
IRCC Member
IRCC Member
IRCC Member
IRCC Member
IRCC Member
IRCC Member
IRCC Member
IRCC Guest

IRCC Member

WFTAO Member
WFTAO Member
WFTAO Member
WFTAO Member
WFTAO Member
WFTAO Member
WFTAO Member
WFTAO Guest

WFTAO Member
WFTAO Member
WFTAO Member
WFTAO Member

CCBFC Member
CCBFC Member
CCBFC Member
CCBFC Member
CCBFC Member

Australia
China
China
Scotland
Japan
Norway
Sweden
USA
Austria
Japan
Netherlands
USA

UK

Spain
Denmark
France

USA

South Africa
Japan
Germany
New Zealand
New Zealand
Czech Republic
Japan

CCCME, CCBFC Member
PTPACC, CCBFC Member

PTPACC, CCBFC, CCCME Member

National Research Council Canada
National Research Council Canada
National Research Council Canada

Australian Building Codes Board

China Academy of Building Research

China Academy of Building Research

Scottish Government, Directorate for the Built Environment
Ministry of Land, Infrastructure, Transport and Tourism
National Office of Building Technology and Administration
Swedish National Board of Housing, Building and Planning
Worcester Polytechnic Institute

Austrian Institute of Construction Engineering

National Institute for Land and Infrastructure Management
TNO

Traw Associates Consulting

British Board of Agrément

Instituto de Ciencias de la Construccion
ETA-Danmark

Centre scientifique et technique du batiment
ICC Evaluation Service Inc.

Agrément South Africa

The Centre for Better Living

DiBt

Branz Ltd.

Branz Ltd.

Technical and Test Institute for Construction
The Building Centre of Japan

City of Toronto
Clemmensen & Associates
City of Montreal Fire Department

IBI/HB Architects

Figley Consulting Associates Ltd.
Alberta Municipal Affairs

Nova Scotia Environment & Labour

City of Kelowna, British Columbia

Halifax Regional Municipality

City of Vancouver, British Columbia
Canadian Home Builders Association

RJ Bartlett Engineering inc.

Canada Mortgage & Housing International
Underwriters’ Laboratories Canada

Telfer School of Management, University of Ottawa, (Facilitator)

Institute for Research in Construction
Institute for Research in Construction
Institute for Research in Construction





