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ABSTRACT: As part of the implementation of the Building Act 2004, Wellington City 
Council (WCC) was required to develop and adopt a policy on earthquake prone 
buildings within its district. Implementation of this new policy was started in July 2006. 

Initially WCC undertook some code comparisons for the Wellington region to identify a 
date after which buildings were unlikely to be earthquake prone and created a database to 
identify the buildings that would meet the selection criteria for further assessment.   

The policy identifies the assessment tool as the Initial Evaluation Procedure (IEP) 
prescribed by Assessment and Improvement of the Structural Performance of Buildings in 
Earthquakes, a guideline developed by New Zealand Society for Earthquake Engineering 
(NZSEE) and the process that WCC will embark on once a building has been assessed as 
having an IEP score of less than 34. 

This paper discusses the approach adopted by WCC, some of the challenges that have 
arisen and knowledge that has been gained in the process. 

1 INTRODUCTION 

The Building Act 2004 (BA04) required all territorial authorities in New Zealand to adopt an 
earthquake prone building policy (EQP policy) within 18 months after commencement of the Act.  
The policy was required to state the approach that the territorial authority would take in performing its 
functions under the legislation and its priorities in performing those functions.  It was also to show 
how the policy would apply to heritage buildings. 

This was not totally new to WCC.  The Council has had a relatively active approach to earthquake 
prone buildings since the 1970s with a Building Safety Policy formally adopted in the 1990s which 
documented how the assessment criteria of the Building Act 1991 (BA91) for buildings that were 
likely to be earthquake prone would be undertaken and implemented.  This policy required buildings 
to be strengthened to two thirds the 1965 Code (NZS1900: Chapter 8) and for heritage buildings to be 
strengthened to 100% the 1965 Code.  This work was undertaken on many Wellington buildings, 
however there remained a small number of buildings that had not been strengthened or demolished as 
part of that work. 

The BA04 changed both the scope of buildings to be considered and, by regulation, the point at which 
a building would be determined to be earthquake prone along the building strength continuum. 

WCC started developing its policy shortly after the BA04 came into force and this included meeting 
with the local structural engineering community as well as general public consultation as required by 
the Local Government Act 2002.  The earthquake prone building policy was adopted by Wellington 
City Council on 31 May 2006. 
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2  KEY FACTORS IN THE POLICY DEVELOPMENT 

Prior to adopting the policy WCC considered the approach that we would take in both developing and 
implementing the policy.  Following the guidelines published by the Department of Building and 
Housing (DBH) we decided to base any assessments on the, at that time recently published, loading 
standard AS/NZS 1170 and in particular NZS1170.5:2004.  We understood this was to be soon to be 
cited in the New Zealand Building Code rather than the standard that was cited at that point of time, 
NZS4203:1992.  We sought legal advice regarding the level of strengthening we could require 
earthquake prone buildings to be strengthened to and were advised that the legislation could only 
require that buildings were strengthened to 34% of the current code requirements.   We continue to 
discuss with building owners the benefits of strengthening their buildings to a greater degree if this is 
reasonably practical.  

We considered how buildings were to be assessed and who would arrange and pay for any assessment.  
We were advised that there was no mechanism for a territorial authority to require property owners to 
undertake assessments and provide them to the WCC and therefore it was proposed that the Council 
would fund the initial assessment of buildings identified as requiring assessment.  We proposed to use 
as an assessment tool, the NZSEE initial evaluation process.  This assessment methodology was 
relatively quick and simple for an experienced practitioner to use and had been benchmarked against 
more detailed analysis during its development.  However there were some concerns that it would not 
pick up all factors that contribute to the structural performance of a building.  It was therefore 
proposed to give property owners six months to provide Council with any additional information about 
the building before a decision was made to formally decide that a building was earthquake prone under 
section 124 of the BA04. 

2.1 Heritage Buildings 

Heritage buildings have been identified by the community as buildings that they particularly want to 
preserve for future generations.  WCC had to consider what this meant in terms of its EQP policy.  It 
was likely that heritage building would be identified as earthquake prone because one of the reasons 
they had been identified as a heritage building was the length of time since original construction. If it 
was important that they continued to be preserved, then it seemed unwise to allow a longer period of 
time for the strengthening to be undertaken.  However this could create issues when there were likely 
to be greater restrictions on how strengthening was undertaken due to heritage considerations. This 
was addressed by limited funding being made available for heritage buildings. Owners can apply for 
Council assistance for this work. Heritage considerations were also to be a significant consideration in 
the proposed hearings for extension of timeframes proposed by the policy for section 124 notices.  

2.2 Timeframes 

Several options were considered when looking at time frames for buildings that had been determined 
to be earthquake prone to be strengthened within.  It was decided that buildings that had previously 
been issued with section 66 notices under the BA91 would have a relatively short time frame as the 
property owners were already aware of the earthquake prone status of their building. Therefore the 
timeframe for the work given in these re-issued notices was proposed to be 2 years. 

Other timeframes were developed considering the importance level (as defined in Table 3.2 of 
AS/NZS1170.0:2002) of the building and the Code the building had been built or strengthened under. 
This gave some assessment of both the likelihood of structural failure and the number of people in and 
around the building that would be impacted by the failure, and allowed us to assign a priority and 
corresponding timeframe.  The resulting matrix is shown in table 1.  It was proposed that importance 
level 1 structures would be managed using a passive approach while other importance level structures 
would have timeframes that were reasonable to achieve taking into account the typical lengths of 
tenancies and that the most expensive component of work is likely to be the “redecorating”.  The 
timeframes proposed were 5, 10 and 15 years to undertake work depending on whether the risk was 
assessed as high, moderate or low respectively. 
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As the timeframes were to be agreed by Council, it was proposed that any review proposing 
extensions of timeframes would be undertaken on application through a hearing process by 
Councillors, similar to other regulatory hearings, taking into account the purposes and principles of the 
BA04. 

Table 1. Priority for assessing and strengthening earthquake prone building 

Building Age and Condition Importance Level 
(AS/NZS1170) Pre 1965 

Pre NZS1900 
Chapter 8: 

1965 Standard 

Pre 1976 
NZS1900 

Chapter 8: 
1965 Standard 

*Critical  
structural 
weakness 

1: Low degree of hazard 

e.g. farm buildings and isolated 
structures, fences, walls 

   

2:Not in other categories 

e.g. most apartment buildings 

   

3: Contain crowds or high value 
to the community 

e.g. some schools, universities, 
medical centres 

   

4:Highest priority with post-
disaster functions 

e.g. hospitals, civil defence 
centres, emergency shelters 

   

Key:  Passive Low Moderate High 

*Critical structural weakness is defined as individual buildings built post-1976(NZS4203 structural   
design code) with an identified detailing deficiency that renders it earthquake prone 

2.3 When should strengthening work be undertaken? 

In the past WCC had had experience of property owners doing significant work over time in small 
parcels and then protesting when upgrading was required that this would disturb tenants or undo 
relatively new work.  To address this issue the policy proposed that when work was undertaken, 
cumulatively from 1 June 2006, with a project value greater than one third of the buildings capital 
value, the building owner would be required to undertake the structural design for strengthening work 
and either include the work in the building consent or agree with Council a time frame for completing 
the work. 

2.4 How big is the job? 

Another key issue was the number of buildings in Wellington requiring assessment.  This was 
important because funding was required from Council rates for the implementation of this project. 
Because of the change in the types of building construction that now needed to be considered, 
comparison with previous surveys of earthquake prone buildings were not useful.  We considered 
other databases available in the Council and while these did not always record the information we 
wanted exactly we were able to adopt some of the data as a starting point.   

We used rating information from multi-unit residential, commercial and industrial buildings to form a 
database of buildings, including addresses, date and type of construction, usage, numbers of units and 
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whether its location was likely to be subject to liquefaction or close to a known fault.  We further 
researched whether any change of use or strengthening had been undertaken on a building, and if so 
the level of any strengthening works, using information recorded in building consent records.  We also 
undertook some research at our archives of previous work undertaken on buildings.  We were able to 
access past surveys of earthquake prone buildings to add to the information we gathered. As part of 
this process buildings were allocated likely importance levels as outlined in AS/NZS1170.0:2002.  We 
estimated that we had approximately 8000 buildings to consider. 

Council also engaged consultants to undertake some work in comparing the proposed loading standard 
NZS1170.5:2004 with previous loading standards for buildings in Wellington City taking into account 
different importance levels, soils and ductility’s (Beca2005).  This showed that buildings designed 
after 1976 were unlikely to fall below the criteria for an earthquake prone building.  We therefore 
proposed to only assess those buildings that were designed prior to 1976 using the IEP process, unless 
we became aware of a critical structural weakness in a more recently constructed building.  This 
allowed us to reduce the number of buildings for assessment to approximately 3800. 

2.5 Public submissions and passing of the policy 

The proposed policy for earthquake prone buildings went out for public consultation in March 2006.  
There were a number of submissions from both private individuals and larger property owners on the 
impact that the proposal would have on their rights as property owners.  Some of the issues raised 
were outside the policy and concerned the definition of what was an earthquake prone building.  There 
were no significant changes to the proposed policy as a result of this process and WCC adopted the 
policy in May 2006. 

3 IMPLEMENTATION OF POLICY 

3.1 Buildings that had outstanding Section 66 notices 

The policy had made special mention of those buildings that Council had issued section 66 notices 
under the BA91 but no strengthening work had been undertaken.  As these buildings had already been 
identified as earthquake prone under the previous legislation in the 1970’s, no additional assessment 
was required and therefore notices were re-issued to the property owners in July 2006 shortly after the 
policy was adopted. 

3.2 Where to start? 

Council had adopted a policy and we had identified in the order of 3800 buildings that required 
assessment.  Wellington City has identified no importance level 5 buildings and relatively small 
numbers of importance level 3 and 4 buildings.  Importance 4 buildings could be described as 
reservoirs, some schools, tertiary institutions and the hospital campus in Newtown.  Importance level 3 
buildings were the remaining schools and medical facilities and larger buildings in the CBD area.  
Both sets of buildings were scattered randomly rather than congregated in any way.  We therefore 
proposed to undertake an initial pilot study using the IEP process and with a range of building 
construction and usage followed by assessment of buildings identified in the central business area.  We 
felt these buildings were likely to be more complex and we were likely to get more enquiries regarding 
them. 

3.3 The expertise 

WCC contracts two engineering firms as consultants to undertake its structural review of building 
consent applications. As both consultancies have experience in seismic design it was decided to extend 
the existing contracts to cover the earthquake prone building policy work.  This took advantage of our 
established relationships and provided for continuity with the progression to building consent work 
when the strengthening work required is undertaken. 
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3.4 The pilot 

The pilot consisted of 19 buildings in 4 different streets with a range of age, construction and usage of 
the buildings selected.  There were also some buildings included that had been previously 
strengthened.  Approximately half the buildings were assessed by both Consultants involved and we 
purposely included some overlap buildings to assess consistency of approach between the consultants.  
After completion of the initial assessment, all members of the team met and discussed the results and 
any issues that arose as a result of the assessments.  We also agreed that any IEP results in the range 
25-35 would be reviewed by the group at our regular monthly meetings before the final IEP 
assessment being returned to WCC.    Some of the issues that have arisen as part of the review process 
are listed in Table 2.  It was important to Council that our consultants had a clear understanding of the 
process and were consistently approaching the assessment of the buildings that had been selected.  
Following the pilot, assessments continued in the central business district and then into some suburban 
areas. 

We also looked at the information provided to the engineers undertaking the assessment. Generally 
WCC provides the following information to the assessing engineer: a copy of the aerial photograph of 
the building concerned, a summary of the information Council has researched regarding the site, a list 
of building consents/permits that have been uplifted for that address and whether the work has been 
completed, information regarding the number of buildings on the site to be assessed if known, and any 
other useful information that may be readily available. 

Our consultants have developed an electronic version of the IEP assessment form and send the 
completed forms electronically as PDF files to Council to action further as required.  This also allows 
the impact of changes to any of the inputs to be quickly determined. 

 
Table 2. Issues arising from the IEP review process 

Issue Solution 

Defining soil type for a particular site in terms of 
1170 given that WCC has not undertaken specific 
studies. 

Using microzonation maps produced in 1970s by 
DSIR.  While these had been around for a long 
time, they were the best information available. 

Ductility of different types of construction Agreed to apply consistently  

Unreinforced concrete or masonry µ=1.5 Others 
µ=2 

How to deal with buildings that had been 
previously strengthened 

IEP form modified to take account of this 

Unreinforced masonry chimneys in wooden 
buildings 

IEP process doesn’t take account of this.  
Referred to NZSEE study group as an issue 

Pounding. How can this issue be resolved by 
property owner? 

?? There is no straightforward answer to this issue

3.5 The results so far: 

As of 31 January 2008 we have completed 1065 IEP assessments of buildings identified as needing 
assessment to determine whether they are potentially earthquake prone.  A small number of those 
buildings (42) have been identified as buildings either not meeting the criteria set out in the BA04 or 
designed post 1976 and have not required assessment.  We have identified a further 472 buildings as 
unlikely to be earthquake prone as the IEP assessment was greater than 34. This information is placed   
on Council files and no further action is taken.  551 buildings have been identified as potentially 
earthquake prone.  
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Table 3. Analysis of completed building IEP assessments as at 31 January 2008 

Number of IEP assessments completed or 
buildings identified as not requiring assessment 

1065 

Number of buildings identified as unlikely to be 
earthquake prone 

472 (44%) 

Number of buildings identified as potentially 
earthquake prone 

551 (52%) 

Number of buildings on site inspection identified 
as not requiring assessment 

42 (4%) 

These results reflect the types of buildings in the areas of the city assessed so far.  We expect the 
number of buildings eliminated as a result of a site inspection to increase in the suburban areas due to 
the uncertainty of the base data in these areas.   

3.6 So a building has been identified as potentially earthquake prone… 

When buildings are identified as potentially earthquake prone, the Council writes to the property 
owners concerned enclosing the IEP assessment and a brochure explaining the Councils earthquake 
prone building policy.  Owners are invited in the ensuing six months to provide any information 
specific to their building that may affect the initial evaluation.   

Some property owners have been very prompt in forwarding WCC information regarding their 
building.   This is particularly noticable when the building in question is for sale.  This additional 
information is generally forwarded to the engineer who did the initial assessment for advice on 
whether the issues have been addressed.  If further discussion is required we have found it useful to 
arrange a meeting between WCC and our engineering consultants who undertook the original IEP 
assessment and the property owner and/or their professional advisors to discuss the issues and the 
level of information required. The range of responses can be shown to table 4. 

 
Table 4.  Analysis of potentially earthquake prone building responses as at 31 January 2008 

Number of buildings where information received 
or time extensions requested 

185 

Number of buildings where further clarification 
sought  

19 

Number of buildings where information received 
demonstrating building unlikely to be earthquake 
prone 

30 

Number of buildings where time extensions given 
to provide additional information 

72 

Number of buildings where no response received 
within 6 months or information received to 
confirm earthquake prone 

149 

Number of Section124 notices reissued when 
notices had been issued under BA91 

28 

Number of Section 124 notices served after 
assessment under EQB policy 

6 

 

We have been writing to property owners after 5 months if we have had no communication with them 
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to remind them of the initial letter we sent them regarding this matter.  This has led to a number of 
requests for time extensions to provide additional information.  While this process is not explicitly 
outlined in the policy WCC has had a pragmatic approach to these requests.  If the property owner has 
made the request in writing and engaged a structural engineer (named in correspondence) and has a 
defined timeframe for the additional information to be provided, then this request is generally 
approved. 

We may have under estimated the capacity of the structural engineering fraternity in Wellington to 
provide additional assessment of buildings or it may be that their clients are only engaging 
professional advice after receiving a second letter. 

Other owners have forwarded additional information which confirms our initial assessment and so the 
decision is straight forward.  Still others have seemed to have ignored all correspondence and again 
leave WCC to make the decision on the information it holds at the end of the 6 month period. 

Currently we have issued six section 124 notices as a result of assessments under the BA04.  This has 
been mainly due to developing the new processes involved and the lack of dedicated resource to 
undertake this task.  However there are currently nearly 150 buildings where we have received no 
response from the property owners and we are proposing to start serving notices on these building 
owners. 

3.7 Does the area of the city make a difference? 

The completed IEP assessments reflect the character of the areas of the city that have been assessed at 
this time. Some general observations can be drawn regarding types of construction and the IEP 
assessment process.   

Wooden buildings generally do well in the IEP process except when they step down a slope or have a 
unreinforced masonry chimney and this is generally independent of when the building was originally 
built. 

The central business district comprises of mainly high-rise reinforced concrete buildings built post 
1950.  Buildings with podiums generally are penalised by the IEP process because of vertical 
irregularity. 

The Te Aro/Cuba Street area has mainly low rise buildings with a large number of masonry buildings 
some of which have been previously strengthened.  Other low rise buildings were constructed in the 
early to mid 20th century and have not previously required assessment. 

 Pounding issues have been significant in both these areas.  Often the buildings are built close together 
or if a seismic gap has been allowed it may be insufficient to mitigate the issue. 

Table 5. IEP assessments by area 

Area Number of assessments 

Number of buildings 
identified as potentially 

earthquake prone 

Central business district area 142 72 (51%) 

Te-Aro/Cuba St area 411 293 (71%) 

Suburban area 363 114 (31%) 

 

The suburban area buildings are a mixture of suburban shopping centres, multi-unit residential and 
other service buildings such as schools and medical centres.  These are a mixture of construction types 
and often low rise and again often have not required assessment previously. Again there are a number 
of wooden structures that come through the IEP process well. Schools generally fare well, being single 
storey and were sometimes strengthened well above the minimum requirements. 
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We continue to look at the results to see if we can find any patterns that may allow us to eliminate 
groups of buildings from needing to be assessed. 

3.8 Previously strengthened buildings 

Assessments have included 97 buildings that have previously been strengthened.  Of these, 61 
buildings have subsequently been identified as potentially earthquake prone.  Buildings that have been 
previously strengthened in Wellington had mostly been strengthened to 2/3 1965 Code or at best 100% 
1965 Code.   Our current assessments show that strengthening to the best possible level is important in 
future proofing a building. 

3.9 Communicating the message 

As this was going to be a relatively new process for many people, we considered what resources may 
be available.  The policy itself is electronically available on our website through the following link: 
www.wellington.govt.nz/plans/policies/earthquake/index.html.   We have also developed a brochure to 
explain the policy.  This is sent out to property owners when they are notified that a building is 
potentially earthquake prone and available generally to people who seek information regarding the 
policy.  We have also arranged presentations to the structural engineering fraternity in Wellington to 
update them with our progress in implementing the policy.  A newsletter has also been produced on a 
quarterly basis and circulated electronically to this group.  This has been on the basis that most 
property owners will seek engineering advice regarding what to do when receiving notification from 
Council.  These opportunities have allowed us to communicate to the group the level of information 
required to show a building is not earthquake prone. 

3.10 Rate of progress 

WCC underestimated the rate of progress of this project.  The number of evaluations is limited by 
funding available.  The process takes on average three to four hours of consultants’ time including 
review processes and administration.  There is also a significant amount of consultant time diverted to 
the review of information provided by building owners.  What started as a three year project is likely 
to extend by several years. 

4 CONCLUSION 

The changes in both the definition of what is and isn’t an earthquake prone building and the level of 
seismic performance that has been set in regulation has lead to the assessment of a large number of 
buildings that have not previously required assessment.  It has also required reassessment of some 
buildings that have previously been strengthened.  We continue to struggle with the perception from 
property owners that a strengthened building has the same strength as a new building. 

We have successfully implemented the selection and inspection part of the policy and have processes 
in place to continue to move forward in this area. 

We are moving into a new period of policy implementation with the initial 6 month periods for 
property owners to provide additional information expiring and Council must therefore make a 
decision as to whether a building is earthquake prone or not. When the decision is reached that the 
building is earthquake prone, notices are being issued under section 124 of the BA04.  This is likely to 
result in these decisions being challenged through the determination process with the DBH. 
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