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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
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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
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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
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 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
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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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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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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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Thank you!
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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.

| §d |
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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

National Research  Conseil national Carlada
Council Canada de recherches Canada



Appendix |

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





