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ABSTRACT: When NZS 1170.5:2004 was published, the Department of Building and 
Housing began its citation process for AS/NZS 1170 as part of a Verification Method to 
determine compliance with the New Zealand Building Code. 

The Department’s review of the Standard highlighted: 

• the restricted range of buildings covered 

• the exclusion of some loading types from the Standard’s scope 

• the benefits and costs of changes in loadings, particularly earthquake and wind 

• the suitability of importance level definitions for New Zealand 

• the clarity of definition of facilities that need to be functional after a major 
earthquake 

• the extent to which “engineering judgement” was relied upon in applying the 
Standard’s provisions 

• the desirability of including the importance level definitions in the Building Code 
rather than the loadings Standard. 

Some of the issues raised have influenced the Department’s review of the Building 
Code.  A particular objective of the Building Code Review is to define performance 
requirements more clearly.  This has led the Department to more closely examine the 
probabilities of exceedance implied in the various loads and load combinations 
specified, and to consider the overall risk and performance criteria to achieve “tolerable 
impacts”. 

1 INTRODUCTION  

AS/NZS 1170 Parts 0 to 3 and NZS 1170 Part 5 collectively comprise the new loadings Standard, 
which is intended to replace NZS 4203:1992, the loadings Standard currently cited in the Building 
Code Verification Method B1/VM1. 

The Department recognises the loadings Standard as an important document on which all the material 
specific structural design Standards are dependent.  The loadings Standard, with one or more of the 
materials Standards (for example, NZS 3101), provides a means to verify that a specific design meets 
Building Code performance requirements. 

The Department is proposing to amend the Compliance Document for Building Code Clause B1 
(Structure), mainly by amending Verification Method B1/VM1.   

This would happen by referencing AS/NZS 1170: Structural Design Actions Part 0, 1, 2, 3 and NZS 
1170 Part 5 (Earthquake actions – New Zealand).  The Department would also reference SNZ HB 
8630:2004 (Tracks and outdoor visitor structures) and would remove several outdated references, in-
cluding NZS 4203: 1984 and 1992; and NZS 1900: Model building bylaw, Chapter 11: 1985 Special 
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structures, Division 11.2 Farm buildings.  Verification Method B1/VM4 (Foundations) would also be 
amended.  

Amending the Verification Method B1/VM1 by citing the new loadings Standard will help designers 
and building officials verify compliance with the Building Code.  The new Standard has been in use 
since 2004, but those using it have been aware that it has not been cited in Building Code Compliance 
Documents.  They recognise that NZS 4203 has been superseded, but until its successor has been 
cited, there is an obligation to accept designs that conform to the earlier Standard.  Citing the new 
Standard would deal with this issue and would make AS/NZS 1170 the recognised Standard for the 
structural design of buildings, within its stated limitations. 

The new Standard incorporates technical advances (in particular, the revised New Zealand seismicity 
profile and wind hazard data), aligns technical aspects with international Standards, rationalises 
previous provisions, corrects errors and omissions, clarifies, and reflects the latest societal 
expectations. 

The new Standard further develops the concept of building risk and performance classification by 
increasing design requirements for buildings of higher importance, such as hospitals, that need to 
continue functioning after a major event.  This is consistent with development work the Department is 
doing on the Building Code Review. 

Overall, the new provisions would result in buildings that better match the New Zealand hazard 
environment.  Some buildings would need to be stronger to provide equivalent levels of safety against 
all hazards.  The Department expects the proposal to add about $35 million (0.4%) to the cost of new 
buildings constructed each year.  These costs would be offset by the benefits of reduced damage and 
injury in earthquake or wind events.  The exact benefit depends on the number and timing of events. 

The overall (national) financial impact is expected to be beneficial if a single Wellington event occurs 
within 45 years, and even more beneficial if other design events occur.  The impacts on 
manufacturing, compliance, design and construction are expected to be negligible.  The effects on 
safety and health would be positive overall. 

2 AS/NZS 1170 CITATION PROCESS 

2.1 Department’s Obligations 

Before the Department can amend a Compliance Document, the Building Act 2004 requires that the 
Department identify all reasonably practicable options for amending the Compliance Document and 
that it do a benefit-cost analysis.  The Department must then publicly notify an amendment proposal, 
let people make submissions and consider them.  The amendment proposal must include reasons for its 
adoption and an analysis of all the options considered.  A statement about when it will become 
effective, including any transitional arrangements, is also required. 

2.2 Options to Amend Verification Method B1/VM1 

The Department considered six options to amend Verification Method B1/VM1.  These ranged from 
the ‘do nothing’ option to the preferred option.  The ‘do nothing’ option would have ignored the latest 
technical knowledge, while the preferred option cites AS/NZS 1170 as the only loading Standard in 
B1/VM1, but retains some material Standards.  This supports AS/NZS 1170 as the up-to-date 
Standard, while allowing the continued use of some existing material Standards until updates are 
available.  

Other options considered were to cite all three loading Standards (AS/NZS 1170, NZS 4203:1992 and 
1984) and to retain all material Standards, or to cite two loading Standards (AS/NZS 1170 and NZS 
4203:1992) and some material Standards.  Both these options were rejected as being too confusing for 
users. 

Another option was to delete B1/VM1 altogether and to endorse Standards as guidance information 
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only.  This was not favoured because the demand on Building Consent Authorities (local councils) 
would be too great, as they would have to treat all consent applications as alternative solution 
proposals.  The Department would not be showing leadership. 

A further option to cite AS/NZS 1170 as the only Standard in B1/VM1 would have required the 
deletion of all material Standards until they were made compatible with AS/NZS 1170.  This was 
unacceptable because all designs would then become alternative solution proposals. 

2.3 Amendments and Limitations  

The Department is proposing that its citation of AS/NZS 1170 as part of a Verification Method be 
subject to certain amendments and limitations, the most important of which are: 

Chartered Engineer Sign-Off and Review 

All designs prepared using the amended Verification Method would need to be signed off by a 
professional engineer who is chartered under the Chartered Professional Engineers of New Zealand 
Act 2002. 

In addition, structures that are Importance Level 3, 4 and 5 (as determined by Table 3.2 of AS/NZS 
1170 Part 0) will require an independent review by a chartered professional engineer.  This review is 
to confirm that aspects of a building’s design that are within the scope of Clause B1 of the Building 
Code will result in a building that complies with the Clause, if the building work were properly 
completed in accordance with the plans and specifications. 

Transition period and effective date for amended Compliance Document 

A shorter than usual, three-month transition period has been proposed because, by the time of citation, 
AS/NZS 1170 would have been available for more than two years.  Most structural designers and 
territorial authorities have been taking account of it since December 2004, while recognising that NZS 
4203:1992 remains part of the Verification Method.  During the transition period, NZS 4203 or 
AS/NZS 1170 would be able to be used.  

Until the effective date of the citation of AS/NZS 1170, designs based on it would need to be regarded 
as alternative solution proposals.  

The Department is proposing to publish the amended Compliance Document on 15 June 2007, and for 
it to become effective on 15 September 2007. 

Engineering judgement 

 
In proposing to cite this Standard, the Department recognises that engineering judgement is often 
required.  Nevertheless, provisions in AS/NZS 1170 that are in non-specific, unquantified or 
unbounded terms are specifically excluded from the Verification Method.  Retaining engineering 
judgement for other issues is the reason for requiring that a chartered professional engineer sign off 
designs, and that, in the case of higher importance level buildings, another chartered professional 
engineer review the design. 

Wind and snow  

Under the Department’s proposal, local authorities would be able to publish specific snow, ice and 
wind design information, specific to their area, which would over-ride the new Standard, but only if it 
were more onerous.  Such higher values would be considered part of the Verification Method.  

Commentary clauses  

There are several instances where commentary clauses are a requirement for compliance and these 
would be expressly included in the Verification Method. 
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Obsolete Documents 

Under the proposal, several referenced Standards would be un-cited because they are old or because 
they are not compatible with AS/NZS 1170. 

2.4 Design and Construction Implications 

To assess the regulatory impact of citing AS/NZS 1170, the Department compared this loadings 
Standard with the existing one, NZS 4203: 1992.  The Department commissioned Andrew King 
(AS/NZS 1170 Committee member and Chairman of the NZS 1170.5 sub-Committee) and Rob Jury 
(AS/NZS 1170 Committee member) to prepare a report identifying all the changes between NZS 4203 
and AS/NZS 1170, and to comment on the reasons for the changes and their likely impact. 

The Department then commissioned several consulting engineers to determine the comparative 
construction costs of several building types in various locations throughout the country, designed to 
either NZS 4203 or AS/NZS 1170.  The Department used the results of this study, together with the 
Standard comparison report, as the basis for the benefit-cost study. 

2.5 Benefit-cost Study 

Adopting AS/NZS 1170 instead of NZS 4203 would result in changes in building structural 
performance.  Where the new Standard requires increased design coefficients, there would be 
comparative benefits in reduced damage, casualties and business interruption when a design event 
occurs.  The converse applies where the new Standard requires reductions in coefficients.  Figures 1 
and 2 show typical comparisons of seismic and wind factors used in the benefit-cost analysis.   
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Figure 1:  Comparison of seismic coefficients, AS/NZS 1170 to NZS 4203 

Note: period refers to building period and μ is the building ductility factor. IL is the building importance level 
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Wind load  ratio AS1170: NZ4203
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Figure 2:  Comparison of wind factors, AS/NZS 1170 to NZS 4203 

Note: slope refers to ground slope. IL is the building importance level. 

The Department commissioned BRANZ Ltd to assist it with a benefit-cost study on the proposed 
changes.  Benefits were estimated assuming that a single earthquake or wind event occurs, matching 
the design level intensity.  In estimating the effects for an earthquake event, a distinction was made 
between those buildings for which earthquake provisions dictated the level of change and those for 
which wind provisions dictated the level of change.  Benefits of an increased coefficient were 
included, regardless of which provision dictated the increase. 

Over the whole country, the proposed changes are expected to add $35 million (0.4%) to the cost of 
new buildings constructed each year.  The net present value (NPV) (costs less benefits, discounted to 
present values) depends on when the design loading events occur.  Benefits include savings from 
reduced damage, less business disruption, fewer injuries and deaths, and reduced maintenance due to 
more robust buildings. 

Figure 3 shows a plot of NPV of benefits for each region, plotted against the time in years to 
occurrence of a design event in the region.  The trends and regional differences are evident, with the 
time to zero NPV varying from 35 to more than 80 years. 
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           Figure 3:  Regional costs and benefits 
Other factors were recognised in a qualitative way in the benefit-cost study, including training, 
additional design time, and more use of chartered professional engineers.  
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2.6 Other Impacts 

Environment and manufacture:  

The significant environmental consequence of adopting the proposal would be that buildings could be 
designed to better match their likely structural demands.  This should lead to construction materials 
being used more effectively. 

Impact on design and compliance costs  

There would be some cost to structural designers, particularly because serviceability limit state design 
for earthquake actions would be more important.  However, this would be offset by better 
performance, as there would be a new requirement for buildings to remain usable without repair after 
such events. 

Some designers who have the necessary qualifications and experience, but have not been chartered 
under the Chartered Professional Engineers of New Zealand Act 2002, would need to do so to be able 
to certify their designs. 

There would be additional compliance costs for Building Consent Authorities (local councils) to 
become familiar with the new requirements and to check any aspects of a building not specifically 
covered by the amended Verification Method. 

Impact on building construction 

The Department expects little noticeable effect on construction practice, as most of the impact of the 
changes would be at the design phase.  The changes in strength required would be reflected in small 
changes in material requirements, as assessed in the benefit-cost study. 

2.7 Public Consultation / Comments Review / Citation 

Preparing a public consultation document is a major undertaking and an important step in the citation 
process.  The document must explain clearly what is proposed, the implications and timing.  

The review of comments is equally important.  It is hard to predict the extent and nature of the 
comments, and the time needed to consider them properly.  

Once the comments have been reviewed, any necessary changes to the proposed citation are made and 
the final citation recommendation submitted to the Chief Executive of the Department for approval. 

3 MAIN ISSUES FOR THE DEPARTMENT 

3.1 General 

The Department must take a leadership role and publish clear and effective Compliance Documents to 
assist building consent authorities, designers and builders to comply with the Building Code.  The 
Verification Method is the default Building Code option, so it needs to indicate the performance levels 
required.  It can then be used to measure compliance of alternative solution proposals. 

The Building Code covers all buildings defined in the Building Act.  It sets a wide range of physical 
conditions to be considered.  AS/NZS 1170 does not cover all of these buildings or all of the physical 
conditions.  Buildings not covered include masts, earth structures and dams.  Physical conditions not 
covered include scour, subsidence, creep, expansion, contraction, corrosion and temperature.  These 
scope differences between the Building Code and the Verification Method are particularly important 
from the Department’s perspective. 

When considering citing such a Standard as part of a Verification Method, the Department must 
balance providing a resource to help users comply with the Building Code, and the risks that any 
shortcomings in the Standard, or variations in its interpretation, will result in non-compliance. 
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To manage the risks associated with permitting bounded engineering judgement, the proposed 
Verification Method requires that all designs be certified by a chartered professional engineer. 

The Department is keen to support technical advances, but it must be mindful of the regulatory and 
other impacts of any change and of the liability that could result from the endorsement of Verification 
Methods.  Withdrawal of obsolete and incompatible cited documents is part of this process. 

3.2 Limitations of AS/NZS 1170  

AS/NZS 1170 is a broadly scoped Standard that represents the latest knowledge of both environmental 
hazards and design methods.  It is suitable for use in a Verification Method, but only within its 
limitations.  Some scope differences are identified in Paragraph 3.1 above.  

In setting limitations on the use of AS/NZS 1170 in a Verification Method, the Department had to 
consider the inclusion of aspects that require unbounded judgements to be made by its professional 
engineer users.  The limitations proposed are intended to allow only those judgements that are 
bounded by defined engineering criteria.  

A further limitation is that AS/NZS 1170 is designed to be used with compatible material Standards - 
none of the currently cited ones are fully compliant with AS/NZS 1170.  It requires knowledge, 
experience and specialist skill to interpret and apply, and frequently requires essential engineering 
judgement that is not fully defined. 

Importance categories of buildings 

The review of AS/NZS 1170 highlighted that importance levels of buildings should be designated in a 
higher-level document than a structural loadings Standard.  This issue has been taken up by the 
Department.  It is investigating options to designate building importance at a higher level.  This is an 
illustration of the wide reach of the Department’s role.  

Snow loading 

The June 2006 snowstorm in South Canterbury and the associated building failures occurred during 
the citation review.  Investigations led to concerns the snow provisions in NZS 4203 and AS/NZS 
1170 may not correctly represent the New Zealand climatic conditions.  This prompted the 
Department to commission a study by NIWA.  Initial indications are that the snow provisions of 
AS/NZS 1170 Part 3 at low altitudes in Canterbury, Otago and Southland will need amending. 

4 AS/NZS 1170 AND THE BUILDING CODE REVIEW  

Several issues were raised while the consultation documents to cite AS/NZS 1170 were being 
prepared.  These are being considered as part of the Building Code Review, as it affects Building 
Clause B1 (Structure).  

4.1 Scope Restrictions 

The Standards referenced in the Compliance Documents do not cover the full range of physical 
conditions contained in Building Code Clause B1.3.3.  For example, AS/NZS 1170 does not cover 
scour and geotechnical structures.   

Section 4.11 on foundations and soil retaining structures in NZS 4203 has not been replaced.  There 
needs to be guidance material to alert users to the limits of AS/NZS 1170.  For example, the guidance 
material should show there are design conditions or scenarios that may apply which are not covered by 
the Standard. 

The land supporting a building is important to its performance.  The requirements for land stability 
need to have greater prominence in the Building Code and Standards for building work. 

AS/NZS 1170 does not address property protection, only life safety.  One of the broad aims of the 
Building Code Review is to ensure the Code promotes sustainability.  This may mean that it will be 
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necessary to have some degree of property protection in the overall interests of the community. 

4.2 Working Group and Building Code structure 

The Building Code is based on the 5-tier Nordic hierarchy.  The Department will likely propose to 
extend this to an eight-tier Interjurisdictional Regulatory Collaboration Committee (IRCC) hierarchy 
by adding three more levels to expand on and replace the performance requirements.  These will 
address performance risk group, performance risk level and performance risk criteria – refer Figure 4. 

 

 

 

 

Figure 4:  8-tier IRCC system 

 

 

 

 

 

The Department has reviewed the structural part of the Building Code.  It is preparing new draft 
structural provisions as part of the Building Code Review, which must report its findings to the 
Minister for Building and Construction by 30 November 2007. 

A workshop was held in October 2006, involving 13 engineers and six Departmental technical 
advisers and managers.  The main purpose of the workshop was to raise issues and to consider and 
report on the following important topics: 

• design events and scenarios 

• performance groups and importance levels 

• hazard levels and design levels 

• tolerable impacts 

• matching tolerable impacts to performance criteria. 

Four engineers have been engaged to help the Department develop draft recommendations for 
structural provisions.  Topics covered included design life, size and range of events to be considered, 
annual probabilities of events, building importance classification, and determination of tolerable 
impacts for different events and importance categories. 

The overall approach has been to adopt a Building Code requirement that there be a high level of 
confidence that the capacity will exceed the demand in all respects of structural performance.  The 
Department intends to define this requirement sufficiently to enable Standard writers to set loadings 
and materials factors and other requirements that will meet the Building Code requirement. 

The team of engineers engaged by the Department is attempting to develop event probabilities to 
match the existing Standards and to base performance criteria, as far as possible, on the existing 
damage states, i.e., Ultimate Limit State and Serviceability Limit States 1 and 2. 

Significant parts of the current work include: 

• defining damage descriptors for tolerable impacts that can be used by Standard writers to set 
more detailed performance requirements 

• reviewing the range of buildings covered by the Building Act, and determining the relevant 
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loading and material Standards that apply to each. 

By May 2007, the Department intends to release a second public discussion document on performance 
criteria and implementation options for any Building Code changes.  A new Building Code structure is 
likely to match the IRCC 8-tier model, which will give greater specificity to Code requirements.  For 
the discussion document in the structural area, the Department is developing the performance groups, 
design event tables, tolerable impacts, probabilities and performance criteria. 

Finally, a guidance document would be developed that helps Standard writers interpret the Building 
Code requirements when developing new Standards to align with the new Building Act and Building 
Code. 

5 CONCLUDING REMARKS 

The Department takes its responsibility for Compliance Documents seriously.  Where any proposed 
changes are likely to have a significant impact on the community, a thorough investigation followed 
by public consultation is necessary. 

Verification Methods provide a useful and consistent basis for showing Building Code compliance, 
but the limits of each method must be recognised. 

The loadings Standard is important because it sets the safety and performance levels of most structures 
in New Zealand.  Further, it is the Standard on which all the materials Standards depend. 

The removal of obsolete and incompatible Standards in Verification Method B1/VM1 should prompt 
the early development of new Standards that are compatible with AS/NZS 1170. 

The review of the Building Code is letting the Department improve the way the structural performance 
of buildings is defined and achieved. 
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