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14/12/2020

Dear
Request for Information – Local Government Official Information and Meetings Act 1987
We refer to your official information request dated 20 November 2020 for information regarding a project
between Seismic Solutions and Hutt City Council.
Please find the contract and submission paper attached.
The project has been completed at this point of time with the publishing of the paper.
Please see a list of documents Hutt City Council has regarding the project:
•                    Building Consent Monitoring.xlsx
•                    Earthquake-prone buildings register monitoring.xlsx
•                    List of Multi-Storey Buildings – 3 Storeys or Higher.xlsx
•                    URM Parapets and Facades – Final.xlsx
•                    Doc 1_Contract for Services WelTec_HCC.doc
•                    Doc 2_R&I_Fund_HCC_v270618.doc
•                    HCC-SSL Contract.PDF
•                    NZSEE2020_Submission_Ref-0069_Paper.PDF
In order to provide you with further context in terms of the information you have requested, please note
that the work relating to the project in question was outside of the scope of the ongoing contract that
Hutt City Council already had in place with Seismic Solutions. The work relating to the project in question
was carried out on a pro bono basis. This mutually benefited Hutt City Council by increasing our seismic
resilience knowledge of the city while also advancing the seismic solutions staff careers in the research
area. This means that the hourly rates listed in the contract weren’t charged or paid in relation to any of
the work specific to this project.
You have the right to seek an investigation and review by the Ombudsman of this decision. Information
about how to make a complaint is available at www.ombudsman.parliament.nz or freephone 0800 802
602.
If you wish to discuss this decision with us, please feel free to contact me at euan.kyle@huttcity.govt.nz.

T 04 570 6702, W www.huttcity.govt.nz

        

IMPORTANT: The information contained in this e-mail message may be legally privileged or confidential. The information is intended only for
the recipient named in the e-mail message. If the reader of this e-mail message is not the intended recipient, you are notified that any use,
copying or distribution of this e-mail message is prohibited. If you have received this e-mail message in error, please notify the sender
immediately. Thank you.

From: Contact
Sent: Friday, 20 November 2020 12:13 PM
To: Information Management Team
Subject: LGOIMA Request

Name
Organisation
Address
Telephone
Mobile
Email
Response By Email
Information Hello, I would like to make a request of information regarding to a project between
requested
Seismic Solutions and Hutt City Council. The project is about creating a database of
buildings in Lower and Upper Hutt which might pose risks in case of earthquakes. I would
like to request agreement and contract between Seismic Solutions and Hutt City Council
regarding the project, the progress of the project, and the list of documents Hutt City
Council has regarding the project.
File upload
Urgency
WelTec students took part in the project as their final year project. In the beginning,
Reason
students were told, they will get weekly allowance from Hutt City Council for working on
this project. However, when a student decided to work on this project, the student was told
that there will be no allowance from Hutt City Council. Another student was not even
informed about the allowance whatsoever. Therefore, I am interested in what was the
contract like.
Invisible
2020-11-20 11:30:30|
CAPTCHA

Earthquake prone building policy
implementation in Lower Hutt
N. Ismail
Seismic Solutions Limited, Lower Hutt.

C. Hoddinott, D. Kerite & C. Stevens
Hutt City Council, Lower Hutt.

ABSTRACT
Lower Hutt building stock dates back to early nineteenth century, with the majority of older buildings
concentrated in central business district and around historic precincts in Jackson street. Inevitably,
buildings built at different times pose different challenges and levels of risk. Lower Hutt was focused
in this project, which is a wedge-shaped alluvial plain between two mountain ranges and the harbour.
Wellington fault, deemed to have a high probability of generating medium to large magnitude
earthquake in near future, runs along the western side of the valley. To describe the building
inventory, historical development in design standards was discussed first, with a view to associate
potential structural weaknesses to building age. Earthquake prone building policy background was
briefly discussed, and the implementation approach adopted was discussed. Building inventory
information was gathered from several databases, including those available in public domain as well
as the databases developed in-house by HCC for different seismic resilience initiatives. The databases
were collated geospatially and were interrogated to find patterns, to understand potential
vulnerabilities associated to the Lower Hutt building stock, and to identify buildings that merit further
attention.
1

INTRODUCTION

A brief history of earthquakes in New Zealand, how they correspond to the development of the building
standards, and the legal continuum to manage earthquake risk associated to existing buildings in New Zealand
is discussed in this section.
1.1 Historical New Zealand earthquakes and standards
Seismic resistant design practices has developed over time in New Zealand, as new knowledge emerged from
research and lessons were learnt from past earthquakes. Earthquakes in New Zealand have caused 501 deaths
directly or indirectly between 1840 and 2016. The history of buildings in Lower Hutt precede the earliest
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from the Hutt river. In 1855 the Wairarapa earthquake raised land in Muka Muka by 2.7 metres (GeoNet 2019)
and some of the Hutt valley, draining areas of swampland. Settlers moved back to Lower Hutt and by the
1870’s industrial and residential developments had accelerated. The stop-banks begun construction in 1901,
and the Seaview oil tanks in the 1930’s. The population of Lower Hutt passed 20,000 in 1940 and it became a
city. A large number of public/commercial buildings were constructed in the next decade or so. In 1989 new
boundaries were established after re-organisation of the local government (Ihimaera-Smiler 2014).
Figure 3 shows the geospatial building data for Lower Hutt and location of fault lines as report by Langridge
et al. (2016).Analysis of the building data showed that 72 URM buildings existed in Lower Hutt as of 2015,
of these many have undergone some level of strengthening since then. Many pre-1935 buildings also prevail
in Lower Hutt, which have been considered in the EPB initiative. A large portion of Lower Hutt buildings was
built between 1935 and 1976 in areas of high earthquake risk and therefore this merit further investigation.
Likewise, the EPB methodology addressed mostly pre-1976 high rise buildings but research has shown that
typical weaknesses are present in buildings even built several years after 1976 (Puranam et al. 2019). The
experiences of the 2010/2011 Christchurch and the 2016 Kaikoura Earthquakes highlighted key structural
vulnerabilities in buildings built after 1976, which have not been sufficiently addressed in EPB profiles. This
being the motivation, an effort was made herein to investigate further number, location, and characteristics of
these buildings. The current building stock excluding single family dwellings in Lower Hutt is pre-dominantly
1-2 stories high (approx. 40,000 buildings), with around 84 known three or more story high buildings.

Figure 3: Spatial distribution and height of buildings in Lower Hutt
2.2 Earthquake hazard in Lower Hutt
Lower Hutt is particularly susceptible to earthquake hazards as found through its short history and paleo
seismology. The Hutt valley is a sediment filled basin fanning from Taita to Petone, at which point is up to
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about 350 metres deep (Boon et al. 2011). The Wellington fault runs along the base of its western hills, parallel
to the Otaki and Whiteman’s valley faults, and further East is the Wairarapa fault. Wellington fault is an oblique
dextral strike-slip fault (GNS 2018), expected to offset about 5 metres horizontally at the surface, and capable
of generating a Mw 7.5 earthquake (Saunders et al. 2016), with a probability of producing large earthquakes
every 500 to 1000 years (GNS 2018). The segment of Wellington fault adjacent to Hutt valley last ruptured
710 to 870 years ago (Van Dissen et al. 1992), with a probability of 11% to rupture in the next 100 years
(Rhoades et al. 2010). Geomorphological studies show that slip on the Wairarapa fault produces uplift in the
Hutt valley basin but is overwhelmed by subsidence caused by the Wellington fault. The estimated mean
subsidence of the Hutt valley caused by a single rupture event on the Wellington fault ranges from no
subsidence at the Taita Gorge to 1.9 m near Petone, 1.5 m near Seaview, and 1.7 m in Lowe Hutt central near
the Ewen Bridge (Townsend et al. 2015). Section 14H 1.1.1 of the Hutt City District Plan states the predicted
vertical movement in the next large earthquake to be up to 0.5 m. Another active fault-line in Hutt valley is the
Whitemans valley fault, which poses only a small contribution to the overall seismic hazard in the region (Begg
& VanDissen 1998) because of its recurrence interval of about 15 times that of the Wellington fault. It is
believed that the Whiteman valley fault extend into Wainuiomata. More or less all Lower Hutt buildings are
within 6 kilometres distance from one the aforementioned fault lines. In the Hutt City District Plan, around
150 m wide zone around Wellington fault has been designated as Wellington Fault Special Study (WFSS) area
to mitigate fault rupture hazard (GNS 2016), however limited information exists on management of consent
applications in this region. The Greater Wellington GIS viewer shows that liquefaction risk is high in area
around Petone, Seaview and reduces in suburbs farther away from shore towards hills. Whereas slope failure
risk is high in hilly suburbs. The combined earthquake risk is high around Petone and Seaview, whilst Lowe
Hutt central is zoned between moderate high to moderate.

3

SEISMIC RESILIENCE DATABASE INITIATIVE

3.1 Source dataset
Two main datasets were sourced for the study with the help from Land Information Systems team at HCC. Of
these, the first dataset was building polygons from Quotable Value filtered to exclude residential, parking,
vacant, and rural properties. This dataset (with 10,807 data entries) was further refined by merging entries with
same OBJECTID, bringing the total property polygons to 3661. The remaining 3661 dataset entries were then
matched with the HCC building polygon dataset (with 72,510 building polygons). The building polygons with
intersecting centroid were identified and the remaining 92 polygons with conflicting centroids were further
analysed using HCC public viewer. The final merged dataset consisted of 2352 building polygons (see Fig. 3
for geospatial distribution of these building polygons). Data attributes from other datasets developed as part of
other HCC seismic resilience initiatives were collated with processed building polygon dataset.
3.2 Profile D buildings
The source dataset was filtered for height, resulting in 2099 buildings with height less than 10 m. Of these,
569 buildings fitted the proposed profile D. Around 50-60% of these buildings were within the WFSS area,
posing larger earthquake risk to Hutt city building stock. Figure 4a shows spatial distribution of the profile D
buildings. The building dataset was interrogated for primary wall material, which does not represent the lateral
load resisting system accurately but can be a rough indication about possible construction type used for the
building. By far the most prevalent construction material used for this type of buildings was concrete i.e. more
than 75% of the buildings in the dataset (see Fig. 4b), with pre-1950 buildings mostly low-rise and post-1950
ranging from low to medium height buildings (see Fig. 4c). When interrogated the dataset for condition of the
building, most of the buildings in profile D ranged between good to average condition.
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A unique characteristic of Lower Hutt building stock is the presence of a substantial low-rise industrial building
built between 1935 and 1976 in area surrounding the Wellington fault line founded on deep soft soils. These
buildings, when combined with the seismic hazard, can potentially be unsafe in a large earthquake. Whilst the
building pose safety risk to occupants, it also is a major risk to economy of the city.

4

CONCLUDING REMARKS

Lower Hutt buildings are unique in its characteristics and is within proximity of three identified earthquake
faults, with Wellington fault passing right through the city. EPB methodology and profile categories used to
identify potential EPBs was briefly discussed. Whilst the EPB does address the majority of the potential EPBs
and Hutt city council pro-actively managing the risk, the uniqueness of the location and construction practices
adopted in relatively newer buildings built after 1935 are very likely to have seismic vulnerabilities. This was
further interrogated and an overview of key outcomes of the analysis was reported. Collation of different
databases is reasonably challenging because each was prepared for a certain purpose and more interconnection
between information databases can be created by using a unique building identifier. Around 40,000
single/double story high buildings and only 85 three and more story high buildings prevail in Lower Hutt, of
these 72 buildings are unreinforced masonry. Non-residential buildings built between 1935 and 1976 with a
height less than 10 m are not addressed in the existing profile categories in EPB policy but around 569 buildings
were identified to exist. These are mainly industrial/commercial buildings with possibly some known
earthquake vulnerabilities. The buildings were referred to as profile D buildings. A large population of profile
D buildings is within the Wellington Fault Special Study area, with reasonable uncertainty to manage this
elevated seismic risk. The problem exacerbates owning to the presence of soft subsoil. Buildings with height
more than 10m were categorised as profile E. Approximately, 264 buildings were identified. Of these, 114
buildings were built prior to 1976 but it is likely some of these buildings has also been strengthened later.
Further investigation of other databases and satellite imagery resulted in 84 three and more story buildings.
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