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1. INTRODUCTION 

1.1 My name is Nicholas John Traylen.  I hold the position of director, and 

principal geotechnical engineer at Geotech Consulting Ltd.  I have been in 

this position since August 1998.  

1.2 I hold a Bachelor of Engineering from the University of Canterbury.  I am a 

member of the Institute of Professional Engineers New Zealand (IPENZ) 

and of the Institute of Civil Engineers (UK). I am a Chartered Professional 

Engineer (CPEng) and a member of the New Zealand Geotechnical 

Society.  Annexed and marked A is a copy of my full curriculum vitae. 

1.3 I have been engaged by the Canterbury Earthquake Recovery Authority 

("CERA") to provide evidence for the Crown in relation to the Ministry of 

Business, Innovation and Employment ("MBIE") land Technical Categories.  

1.4 I have been providing MBIE with my expertise in relation to liquefaction and 

foundation design since December 2010 and have been a member of 

MBIE’s Engineering Advisory Group (“EAG”) since February 2011. I refer to 

the EAG in further detail in paragraph 5.4 below. 

2. CODE OF CONDUCT 

2.1 I confirm that I have read the code of conduct for expert witnesses as 

contained in the Environment Court’s Practice Note 2014.  I have complied 

with the practice note when preparing my written statement of evidence, 

and will do so when I give oral evidence before the hearings panel.   

2.2 The data, information, facts and assumptions I have considered in forming 

my opinions are set out in my evidence to follow.  The reasons for the 

opinions expressed are also set out in the evidence to follow. 

2.3 Unless I state otherwise, this evidence is within my sphere of expertise and 

I have not omitted to consider material facts known to me that might alter or 

detract from the opinions that I express. 

3. SCOPE 

3.1 I have been asked to provide background evidence that addresses the 

development of land Technical Categories in Christchurch. My evidence will 

cover why the Technical Categories were developed, how they were 
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developed, the consequences of their development, their relationship to 

hazard mapping and some limitations of the Technical Categories. 

3.2 The key document I refer to in my evidence is “Repairing and Rebuilding 

Houses Affected by the Canterbury Earthquake Sequence”, published by 

MBIE in December 20121 (referred to in this evidence as the MBIE 

foundation guidelines or the MBIE guidance). 

4. EXECUTIVE SUMMARY 

4.1 The Technical Category system (in conjunction with the MBIE foundation 

guidelines) will help to make sure that new residential buildings in 

Christchurch have foundations that are suitable for the ground they are built 

on and that they will therefore better meet demands that will be placed on 

them in future earthquake events, thus providing for a more resilient 

housing stock.  

4.2 The Technical Categories were developed by MBIE, through the EAG, and 

inform the basis of decision making using the MBIE guidance. The MBIE 

guidance was issued as guidance under section 175 of the Building Act 

2004, so its methods and solutions are not mandatory. However, the MBIE 

guidance has been endorsed by Christchurch City, Waimakariri and Selwyn 

District Councils and if followed will result in building consents being issued. 

4.3 The Technical Categories were developed in conjunction with foundation 

investigation and design guidelines2, as a ‘triage’ system following the 

Canterbury Earthquake Series (“CES”).  There are three Technical 

Categories, TC1, TC2 and TC3. The higher the TC number, the higher the 

need for professional engineering involvement to determine the most 

appropriate foundation solution.   

4.4 The Technical Categories were defined in the MBIE residential guidance1 

as follows: 

(a) “TC1 – Liquefaction damage is unlikely in a future large earthquake. 

Standard residential foundation assessment and construction is 

appropriate. 

                                                 
1 Ministry of Business Innovation and Employment guidance document ‘Repairing and rebuilding houses affected 
by the Canterbury earthquakes’, December 2012 which can be found at http://www.dbh.govt.nz/guidance-on-
repairs-after-earthquake 
2 The first version of foundation design guidance issued by the Department of Building and Housing (now MBIE) 
was the ‘Guidance on house repairs and reconstruction following the Canterbury earthquake’, 20 December 2010. 
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(b) “TC2 – Liquefaction damage is possible in future large earthquakes. 

Standard enhanced foundation repairs and rebuild options in 

accordance with MBIE guidance are suitable to mitigate against this 

possibility. 

(c) “TC3 – Liquefaction damage is possible in future large earthquakes. 

Individual engineering assessment is required to select the 

appropriate foundation repair or rebuild option”. 

4.5 A primary objective in the development of the Technical Categories was to 

allow the efficient use of scarce professional engineering resources in 

relation to the overwhelmingly large number of houses that needed repair or 

replacement in the post-disaster recovery period. In many cases (e.g. TC1, 

TC2) the MBIE guidance directs engineers to ‘off-the-shelf’ foundation 

solutions that are appropriate to the Technical Category. In other cases 

they provide a standardised approach to investigation, selection or design 

of an appropriate foundation solution.  

4.6 Establishing Technical Categories enabled approximately 75 per cent of 

houses in the residential Green Zone on the flat (i.e. TC1 and TC2) to 

progress their repairs without the need for deep geotechnical investigations 

and site-specific foundation design by chartered professional geotechnical 

engineers. 

4.7 The Technical Categories were developed on an area-wide basis, but from 

property-by-property observations of actual land and building damage 

during the earthquakes in relation to the level of earthquake shaking that 

had caused that damage. The worse that an area of land and its buildings 

had responded to shaking (with allowances made for how much actual 

shaking had taken place), the more likely it was to be categorised as TC3 

land.  

4.8 The Technical Category for a particular site is used in the first instance as a 

guide to the level of ground investigation required at the site, if it has been 

determined that a foundation rebuild is required (or for a new build).  For 

TC1 and TC2 land, only shallow investigations are required. Deep 

investigation data is needed for TC3 land.  

4.9 For TC1 and TC2 land, unless site observations indicate that locally a 

different Technical Category might be appropriate, the consequences of the 

categorisation are as follows: 
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(a) TC1: ‘normal’ foundations can be used, as was the case prior to the 

earthquakes.  

(b) TC2: enhanced stiffened concrete slab foundations can be used, as 

developed by MBIE1. 

4.10 For TC3, (only if the deep investigation data confirms TC3-like conditions) a 

range of foundation options are available: 

(a) traditional deep piles – piles that transfer the load from the house or 

building through poor ground down to deeper soil strata which is 

usually stronger, denser and will not liquefy;  

(b) ground improvement (to bring it back to TC2-like performance), in 

conjunction with a “TC2 shallow foundation”. The objective of 

ground improvement is to treat loose soils (through a variety of 

techniques) to reduce the effects of liquefaction and improve their 

strength and stiffness so shallow TC2 foundations can be used; or 

(c) easily relevelable, timber floor ‘surface structures’ (developed by 

MBIE1) – a relevelable foundation constructed on the ground 

surface that allows for settlement to occur in an earthquake and be 

easily re-adjusted back to level following an earthquake event.  

4.11 An engineer can also opt for alternative bespoke design solutions that give 

equivalent performance.  

4.12 It is not uncommon for deep investigation data (e.g. geotechnical bore holes 

and other tests which extend to 10 or 20 metres depth) for a particular site 

to demonstrate that a TC2 shallow foundation system is in fact a suitable 

solution for a property that is categorised as TC3.  

4.13 The Technical Category maps therefore do not necessarily reflect the actual 

hazard on an individual site. They were not developed and should not be 

used as hazard maps for district planning purposes.  

4.14 The Technical Categories provide a guide to the level of site investigation 

required. The site investigations may then indicate that the land is better or 

worse than the Technical Category would indicate. 

4.15 Technical Categories are only relevant where a foundation repair or rebuild 

is required. 
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5. WHY THE TECHNICAL CATEGORIES WERE DEVELOPED 

5.1 As stated in the foreword to the MBIE foundation guidelines1, “without the 

technical categories and the Ministry’s guidance, every site where 

foundation repairs are required in the [CERA] Green Zone would require 

further geotechnical investigation and site-specific foundation design. The 

technical categories ensure valuable engineering resource is directed 

where it is needed most (TC3 areas, for example) and will enable 

homeowners to commence repairs with greater certainty”.  

5.2 Following the earthquake of 4 September 2010, which left 8,000 - 10,000 

significantly damaged houses (greater than $100,000 worth of repair costs), 

of which 3,000 – 5,000 houses were in need of replacement, it was 

apparent that there was considerable uncertainty about how new buildings 

could be designed to meet the requirements of the Building Act 2004 and 

the associated Building Code, with regard to potential future liquefaction 

damage. It was evident that the response to this issue by the design 

community, as well as other industry sectors (e.g. banking, insurance), was 

highly variable. It was also evident to building professionals and 

homeowners that the foundation solutions that had been used up to that 

time were not particularly suitable in many instances for liquefiable ground.  

5.3 MBIE, then the Department of Building and Housing, recognised the need 

to produce a set of guidelines for the investigation and design of new 

foundations in liquefiable areas, as well as for the repair of existing 

foundations. The aim of the guidelines was to provide standardised 

solutions that would cover a large number of situations and to give 

designers and engineers confidence that they were meeting the 

requirements of the Building Code.  It was intended also that the guidelines 

would streamline the design and consenting process, as territorial 

authorities could have confidence that the standard foundation designs met 

the requirements of the Building Code.  

5.4 MBIE convened an expert panel of structural and geotechnical engineers 

selected from the industry, as well as construction specialists, to assist in 

developing guidelines. This group was known as the EAG. The first set of 

guidelines2 was published in December 2010.  

5.5 The February 2011 earthquake event (and subsequent earthquake events) 

showed that the earthquake hazard was higher than previously thought, 
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and that the levels of shaking used in the design of buildings would need to 

be increased.  MBIE and the EAG decided that the foundation solutions that 

were developed for the December 2010 guidelines2 might not be sufficient 

for the worst affected areas of Christchurch. Deep geotechnical 

investigations would be required in order to determine what foundation 

solutions were most appropriate for the site or area in question. 

5.6 In parallel with the MBIE Technical Category and foundation guidance 

development, CERA developed a zoning system for Christchurch, 

comprising a ‘Green Zone’ where it was feasible to proceed with the repair 

or rebuild of houses on an individual basis, and a ‘Red Zone’, where it was 

deemed not feasible on an area wide basis to proceed with repairs or 

rebuilds. (A further two zones were also created, the ‘Orange Zone’ where 

decision making was still underway, and a ‘White Zone’, which was not 

being zoned either because it was non-residential land or it was land in the 

Port Hills. The Port Hills was generally not affected by liquefaction issues 

but had other hazard issues such as rock roll, mass movement and cliff 

collapse. The Red/Green Zoning of the Port Hills land was undertaken at a 

later date to the flat land zoning as the hazards there were more complex to 

evaluate). 

5.7 As at September 2012 there were in the order of 20,000 - 30,000 

significantly damaged houses (greater than $100,000 worth of repair costs), 

of which 10,000 – 15,000 houses were in need of replacement. As stated in 

paragraph 4.5, MBIE recognised that this placed an unmanageable demand 

on the scarce engineering resource available, as well as on subsurface 

investigation resources. Additionally, it would take time to both re-work the 

existing foundation guidelines, and also develop guidelines for the 

investigation and design of the more robust solutions required in the worst 

affected areas of the green zone.  

5.8 Once it had re-convened following the disaster response phase of the 

February 2011 event, the EAG decided that it would be more efficient to 

concentrate on revising the December 2010 guidelines2 for the TC1 and 

TC2 land first, and then develop guidelines that covered the more robust 

foundation solutions required in the worst performing areas (for the more 

complex TC3 land) once that primary task was complete. This was because 

it was thought that the majority of the damaged houses would not require 

the more robust TC3 solutions, and therefore a larger portion of 



 

BF\52486448\10 Page 8 

Christchurch could be progressed for more efficient repair and construction 

in a shorter timeframe. 

5.9 None of this precluded any homeowner or insurer from proceeding with 

repairs or a rebuild in the absence of updated guidelines. It would, however, 

require a lot more resource to be used as each repair or rebuild required 

specific engineering investigation and bespoke design input. It was also 

apparent that many engineers were taking a very conservative approach in 

the absence of guidelines.  

5.10 To enable this staged approach, MBIE subdivided the Green Zone into 

three sub-areas, or ‘Technical Categories’: 

(a) TC1 - Ground conditions were likely to be suitable for the use of the 

previous (pre earthquake) ‘standard’ foundation solutions, with slight 

modifications.  

(b) TC2 – Ground conditions were likely to be suitable for the use of the 

modified foundation solutions that were in the post-earthquake 

December 2010 guidelines2.  

(c) TC3 – Ground conditions were potentially not suitable for the use of 

the modified foundation solutions that were in the post-earthquake 

December 2010 guidelines2.  

5.11 TC1 and TC2 land covers in the order of 75% of green zone flat land 

residential sites that have a Technical Category assigned to them. 

5.12 The MBIE residential repair and rebuilding guidance document was 

structured to provided site investigation and foundation solutions based on, 

and aligned to, the three Technical Categories. 

5.13 The original foundation solution guidelines2 were updated as soon as 

possible to cover houses in TC1 and TC2 (published in November 2011, 

very soon after the publication of the Technical Categories in late October 

2011), and then work commenced on investigation approaches and design 

solutions for TC3 (published in April 2012).  These documents were further 

updated and merged, and re-published in December 2012.  

6. HOW THE TECHNICAL CATEGORIES WERE DEVELOPED 

6.1 The Technical Categories were developed by MBIE, through the EAG, 

based primarily on observations of actual land and building damage.  
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6.2 A mix of data was used that was available at the time, including the 

following: 

(a) Land and building damage data (primary data source) gathered by 

Earthquake Commission ("EQC") rapid-response field teams. 

(b) Peak ground acceleration data (i.e. a measure of the shaking 

caused by the earthquake and how it varied across the City). 

(c) LIDAR data of ground settlement patterns across the City (this is a 

means of surveying how the ground has moved due to the 

earthquake shaking and is normally done with aerial laser mapping). 

(d) Limited borehole data (boreholes are drilled to establish the soil 

profile and strength and generally extend from metres to tens of 

metres in depth). 

(e) Limited groundwater data (this is generally recorded when 

undertaking boreholes). 

6.3 The primary data listed above (in 6.2(a)) used for assessing technical 

categories had been collected on a site by site basis by EQC following the 

September 2010 and February 2011 events.  

6.4 The EQC had sent out teams of observers following each of these events, 

on a ‘rapid response’ basis, to collect pro-forma data on damage to land, 

buildings and foundations.  

6.5 An automated GIS (geographic information system) was used to analyse 

the land and building damage data, along with available area-wide 

information regarding groundwater levels and soil types. The various data 

sets were combined to give an overall automated assessment of land 

performance on a site-by-site basis. 

6.6 A weighting process was applied when combining the data sets, to make 

sure that damage observations were assessed relative to the strength of 

ground shaking that was experienced at the site to cause that damage. 

6.7 For example, the observation of high or moderate levels of damage at low 

levels of shaking was assessed as indicating poorer observed land 

performance than an observation of minor or moderate levels of damage at 

high levels of shaking. 
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6.8 Some areas experienced lower levels of shaking than other geographic 

areas in both the September 2010 and February 2011 events. In these 

areas it was considered that the performance of the ground had not been 

tested as severely as in the areas of higher shaking, so the damage 

observations were a less relevant indicator of land performance and the 

assessment was weighted more strongly towards the area-wide 

groundwater and soil type and strength data. 

6.9 The results of the automated site-by-site analysis were mapped on a city-

wide basis, along with an area-wide analysis of average performance at 

neighbourhood-scale (averaged over 60m radius). This means that the 

results of ground damage data and other data was averaged over 

neighbourhoods to give an area-wide analysis of performance. This helped 

to remove gross variability resulting from localised inaccuracies in the data.  

6.10 Using these mapped analysis outputs, the boundaries for the TC3 area 

were manually defined on an area-wide basis to encapsulate the areas of 

poorest land performance. 

6.11 To the west of Christchurch City, where (generally non-liquefiable) gravels 

are relatively shallow and groundwater relatively deep (meaning there was 

a lower risk of liquefaction), the TC1 boundary was manually defined based 

on area-wide groundwater data and an assessment of the soil profile 

(based on well log data). 

6.12 The remainder of the areas were classified TC2, or were left unclassified.  

6.13 Unclassified areas were either non-residential, or residential lots which 

were very large and therefore the damage recorded in one part of the lot 

might not be applicable across the lot as a whole. 

7. CONSEQUENCES AND OUTCOMES OF TECHNICAL CATEGORIES 

7.1 The Technical Category system will greatly assist in promoting new 

residential buildings in Christchurch to have foundations that are designed 

specifically for the ground they are built on. These will better meet demands 

placed on them in future earthquake events, thus providing for a more 

resilient housing stock.  

7.2 The Technical Categories are a post-disaster mechanism, primarily for 

guiding the level of investigation required on a particular site, for new 

houses, or existing houses that require a foundation rebuild. The related 
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MBIE guidelines1 also give guidance on the type of foundation that can be 

used on a site, once those investigations have been carried out. 

7.3 The Technical Categories are not a hazard zoning or hazard mapping tool. 

They do not necessarily reflect the liquefaction hazard on an individual site, 

but give a representation of the ground conditions (and only in terms of 

liquefaction) that could generally be expected at or near that location.  

7.4 On a TC1 or TC2 site, simple shallow investigations are all that is normally 

required, in the same manner as they were prior to the earthquakes. If site 

observations support the TC1 or TC2 classification, then foundations 

commonly referred to as “TC1 foundations” or “TC2 foundations” can be 

used.  

7.5 “TC1 foundations” are simply the previous ‘standard foundations’ used 

throughout New Zealand taken from NZS 3604 (the non-specific design 

standard for timber framed residential dwellings) and other such 

documents, with minor modifications to the requirements for reinforcing 

mesh in concrete slabs.  

7.6 “TC2 foundations” are the MBIE-developed solutions that first appeared in 

the December 2010 guidelines2. They consist of thickened and stiffened 

concrete slab solutions that are capable of tolerating a certain amount of 

differential ground movement without undue damage to the house 

superstructure. For timber floor houses, given that they are very easy to 

relevel, the standard shallow timber pile solution from NZS3604 can still be 

used, or a concrete ‘ring beam foundation’ with shallow internal piles can 

also be used in accordance with NZS 3604, with some upgrading of the 

reinforcement in the ring beam. A ring beam foundation is a concrete 

foundation that extends around the perimeter of the house and supports the 

exterior walls. 

7.7 For a TC3 site, it is important to emphasise that the use of a TC3 

foundation solution is not necessarily a given conclusion for the site. The 

TC3 classification primarily means that a deep investigation is required to 

determine ground conditions, and therefore the required foundation solution 

for a new house or a foundation rebuild.  

7.8 The deep investigation can in many cases now draw upon the large amount 

of deep data that is already available on the Canterbury Geotechnical 

Database (refer to section 10 of my evidence).  
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7.9 It is not uncommon for a deep TC3 investigation to in fact show that “TC2 

foundations” are a suitable solution for a site. In the other cases “TC3 

foundations” are confirmed as being required in order to mitigate 

liquefaction risks.  

7.10 “TC3 foundations” include a range of possible options, including: 

(a) Deep piles – i.e. transferring foundation loads down to a non-

liquefiable layer deeper in the soil profile.  

(b) Ground improvement – i.e. improving the performance of the ground 

(through a variety of techniques) so that it is suitable for the use of 

“TC2 foundations”. 

(c) Surface structures – foundations that can be constructed on the 

ground surface but are robust and can be easily re-levelled after a 

future liquefaction event.   

7.11 In all cases, normal geotechnical risks other than liquefaction also need to 

be considered (such as compressible or organic soils) and taken account of 

in design.  

7.12 There are many TC3 sites where a foundation rebuild is not required. This 

is a good indication on those particular sites that the existing foundation 

system is reasonably well matched to the soil conditions found on that 

individual site.  

7.13 With time the existing Technical Categories will become less relevant 

(particularly in TC3), as more data is captured in the Canterbury 

Geotechnical Database and this increasingly provides more knowledge of 

subsurface conditions.  

8. LIMITATIONS OF THE TECHNICAL CATEGORIES 

8.1 The Technical Categories are limited in their geographic application - they 

apply to the Green Zone land on the flat areas of Christchurch and some 

areas in the Selwyn and Waimakariri Districts.  They do not apply to the 

Port Hills or areas beyond greater Christchurch.  Sites within the 

Christchurch region which were not included in the Green Zone included 

non-residential properties in urban areas, properties in rural areas or 

beyond the extent of land damage mapping, and around 55,000 properties 

in the Port Hills and Banks Peninsula region. 
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8.2 The Technical Categories have been applied on an area-wide basis rather 

than on a property-by-property basis reflecting the limited level of ground 

information available at the time. 

8.3 Christchurch’s depositional environment (the way the land has formed) is 

typical of an environment where braided or meandering rivers meet 

coastlines.  The land underlying Christchurch can vary greatly over short 

distances, and significant variation can exist within as little as ten metres.  

This (for example) can be related to streams or rivers changing course after 

a flood event, often repeatedly. 

8.4 The Technical Category maps were also generalised - small areas 

potentially with a different Technical Category within a larger Technical 

Category area were not detailed, as the level of accuracy within the data did 

not support such fine detail. 

8.5 A conservative approach was taken in establishing the Technical 

Categories as there was a lack of geotechnical investigation data at the 

beginning of the process. Significantly more information is now available 

largely due to the Canterbury Geotechnical Database.  As more site specific 

information becomes available, the Technical Categories are likely to 

become less relevant.   

9. TECHNICAL CATEGORIES AND HAZARD MAPPING 

9.1 The Technical Categories were not developed as a hazard zoning or 

hazard mapping tool. Technical Category 3 does not mean that the site 

cannot be built on, and does not necessarily mean that it is a high hazard 

site. 

9.2 This is because the Technical Category maps do not necessarily reflect the 

hazard on a site. They give a representation of the ground conditions that 

could generally be expected at or near the site and whether there is a need 

for detailed investigation, (e.g. in TC3). The results of the site investigations 

then provide an indication of the likely ground performance in a future 

seismic event. 

9.3 The MBIE residential guidance1 and the Technical Categories are intended 

to be used where homes have foundation damage, or where a new house 

or extension to an existing house is being built in that area.  They only apply 

if foundation repairs or rebuilding are required.  
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9.4 In sections 5.2 and 5.3 of Mr Peter Kingsbury’s evidence, he discusses the 

two liquefaction assessment areas, LAA1 and LAA2. These are 

incorporated in the Christchurch Replacement District Plan. These two 

areas define where damaging liquefaction is deemed ‘unlikely’ (LAA2) and 

where liquefaction assessment is needed (LAA1). Mr Kingsbury rightly 

points out (in my opinion) that these mapped areas do not define areas 

where liquefaction will and will not occur. These areas are based on a 

regional-scale assessment3 carried out by Environment Canterbury 

(“ECAN”), modified with reference to the MBIE Technical Category 

boundaries. Therefore it is my opinion that the areas LAA1 and LAA2 are 

not inconsistent with, nor do they undermine, MBIE’s technical category 

system. However, Technical Categories were not developed to assist with 

decisions to be made by the Council about zoning or District Plan 

provisions. 

9.5 I note that the Canterbury Civil Defence Emergency Management Group 

[1186] seeks that Rule 5.9.2 be amended to require that any land identified 

at subdivision stage as being TC3-like be upgraded through ground 

improvement to TC2 or TC1.  

9.6 I disagree with this proposed amendment. Site–specific investigations at 

building consent stage may still show that individual sites in such a 

subdivision are suitable for TC2 foundations. Additionally, some TC3 land 

may be amenable to relatively simple individual foundation solutions.  For 

example, driven piles taken down to a relatively shallow firm bearing 

stratum. (This is a strategy that has long been used for many houses in the 

central northern parts of the city, where compressible peat is present below 

ground, causing potential gross differential settlements under non-seismic 

conditions).  

9.7 I do agree however with the alternative recommendation in that submission, 

that developers should be encouraged to optionally upgrade land where 

appropriate.   

                                                 
3 GNS Science Consultancy Report 2012/218 ‘Review of liquefaction hazard information in eastern 

Christchurch, including Christchurch City and parts of Selwyn, Waimakariri and Hurunui Districts’.  
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10. CANTERBURY GEOTECHNICAL DATABASE 

10.1 The Canterbury Geotechnical Database (“CGD”) is a web-based system for 

storing geotechnical information and allowing it to be shared for common 

benefit. Geotechnical information is generally gathered by consultants, 

developers and geotechnical engineers, and prior to the CGD was held 

either in individual private databases on behalf of clients, or in Council 

property files. 

10.2 The data in the CGD is available to engineers and others who have an 

interest in it, on a ‘fair use’ basis. This means that that users of the data 

must contribute their data to the CGD as well, on an ongoing basis.  

10.3 Much of the original data in the CGD came from a large area-wide 

investigation programme run by EQC following the 2011 earthquake events, 

but is now populated with data from a wide range of contributors. The 

amount of data now available for an area of the size of Canterbury appears 

to be unique in the world; an indication of the success of the system.  

10.4 There is a real expense however, in both time as well as loss of competitive 

advantage, in uploading data to the CGD. The CGD therefore relies on the 

goodwill of geotechnical professionals, as well as the clients who pay for 

the collection of that data, to upload it to the system.  

10.5 The data that is typically uploaded consists of borehole logs and other 

subsurface data collected during an investigation. It is ‘factual data’. 

10.6 Separate to this (in a geotechnical report) is ‘interpretive’ data or 

information, which relies on individual interpretation of data and the overlay 

of engineering judgement, including (for example) recommendations for 

foundation design, construction strategies, option costings etc. The 

interpretive reports (which can often be confidential to a client) will vary, 

depending on who it is carrying out the data analysis and interpretation.  

10.7 Interpretive information: 

(a) is normally development-specific (i.e. for any given site it can 

change depending on what the development proposal is);  

(b) relies on individual interpretation (of the factual data) and also on 

engineering judgement;  
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(c) can contain significant amounts of the design consultant’s 

intellectual property;  

(d) can contain information confidential to the commercial interest of a 

client; and 

(e) can be misinterpreted and used for a purpose not originally 

intended. 

10.8 Therefore it is not appropriate to upload such information to the CGD (even 

assuming the CGD could be up-scaled to cope with such additional data). 

Requiring the upload of interpretative information into the geotechnical 

database has a high risk of being counterproductive to the intent of 

collecting more geotechnical information for the great Christchurch region.   

10.9 Therefore while I agree with a certain level of compulsion for uploading 

factual data to the CGD, I disagree with any requirement to upload 

interpretive data. Doing so will lead to a loss of goodwill in the industry, and 

therefore will lead also to a resistance to participate in a scheme which is 

heavily dependent on that goodwill.  

11. CONCLUSION 

11.1 The Technical Categories were developed by MBIE, based on observations 

of actual land and building damage during the earthquakes, as a post-

disaster ‘triage’ system to allow efficient use of scarce professional 

engineering resources.  They promote that new residential buildings in 

Christchurch will have foundations that are suitable for the ground they are 

built on.  

11.2 The Technical Category for a particular site is used in the first instance as a 

guide to the level of ground investigation required at the site. For TC1 and 

TC2, only shallow investigations are required; deep investigation data is 

needed for TC3.  

11.3 The consequences of the categorisation (once confirmed by investigation) 

are as follows: 

(a) TC1:  ‘normal’ foundations can be used, as was done prior to the 

earthquakes.  

(b) TC2: enhanced stiffened concrete slab foundations can be used, as 

developed by MBIE.2 
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(c) For TC3, if the deep investigation data confirms TC3-like conditions, 

a range of foundation options are available, including deep piles, 

ground improvement or shallow surface structures.  

11.4 The way that the Technical Category boundaries were determined, as well 

as their limitations, means that they are not appropriate to be used as a 

district planning hazard mapping system. 
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