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ABSTRACT:
The proposed new Building Act places more emphasis on the need for technical rigour in all phases of
the building process – in design, design review, design certification, product accreditation,
construction practice construction monitoring and construction compliance certification.  Coming
under the spotlight are both people and processes:

o People in terms of the closer definition of the responsibilities they take, a more focused
requirement for personal accountability, and more exacting requirements to demonstrate
appropriate skills and experience.

o Processes in terms of the greater scrutiny from the regulator designed to effect improvement.

In the wake of concerns with weathertightness of buildings and the issues raised by John Scarry, this
paper examines the key issues facing the engineering profession, and particularly structural and
earthquake engineers.  Both IPENZ and the BIA have reported on matters requiring attention.  These
provide a timely reminder of the need for every professional involved in delivering buildings and
structures to place greater emphasis on technical rigour from design concept to completion.

There is a need for structural and earthquake engineers to get the message across first to its members,
and then to the community that they will be taking a new attitude that places value on technical rigour
throughout the design, certification and construction process.

It may be desirable that structures be designed and built on time and within budget, but it is absolutely
essential that they be built to be safe and fit for their purpose.

The opportunities presented by the requirements of the proposed new Building Act must be seized by
the profession to effect changes that place increased emphasis on the imperatives of safety of our
structures.
For those responsible there is no other way of moving ahead.

1 INTRODUCTION

During 2002, three issues came to light that caused significant concerns in the building industry in
New Zealand.  They were:

• Concerns over leaking buildings

• Concerns about the state of the structural engineering industry expressed by John Scarry.in
his Open Letter

• Concerns about the performance of hollow core floors following a full scale test on a floor
assembly at University of Canterbury

Leaking Buildings

Concerns had mounted over the increased instances of rotting timber in buildings due to leaks in
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cladding systems.  Some of these resulted in unsafe structures such as balconies, considerable expense
in remedial repairs and frequently in a health hazard to occupants due to the fungal growth.  The
concern resulted in the Building Industry Authority appointing a Committee to investigate the extent,
nature and causes of the problems.  In October 2002 this Committee produced what became known as
the Hunn Report.  (Reference 1)

Subsequently a Parliamentary Select Committee examined the issues and reported on them.
(Reference 2)

Both the Hunn Report and the Select Committee Report reached similar conclusions, notably that the
problems of leaky buildings were the result of a widespread systemic failure in many stages in the
design, building consent, construction and construction monitoring process.

The wide ranging and deep seated concerns prompted the Government to ask that the Ministry of
Economic Development (MED) extend its review of the Building Act to include matters raised in the
Hunn Report.  A Discussion document outlining possible changes to the Building Act was released for
public comment in March 2003. (Reference 3).  Following receipt of public comment, a Building Bill
was drafted and put before Parliament.  The new provisions embodied many changes recommended by
the Hunn Committee and Select Committee on Weathertightness of buildings.

Scarry Open Letter

Though the concern over weathertightness of buildings received special attention in developing the
proposed changes to the Building Act, the second issue raised provided further impetus in support of
the proposed changes.  In October 2002, structural engineer John Scarry submitted an Open Letter
(SOL) to IPENZ and to members of Parliament, detailing what he saw as the “parlous state of the
structural engineering industry in New Zealand”.  His Open Letter contained numerous detailed
examples of questionable or incorrect application of New Zealand Standards for structural design and
construction.  It also contained wider criticisms of the practice of structural engineering.

The Institution of Professional Engineers New Zealand (IPENZ) set up a special Task Force to review
the engineering practice issues raised in the SOL.  In a complementary review, the BIA commissioned
a report on the technical issues raised by John Scarry with the objective of identifying any issues of
significant concern and of making recommendations on any actions necessary to address these
concerns.

The IPENZ Report, produced in November 2003, (Reference 4) identified a range of issues and made
recommendations to address them.  Recommendations were made calling for improvement in the
following areas:

1. Development of Standards and Codes of Practice.
• Make them more comprehensive and prescriptive
• Provide for codes of practice that allow substantial professional judgement

2. Ongoing professional involvement.
• Ensure that sign-off of structural work, including variations, is by a competent

structural engineer
3. Systematic recognition of competent structural engineers.

• Identify engineers competent in simple structural design and those competent in
the design of complex structures.

• Make competence assessments stringent
• Limit structural work according to these competence assessments

4. Expanded technical leadership role for Government’s central regulator.
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• Central regulator (currently BIA) must take a foresight and leadership role.
• Anticipate problems, take assertive action to lift the game of TLA’s and certifiers

5. Improved Consent and Audit Processes.
• Ensure consistency of standards and high quality evaluation processes for consent

approvals and code compliance certification
• Use expert structural engineers as peer reviewers for non-standard structural fea-

tures.
• Develop a culture that does not accept sub-standard work.

6. Responsibility of Building Owners.
• Require building owners to use only suitably qualified people (and to a meaningful

extent)
7. Evaluation of New Materials.

• Establish formal processes that prevent the use of new materials of uncertain prop-
erties or performance without proper evaluation and formal sanction.

The Report commissioned by the BIA, prepared by Sinclair Knight Merz, (Reference 5) identified four
technical issues of serious concern and many others of lesser but still significant concern.  The four
issues of serious concern were:

• Performance of precast, and especially hollow core floors

• Design and performance of diaphragms
• Use of cold worked brittle welded wire reinforcing mesh in areas of structures that are re-

quired to be ductile.

• Slender reinforced concrete walls

The Scarry Open Letter contained numerous allegations of non-complying practice, either in design or
in construction practice.  The SKM Report was based on interviews with a cross-section of practicing
structural engineers.  The overall conclusion was that although the instances quoted could in some
cases result in serious consequences, they were likely to be isolated instances, and/or could have been
picked up in later stages of design or construction.

Nevertheless, it was considered that action should be taken to alert the structural engineering industry
of the concerns and the SKM Report included the following recommendation:

Where appropriate, recommendations in the form of guidelines or advisory notes to industry should be
circulated to alert them to other issues raised in the Scarry Open Letter. It is suggested that a body
such as “The Structural Engineering Society” with support from the BIA would be an appropriate or-
ganisation to undertake this.

Though it was outside the brief, the SKM Report emphasised some practice issues that were
contributing to concerns regarding the quality of structural engineering.  These were cited because of
the strong feedback from those interviewed that the purely technical issues could not be separated
from the practice issues.  The particular concerns were:

• The limited construction monitoring being provided by the structural design engineer on many
sites.

• Structural designers with inadequate appreciation of site operations

• The need for improved training and practical education of designers
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Test on Hollow Core Floor Assembly at Canterbury University

This full scale assemblage was put through simulated earthquake displacements by Ph D student Jeff
Matthews, under the direction of Professor John Mander.  (Reference  6)  Results have been widely
reported, but it is sufficient to note here that the performance of the floor assembly fell short of
expectations, and in particular that:

• Beam elongation and other effects caused the hollow core units to lose their bearing at the
supports

• Splitting of the hollow core units at mid-depth occurred

• Defoliation of the topping concrete occurred

• In the latter stages of the test, the hollow core units collapsed on to the floor of the laboratory.

This was a reminder that the behaviour of such floors is not as well understood as was assumed, and
that rigorous analysis and research are needed to improve that understanding and to make any
necessary changes to current requirements for design and construction.

2 BUILDING BILL PROVISIONS

Influenced by the above concerns and recommendations, the Building Bill, (Reference 7) expected to
become the new Building Act, places more emphasis on the need for technical rigour in all phases of
the building process – in design, design review, design certification, product accreditation,
construction practice construction monitoring and construction compliance certification.  Improvement
in the overall quality of building output is targeted by focussing both on people and processes:

o People in terms of the closer definition of the responsibilities they take, a more focused
requirement for personal accountability, and more exacting requirements to demonstrate
appropriate skills and experience.

o Processes in terms of the greater scrutiny from the regulator designed to effect improvement.

In the Explanatory Note in the Building Bill, the stated objective is to enhance the quality of inputs
into the building control system, and to create new incentives for all facets of the industry:

• skills and behaviours

• building materials

• building systems and techniques

• knowledge of practice and performance

Elements included in the Bill expected to have the greatest impact on quality include:

• Increased monitoring and information gathering, by the central regulator, on the
industry and its current and emerging practices

• The central regulator increasing information, control and guidance on appropriate
building practices

• The requirement for TLA’s and building control authorities to be accredited against
international criteria.

• The requirement for all critical design and building work over a certain value to be
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undertaken or supervised by a licensed building practitioner.  The licensing regime will
set quality standards and monitor compliance with those standards.

3 ILLUSTRATIVE EXAMPLES

3.1 Grade 500E Steel

Specific concerns about the suitability of this product were raised in June 2003 following poor
performance of 500E steel in laboratory tests at Auckland University.  Concerns expressed were
strong enough to suggest that the product may have needed to be withdrawn.  In addition to this
experience, there was anecdotal evidence of brittle failure of Grade 500E steel on building sites.

Investigation by the BIA, including an email request to all ACENZ members to provide information
about sub-standard performance, produced almost no response.  Examples referred to the
manufacturers of NZ Grade 500E steel, Pacific Steel, indicated that all cases of brittle failure problems
resulted from abuse of the bars during manufacture – ie bending or welding.

It was concluded that insufficient evidence existed to warrant withdrawal of the product, but further
investigations are being made.  Seminars on the use of 500E steel have been held.

The concerns and investigations did, however, raise the question of how the products such as this are
approved for use in New Zealand in the first place.  There is a need to establish formal procedures to
cover the introduction of major new products in future.  Such procedures would allow appropriate
investigations to be made as to the suitability of the product for the intended use.  Formal approvals,
by a central authority, with appropriate back-up information and caveats, would help designers and
building certifiers to deal confidently and consistently with the introduction of new products.

3.2 Hollow Core Floors

The University of Canterbury test caused great concern in the profession and the community.  Even
though the test regime represented an extreme circumstance, there were enough surprises in elemental
behaviour to warrant further investigations and analysis of the mechanisms at work.

When hollow core floors were first introduced and details developed for their support, the depth of the
units was 200mm with relatively short spans.  The test units at Canterbury, which match real designs
being used in Auckland, involve 300mm thick units spanning 15 metres.  It is not entirely clear that
even the 200mm details were subject to fully rigorous testing and analysis for earthquake induced
displacements.  But to extrapolate the performance of 200 deep units with short spans to 300 deep
units and long spans demands especially rigorous analysis of the effects of the changed variables.

Seminars run by the Cement and Concrete Association last year helped to make designers aware of the
concerns from the Canterbury test in some detail.  A number of fundamental questions remain to be
resolved, including the support of units on cover concrete and the lack of any special detailing in the
supporting corbel or end of units.  The Canterbury tests suggest that we have something to learn about
these and other matters.

The reaction to these questions of one attendee at the Wellington seminar was:  “Why the concern?
We have been building with these details for years and have had no problems.”  This comment is
alarming because, in spite of the lessons available from the Canterbury tests, it fails to recognise that
the details which have caused “no problems” have not yet been subject to earthquake loading.

The most important point to be taken from the Canterbury test is that we must examine all conceivable
effects of earthquake on the performance of these floor assemblies before settling on appropriate
details for design and construction.  This requires the highest levels of technical rigour involving both
practical testing and theoretical analysis.
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4 IMPLICATIONS FOR STRUCTURAL AND EARTHQUAKE ENGINEERING PRACTICE

It is clear that the new requirements of the Building Bill will place more emphasis on technical rigour
throughout the structural design and construction process.  Even without new provisions in the
Building Bill, the concerns raised by John Scarry, and the concerns over performance of precast
concrete floors in earthquake should be taken as a strong message to structural engineers to re-
examine approaches, attitudes and resulting structural quality.

Implications for structural engineers in the various stages will include:

4.1 Design

• NZ Standards

o Greater rigour in the development and justification of new requirements

o Development of more specific requirements and more guidance documents

• Designers

o Introduction of constraints based on the complexity of design according to formally
assessed competency measures.

o Increased emphasis by TLA’s/building certifiers on technical rigour and compliance

• Documentation

o Increased emphasis on the quality and completeness of documentation.

4.2 Design Review

• Competence of Reviewers

o Requirements for accreditation to international benchmarks

o Closer review of competence of people involved, and matching of competence with
design complexity.

• Technical compliance/ documentation quality and adequacy

o Greater focus on technical adequacy of designs and supporting documentation

o Higher rates of rejection of sub-standard work, with resulting pain to owner and
engineer.

• Commitment to construction monitoring

o Requirements will need to be defined as a condition of Building Consent

o Commitments made at time of Building Consent will need to be honoured.

4.3 Design Certification

• Competence of certifiers

o Will come under greater scrutiny, both for organisations and individuals

o A determination to have more experienced, better qualified people involved



7

4.4 Product Accreditation

• Formal processes

o Introduction of more formal requirements governing the use of new products. This
could involve formal sanctioning of a product by the central regulator as a pre-
requisite of acceptance in Building Consent applications.

o Formal notice, possibly from the central regulator, of the acceptability of a product,
thus promoting consistency nationwide.

• Rigorous requirements

o Introduction of more rigorous technical requirements before a product is sanctioned
for use.

4.5 Construction Practice

• Technical compliance

o Throughout all stages, an emphasis on doing things right and requiring individuals to
sign off the compliance of those items under their control.

4.6 Construction Monitoring

• Commitment at time of Building Consent

o Rejection of Building Consent applications if Construction Monitoring proposals are
not adequate or appropriate for the scale and complexity of the work.

• Technical Focus

o Increased amount and quality of construction monitoring with focus on technical
compliance

• Competence of those responsible

o Closer examination of the amount and quality of the construction monitoring
proposed

4.7 Construction Compliance Certification

• Personal responsibility/accountability

o More closely defined limits of responsibility, coupled with greater focus on
certification by individuals of appropriate competence

• Competence of responsible people

o Greater scrutiny of the competence of those certifying construction compliance

A focal point will be the Design Review/Building Consent process.

By insisting on proper documentation, full technical compliance with standards, the use of accredited
products and so on, it is intended to bring about higher standards of design and documentation.

By insisting on a realistic level of construction monitoring at time of Building Consent, it is intended
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to bring about an improvement in compliance of construction work.

5 CONCLUSION

It is clear from the feedback to the IPENZ Task Force, the technical issues raised by John Scarry, and
the test on hollow core slabs that now is the time for the structural engineering industry to give
increased emphasis to technical rigour throughout the design, approval, construction and certification
process.

The provisions in the Building Bill respond to concerns raised and send a clear signal – the community
must have confidence in the safety of buildings and structures and improvement is needed throughout
the industry to ensure that confidence.

Earthquake resistant design makes special demands on all involved in the provision of safe buildings
and structures.  Because design earthquakes are low probability events, satisfactory day-to-day
behaviour may not mean satisfactory behaviour in the design earthquake.  Thus analysis of the likely
effects of earthquake must be especially rigorous.

The clear lesson for all of us involved in building safe structures is that rigour matters – every step of
the way.
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