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STATEMENT OF EVIDENCE OF GLENN WILLIAM TAYLOR 

(TAILORSPACE PROPERTY LIMITED) 

INTRODUCTION 

1 My name is Glenn William Taylor.   

2 I am the General Manager of Tailorspace Property Limited 

(Tailorspace).  Tailorspace is a Christchurch based property 

investment company, which is owned by interests associated with 

Ben Gough.  Tailorspace owns development land within the 

Christchurch central business district and investment property 

predominantly in the Canterbury region.  Part of my role involves 

overseeing the management and development of the Tailorspace 

property portfolio.   

3 I have held this position since January 2007.   

4 Tailorspace owns the commercial building at 152 Oxford Terrace 

known as the Public Trust Building (building).  The building is the 

only one within our portfolio which has heritage values.   

SCOPE OF EVIDENCE 

5 My evidence covers: 

5.1 The site (pre and post-earthquakes); 

5.2 The history of the building; 

5.3 The impact of the earthquakes on the building; 

5.4 Section 38 notice applications (made under the Canterbury 

Earthquake Recovery Act 2011); 

5.5 Loss of heritage value; and 

5.6 Options for Tailorspace, including repair, retaining the façade, 

demolition and the status quo.   

THE SITE 

6 The Public Trust building is located at 152 Oxford Terrace, between 

Hereford and Worcester Streets.  It overlooks the Avon River.   

7 Prior to the earthquakes, it was surrounded by: 

7.1 Clarendon Tower to the north.  Clarendon Tower was a 17 

level retail and office building constructed in the 1980s with 
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heritage façade on levels 1 & 2.  The property has now been 

demolished, and the land is owned by TJK New Zealand 

Limited; 

7.2 Adjoining the Clarendon Tower site is the former Holy Grail 

site at 88 Worcester Street.  The building has been 

demolished and the site is now owned by Tailorspace; 

7.3 Along the southern boundary Equitable House at 77 Hereford 

Street, a 7 level office and retail building constructed in the 

1980s.  The building is owned by Dr Brian Vincent and has 

been repaired and is tenanted. The Christchurch City Council 

is one of the tenants; 

7.4 Along the southern boundary at 79 Hereford Street is the 

former Guardian Assurance building.  It was a 6 level retail 

and office building constructed in the 1970s.  The building is 

earthquake damaged.  The building is now owned by 

Tailorspace;  and 

7.5 Along the eastern boundary, a 4 level accommodation and 

hospitality building.  The building has been repaired and is 

occupied by a hospitality operator.   

THE BUILDING (PRE-EARTHQUAKES) 

8 The Public Trust building was designed for the Public Trust Office by 

Cecil Woods in 1922 and opened in 1925.  It is of a modern stripped 

or neo-classical style.  The principal façade was designed to present 

an image that represented permanence, stability and security.  This 

was a common approach architecturally (on an international scale) 

for such institutional buildings. 

9 Overtime the building has undergone considerable internal change, 

particularly in the 1970s when the Public Trust Office introduced a 

mezzanine level.  In the 1990s a further floor was added to the 

building. 

10 In 2000 the building no longer met the requirements of the Public 

Trust Office, and it vacated to new modern premises. 

11 In August 2001 the building was purchased for $2.65 million by a 

family trust associated with Ben Gough. 

12 At the time of purchase the building had a high vacancy factor and 

the tenants included a law firm, engineering firm and a quantity 

surveying consultancy. 
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13 From the time of purchase Ben Gough explored various 

redevelopment options for the site.  At one point a $60 million Accor 

Hotel development was explored, whereby the façade of the building 

would be retained and the remainder demolished.  It did not 

proceed, however, on the grounds of economic viability.  I attach a 

mock-up of what the building would have looked like as Appendix 

“A”. 

14 By 2007 the property was beginning to fall into a state of disrepair 

and continued to carry a high vacancy percentage.  The surrounding 

buildings contained a number of cafes, bars, restaurants and office 

activities.  Given the use of the neighbouring properties’ proximity 

to ‘the strip’, along with strong site characteristics of being 

northwest facing and adjoining the Avon River, it was identified the 

building would benefit from modernisation and adaptive reuse. 

15 A concept and design was subsequently developed, and the building 

was redeveloped as follows: 

15.1 Various office partitions, toilet ablutions and the part 

mezzanine floor installed in the 1970s were demolished, and 

various surplus fixtures and fittings removed; 

15.2 Windows along the northern exterior façade were removed 

and cut down to create a balcony behind the ground floor 

façade windowsills; 

15.3 The use of the ground floor was changed to create three 

hospitality areas by converting the former vehicle access lane 

to a hospitality space.  The balance of the building was 

repositioned as high quality office space; 

15.4 The building was made compliant with the Building Act, 

including the installation of new fire protection systems, lift, 

electrical switchboards and wiring, telecommunications, 

plumbing and toilets, and air-conditioning.  New accessible 

ramps for disabled access were also installed; and 

15.5 The building was earthquake strengthened to 50-60% of the 

then code. 

16 The budgeted project cost was $4.71m, but the final project cost 

was circa $5.6m.  The cost over-run was directly associated with a 

number of unforeseen costs from re-adapting a heritage building.  

These related to, among other things, additional compliance costs 

from the four Resource Consents we had to obtain,1 earthquake 

                                            
1  RMA 92012844 – Internal and External Alterations – 3 November 2008; 

RMA92011348 – Restoration of the Façade – May 2008; RMA 92013012 – 
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strengthening, fire protection, heritage protection and the 

requirement to provide modern equivalent features. 

17 The project was funded entirely by Ben Gough.  A heritage grant of 

$231,439 was offered by the Christchurch City Council on 5 

November 2008.  This was declined by Tailorspace, however, on the 

basis that the proposed heritage covenants were too restrictive. 

18 While the project exceeded budget it was, however, considered a 

success.  This is on the basis that: 

18.1 The redevelopment improved the immediate area; 

18.2 It provided a compliant earthquake strengthened building 

with a new fire system and accessible access;  

18.3 It resulted in the adaptive reuse of an aging building, heritage 

features were highlighted and tenants were proud to occupy 

the building; and 

18.4 It received a Civic Trust Award on 13 October 2009, 

recognising the revitalisation of a Christchurch heritage 

building and the creative maximisation of complimentary 

commercial use. 

19 Upon completion in January 2009 the building was fully tenanted 

aside from a hospitality space located at the ground floor entrance 

to the building.   

20 The position of the building was prominent facing Oxford Terrace, 

and in the next block down from the hospitality area known as ‘The 

Strip’.  The ground floor had been designed for hospitality. Various 

potential hospitality operators inspected the tenancy for lease, 

however from a functional perspective the lack of direct on street 

connection with Oxford Terrace and steps up into the building 

proved too challenging for reputable hospitality operators together 

with the hurdles they would face with undertaking any alterations to 

a heritage building such as altering window height. Because of this 

issue. the ground floor area remained vacant until the 22 February 

2011 earthquake.   

THE EARTHQUAKES 

21 All occupants, including myself, were able to safely evacuate the 

building following the 22 February 2011 earthquake.  If the 

earthquake strengthening work completed in 2008 had not occurred 

the circumstances might have been dramatically different. 

                                                                                                             
Signage and Lighting – 13 March 2009; RMA 92008889 – Alterations to a Heritage 
Building – 9 November 2009. 
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22 A number of inspections of the building have been undertaken since 

February 2011: 

22.1 Raumoko Solutions inspected the building immediately post-

earthquake.  The extent of this inspection was limited, 

however, due to the risk associated with the Clarendon Tower 

site immediately adjacent to 152 Oxford Terrace.  That report 

is attached and marked “B”. 

22.2 Topografo Limited completed a Survey and Verticality Report 

dated 19 September 2011.  It concluded that the lowest 

observed floor level occurs in the northwest corner of the 

building with an out of level of -66mm in height.  A series of 

vertical features were also surveyed on the west elevation of 

the building (e.g.  column corners) and it was determined 

there is a general lean in the north-north-west direction of 

between 19mm to 26mm over a vertical height of 12.3m.  

That report is attached and marked “C”. 
 

22.3 Aurecon completed a Building Strength Assessment on 27 

October 2011.  That report concluded the building is 

earthquake prone on the basis of structural elements being 

less than 33% of New Building Standard (NBS).  This was 

broken down as follows: 

 

That report is attached and marked “D”.   

22.4 Aurecon completed a Geotechnical Investigation and 

Assessment on 7 June 2012.  That report concluded that 

based on ground conditions observed, foundation settlement 

is inferred to be due to deep liquefaction between 9.75m and 

22.0m below ground level.  The report is attached and 

marked “E”. 

22.5 Aurecon completed a detailed damage assessment in the 

Draft Building Damages Addendum and Repair Solution 

Report dated 10 September 2012.  This report assessed the 

visible damage caused to the building.  Major damage 

recorded included shear cracking to a concrete column on the 

second floor considered to be extremely dangerous, cracking 
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behind the coat of arms, extensive cracking to the brick 

masonry infill outside faces of the northern façade, cracking 

through various brick masonry infill, slab cracking to 

basement and ground floor, major cracking on the second 

floor beam to lintel, major structural damage to the link way 

bridge between the Annex and building and cracking to 

columns.  That report is attached and marked “F”. 

23 Difficulties remained in assessing the full extent of the damage, 

however, and Tailorspace considered it necessary to apply to the 

Christchurch City Council for a Certificate of Compliance to remove 

internal building fabric.  This was to enable a full seismic damage 

inspection.  The Certificate of Compliance was granted on 10 June 

2014 as RMA92025856. 

24 Under that Certificate: 

24.1 The building was propped in certain areas to improve safety 

for construction worker access;   

24.2 All internal partitions, ceilings, flooring, plaster and 

equipment concealing the building structure were then 

removed; and 

24.3 Asbestos was also safely removed to limit risk of future 

exposure. 

25 Aecom then completed a Building Condition Risk Assessment in 

October 2014, which reported on the structural integrity and 

associated risks of collapse and potential impact on health and 

safety.  The Building Condition Risk Assessment is attached to the 

evidence of Craig Oldfield. 

26 The report concluded that the building is earthquake prone and 

likely to collapse / partially collapse in a moderate earthquake. 

27 We were very concerned about the contents of the report because of 

the risk to health and safety to members of the public. We 

immediately advised the owner and tenant (Christchurch City 

Council) of the neighbouring building at 77 Hereford Street and the 

owners of the Clarendon site who were looking at their development 

options.  

28 Measures were subsequently put in place to reduce the risk to the 

public.  Measures included a container barrier along the façade of 

the building and geo-mesh between the neighbouring occupied 

building at 77 Hereford Street.  I attach some photos of the building 

showing the same at “G”. 
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29 Aecom subsequently completed a Building Risk Assessment Report 

dated 26 November 2014.  This report provides a comprehensive 

photographic outline of all damage.  Major damage was identified 

and photographed in a comprehensive report.  That report is also 

attached to the evidence of Craig Oldfield. 

 

SECTION 38 NOTICE 

30 Post-earthquake Tailorspace investigated options to repair the 

building.  The repair options were not considered economically 

viable on a cost verses value basis.  This was a difficult decision, as 

we felt passionate about the building which we had carefully 

restored in 2007/2008. 

31 Tailorspace then investigated options with Aurecon to retain the 

façade and construct a new building behind the façade.  This option 

was also found to be not economically viable.  Further: 

31.1 It was determined that structural works required to make the 

façade safe would impact on the heritage value of the façade; 

and 

31.2 Changes impacting on heritage value would also be required 

from a functional perspective to ensure the ground floor could 

be leased.   

32 Having taken the above into consideration, in November 2013 

Tailorspace approached CERA asking it to use its powers under 

section 38 of the Canterbury Earthquake Recovery Act 2011 (CER 

Act) to authorise the demolition of the building.   

33 That application was declined by letter dated 20 February 2014.  

That letter is attached and marked “H”.   

34 The decision was explicitly stated to be “finely balanced” and the 

specific matters mentioned were that: 

34.1 There was insufficient information at that time on the cost to 

repair the building; and 

34.2 There was no evidence to support the assertion that the 

owner would be able to attract tenants. 

35 We had discussions with the then decisionmaker, Roger Sutton, who 

indicated he would review the decision if further information was 

supplied.  In December 2014 a new application was prepared with 

input from external parties, which provided further information.  

This application included: 
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35.1 A detailed report from AECOM assessing the building, 

including the concept, method and costings for strengthening 

the building to 34%, 67% and 100% NBS respectively.  

Included with this report were costings for each building 

strengthening concept, building repairs, code of compliance, 

and other associated works.  This report is referred to above 

and attached to the evidence of Craig Oldfield;  

35.2 PricewaterhouseCoopers provided a commercial review of the 

three repair options for the building, and a fourth option to 

retain the façade and repair the building.  This is attached to 

the evidence of Craig Armitage;  

35.3 Advice from a heritage consultant; and 

35.4 Correspondence was received from a neighboring landowner 

and tenant, which outlined their concerns and the need for a 

swift response.  See the evidence of Brian Vincent in this 

respect. 

36 Unfortunately by the time this information was lodged Roger Sutton 

was no longer the decision maker, and the second application was 

also denied.  This was on basis that there was an alternative course 

of action under the RMA for securing the demolition of the building 

which would involve public participation, which the section 38 

process does not.  CERA staff suggested that the demolition of the 

building be pursued through the Replacement District Plan process, 

as the public would have the opportunity to lodge submissions.  

That letter is attached and marked “I”. 

37 Tailorspace has not applied for demolition via a resource consent 

process due to the cost, time and complexity associated with the 

RMA process.  Our legal advice is that on the state of the operative 

District Plan and the notified version of the Replacement Plan which 

has Objectives and Policies to avoid demolition an application would 

be highly unlikely to succeed.   

HERITAGE VALUE 

38 Certain items of heritage value have been lost as direct result of the 

earthquake, resultant weather damage, pigeon damage and from 

the need to strip the building to reveal damage.  Heritage lost can 

be described as follows:  

38.1 Internal: 

(a) Marble floor and wall tiles; 
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(b) Plaster on walls and ceiling, including plaster detailing 

to ceilings; 

(c) Timber heritage partitions; 

(d) Window frames and glass;  

(e) Safety deposit boxes damaged from water; 

(f) The structural system badly damaged including floor 

system; 

38.2 External: 

(a) Exterior cladding is cracked; 

(b) Brick masonry is falling from building; 

(c) Coat of Arms in an unknown condition; 

(d) Windows; and 

(e) The structural system is badly damaged. 

THE SITE POST-EARTHQUAKES 

39 Post-earthquakes, the context of the site has changed dramatically.   

40 As outlined above, the Clarendon Tower has been demolished along 

with the Holy Grail building at 88 Worcester Street.  The Regent 

Building adjacent to Cathedral Square has also been demolished.  

While Equitable House on Hereford Street has been repaired, the 

future of the Rydges Hotel on Worcester Street is currently 

unknown.   

41 The Central City Recovery Plan anticipates the creation of an ‘Avon 

River Precinct’.  The area between Oxford Terrace and the Avon is to 

become a shared space with a north facing promenade. 

42 The Central City Recovery Plan provides for a vibrant, modern city 

with retail, hospitality, office and accommodation.  The retail 

precinct immediately to the south of Hereford Street is under 

construction.  The proposed Convention Centre will be located to the 

north of Worcester Street.  New tram tracks on Oxford Terrace are 

now operational.  The site is wedged between the Avon River and 

Cathedral Square which is an important tourist route for out of town 

visitors. 
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OPTIONS FOR TAILORSPACE 

43 In February 2014 Tailorspace entered discussions with a potential 

tenant to design and build a new standalone office building at 152 

Oxford Terrace.  A full concept design package was prepared for a 

new 6 level modern office building including architectural, structural 

and mechanical engineering advice, and quantity surveyor advice.  

The project was financially viable, however, would require 

demolition of the Public Trust building. 

44 Tailorspace was unable to provide the prospective tenant with 

certainty of outcome in relation to the site around the demolition of 

the Public Trust building, resulting in the prospective tenant leasing 

alternative premises. 

45 Tailorspace subsequently engaged in discussions with neighbouring 

property owners regarding a collaborative development, and 

purchased the former Holy Grail property at 88 Worcester Street 

and the former Guardian Assurance building at 79 Hereford Street. 

46 The Guardian Assurance building is an earthquake-damaged building 

that can be repaired and will potentially provide vehicle and 

pedestrian access to 152 Oxford Terrace.  The site at 88 Worcester 

Street (post-demolition of the building) may facilitate a pedestrian 

access laneway from the Public Trust site to Worcester Street. 

47 An insurance settlement was reached in August 2015 in respect of 

the building for a confidential sum (but substantially less than the 

estimated costs of either repair or replacement).The insurance 

settlement does not require funds to be re-invested in the building 

or site at 152 Oxford Terrace.  The settlement funds have been 

invested elsewhere. 

 REPAIR (NOT ECONOMIC)  

48 AECOM alongside Davis Langdon completed a comprehensive 

assessment outlining the methodology and subsequent cost to 

increase the building strength to 34% of NBS, 67% of NBS, and 

100% of NBS.  The estimated cost to repair to this level, along with 

replacing with a modern or heritage replica building is detailed 

below:2 

 

                                            
2  Noting this excludes land costs, holding costs and margin for risk.   
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49 The evidence of Keeley Pomeroy outlines this in more detail. 

50 CBRE assess the value of a building repaired to 34% of NBS, 67% of 

NBS and 100% of NBS to be $2.93 million, $7.225 million, and 

$8.975 million respectively.  See the evidence of Scott Ansley in 

this regard. 

51 On a cost verses value basis there is a significant gap, which 

represents a capital loss if the building is repaired under each 

scenario.  This loss is further magnified on a gross realisation basis, 

which takes into consideration the land value, repair cost (as 

detailed above), holding cost and profit and risk outlay.  On this 

basis the required end value for both a 67%NBS and 100%NBS 

scenario is $26.225m and $28.35m respectively.   

52 PriceWaterhouse Coopers (PWC) has been engaged to review the 

outcome of the CBRE and AECOM Report.  PWC advise that on a 

NBS67% basis, once repaired the building would face a loss of 

$19.375m and on a NBS100% basis the building would face a loss 

of $19.34m. 

53 PWC further advise that if repaired under NBS67-100% scenario, 

the building would require up to three times the market rental rate 

per square metre.  See the evidence of Craig Armitage in this 

regard. 

54 As part of this process Tailorspace engaged with the Christchurch 

City Council and Heritage New Zealand on the possibility of receiving 

a heritage grant.  Council indicated that grant funding may be 

available, however I understand that the funds available would be 

insufficient to cover the difference between the full repair cost and 

market value. 

RETAIN FAÇADE (NOT ECONOMICALLY AND FUNCTIONALLY 

VIABLE)  

55 Tailorspace has investigated an option to retain the building façade 

and create a new building behind the façade.  Aecom has provided 

structural engineering and quantity survey advice which estimates 

the additional cost (over and above the construction of a new 

building) to retain the façade will be $2,350,000.  That report is 

attached to the evidence of Keeley Pomeroy. 

56 This excludes costs associated with demolition of the main building, 

use of Council footpaths, additional cost premiums, Resource and 

Building consents, legal and financing costs, insurance and 

escalation.  Façade retention will add significant additional cost to a 

project at a time when the market rental demand is softening.   
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57 From a functional perspective the façade would need to be lowered 

to street level to provide a connection for hospitality use between 

Oxford Terrace and the building.  Prospective tenants named this 

aspect as the key reason for not leasing the ground floor Oxford 

Terrace space from 2009 to 2011. 

58 A new floor system would need to be constructed at consistent 

levels.  This may require the exterior windows placing to be 

modified In any event, the exterior windows will need to be 

removed in order to facilitate the structural support methodology.  

The windows may also require replacement to comply with modern 

acoustic and insulation requirements. 

59 The façade restricts the opportunity for multiple fire access paths.  

Lowering the floor and opening the façade to allow better access to 

Oxford Terrace may improve the fire safe path function.   

60 Façade retention will also impact the heritage values of the building, 

as the work will require the façade to be supported (as discussed by 

Craig Oldfield).  The following heritage values will be impacted: 

60.1 Lowering the ground floor and bluestone between columns 

will impact the permanence and stability the building is 

designed to represent, however, this permanence and 

stability creates functional restrictions for the successful 

operation of hospitality businesses;  

60.2 Lowering the floor will also impact the basement and safety 

deposit box area (which is water damaged) which will not be 

retained due to structural system requirements; 

60.3 The floor heights will need to be varied which may impact the 

connection between the floor and the horizontal window 

detail; 

60.4 Exterior windows will need to be removed and replaced in 

order to facilitate installation of the structural system; 

60.5 The brickwork will need epoxy applied to tie it together; 

60.6 The façade may become damaged from the propping system 

which clamps the façade together;  and 

60.7 A high percentage of the decorative elements of the façade 

(which we are trying to retain) may need to be rebuilt due to 

damage from the repair creating a replica of the original 

façade. 
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61 Tailorspace does not consider façade retention is viable. Tailorspace 

would not proceed with a building on the site that includes a 

condition requiring façade retention.   

DEMOLISH AND REDEVELOP 

62 In addition to 152 Oxford Terrace, Tailorspace owns an adjoining 

property at 79 Hereford Street and a property at 88 Worcester 

Street, which is adjacent to the rear boundary of 152 Oxford 

Terrace. 

63 Tailorspace has an opportunity to work alongside the owners of the 

neighbouring bare land sites on Oxford Terrace and Worcester 

Street to achieve a collaborative development located in a 

significant part of the new CBD.  This will create a strong identity for 

the area and be consistent with the vision contained in the Central 

City Recovery Plan. 

64 The vision includes creating a strong connection between the retail 

precinct and the proposed convention centre, which will adjoin the 

Avon River Precinct.  It will comprise common public spaces and 

laneways between Worcester and Hereford Streets and Oxford 

Terrace.   

65 A master planning approach will result in building envelopes 

orientated to work together to maximise sunlight and views.  Not 

only will this create a better environment for the general public, 

there is a greater opportunity for each owner to maximise their net 

leasable area.   

66 This vision cannot be achieved if the building remains in place and 

at present the entire development of the block is on hold awaiting 

an answer on the ability to demolish the Public Trust building.  

67 Attached and marked “J” are images created by Jasmax showing the 

same. 

LEAVE AS PER STATUS QUO  

68 Tailorspace is a property investment company and has the ability to 

land bank and hold assets for the long term.  Tailorspace will not 

develop a building which does not provide an economic return.  If 

Tailorspace is not authorised to demolish the building, or demolition 

is conditional on retaining the façade, it will not be (and I 

understand cannot be required to) spending the money required for 

the building to be repaired.   

69 The alternative to demolishing the building is to leave the building in 

its current damaged condition with a container, geotechnical mesh 
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and security fence barrier protecting the general public and 

occupants of neighbouring building from the risks associated the 

building.   

70 As the site is located between the proposed Convention Centre, 

Avon River Precinct, the Square and Retail precinct there is potential 

for the maintenance of the status quo to negatively impact the 

recovery and rebuild of the City Centre.  Furthermore, the site will 

slow development in the block due to: 

70.1 The inability to undertake a master-planned block approach; 

and 

70.2 The health and safety restrictions associated with working 

around a badly damaged and dangerous building. 

71 Should we be unable to develop 152 Oxford Terrace, it is unlikely 

we will develop the unoccupied building at 79 Hereford Street.  The 

property at 88 Worcester Street will remain as a carpark. 

72 This will impact potential neighbouring developments on the former 

Regent site and Clarendon Tower site, and potentially create a 

barrier between the Retail Precinct, Convention Centre and Avon 

River Park. 

73 This is despite the status quo having ongoing cost for Tailorspace 

through expenditure on safety (containers and gantry, with further 

measures likely to be required as time goes on), security, rates and 

so on, and also the loss to land value.  This loss is a better loss to 

bear, however, than the uneconomic costs of strengthening and 

repairing the building and / or façade.   

74 The Jasmax report marked “J” compares (visually) the opportunities 

available and the status quo.   

CONCLUSION 

75 Tailorspace is a responsible heritage building owner and has 

previously shown a significant commitment to heritage by 

strengthening and preserving the Public Trust building. 

76 Following the exceptional circumstances created by the Canterbury 

Earthquakes, Tailorspace actively pursued the retention and repair 

of the Public Trust building at a time when other buildings were 

being demolished under the section 38 provisions of the CER Act.  

This reflected the passion Tailorspace felt as a heritage building 

owner. 
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77 Unfortunately due to the extent of damaged sustained, repair is not 

a viable solution for Tailorspace. 

78 Tailorspace has explored options to retain the building façade, 

however, significant and costly structural strengthening works will 

be required.  The $2.5 million cost estimates excludes costs such as 

time delay and complexity associated with building a new building 

behind the façade, and other costs.  It is simply not viable.   

79 Tailorspace has previously met with Christchurch City Council and 

Heritage New Zealand to establish if a heritage grant is available.  

Tailorspace understands that the annual Council budget is limited 

and even if the entire annual budget was granted to the Public Trust 

building the amount would still be insufficient to cover the whole 

amount required. 

80 Furthermore: 

80.1 Works required to retain the façade will by their very nature 

damage the façade impacting heritage values; and 

80.2 The existing façade does not meet the functional 

requirements expected from a modern office/ hospitality 

tenant, therefore will require modification which could further 

impact heritage values.   

81 Tailorspace does not consider that façade retention is viable on the 

basis of cost, functionality and loss of heritage values. 

82 Tailorspace is motivated to be an active participant in the 

Christchurch rebuild.  Demolition of the Public Trust building will 

provide Tailorspace with certainty and future clarity with respect to 

the site and allow Tailorspace to progress a master planned 

development of 152 Oxford Terrace, along with the adjoining sites it 

owns at 79 Hereford Street and 88 Worcester Street. 

83 If demolition of the entire building is not available then the 

alternative for Tailorspace is to landbank the site along with the 

adjoining sites for intergenerational development.  Unfortunately 

this is not our desired outcome as this is potentially detrimental to 

the rebirth of the city given the prime nature of the site located 

between the Avon River Park, Cathedral Square, Retail Precinct and 

proposed Convention Centre.  This will also cause ongoing issues for 

health and safety and adjacent building owners. 

84 Tailorspace maintains that the only viable alternative is demolition. 
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Dated:  11 December 2015 

 

_________________ 

Glenn Taylor 
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APPENDIX A: MOCK UP OF HOTEL DEVELOPMENT 

 



 

Temporary Office: 5 Durham Street, PO Box 12294, Christchurch, New Zealand  
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S T R U C T U R A L   I N S P E C T I O N  

R E P O R T  -  I N T E R I M 

 
 

PUBLIC TRUST BUILDING 

152 OXFORD TERRACE 

 

INVENTORY OF EARTHQUAKE DAMAGE TO THE BUILDING STRUCTURE 

AND RECOMMENDATIONS FOR REPAIR 
 

29 August 2011 

 

 

 

1.0 PREAMBLE 

 

The Public Trust Building was badly damaged in the M6.3 earthquake on 22 February 2011. 

These notes are to be read in conjunction with marked up floor plans showing the locations of the 

structural damage. It is likely that further damage will be identified when detailed investigations are 

carried out, but this inventory should cover at least 75% of the damage ie allow another 33% of 

damage quantum to that shown on this inventory. 

 

This short report is a precursor to a more detailed report on the building. It is intended to allow an 

experienced quantity surveyor to measure and estimate the costs of carrying out the remedial 

structural works. No attempt has been made to identify the architectural damage or damage to 

building services. Similarly, no attempt has been made to identify the consequential damage or 

repairs that will be necessary to follow the structural repair work. 

 

Elevations of the building, sections through the building and architects plans are available from 

Ruamoko Solutions on request. 

 

2.0 SCOPE AND LIMITATIONS OF REPORT 

Ruamoko Solutions Ltd was engaged by TaylorSpace Ltd, to inspect the property at the above address 
to help assess the structural damage, and to recommend structural repair. This report is for the use of 
the building owners and the findings shall not be used by any other parties other than the Insurer and 
Christchurch City Council.  

Walkover assessments of the exterior and interior of the building were undertaken to assess the 
primary structural seismic damage following recent earthquake events, primarily the earthquake that 
occurred on 22nd February 2011 and earthquakes on 13 June 2011, and the subsequent aftershocks 
up to the time of the inspections. The inspections were visual only and non-invasive.  
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Electrical and mechanical equipment, gas connections, water supplies, sanitary facilities, secondary 
elements (such as partitions, windows, fittings and furnishings etc), weather-tightness and other 
architectural aspects and services were not inspected or considered or in any way a part of the scope 
of this report although comment on the seismic damage to some of these elements is included in the 
report.  
 
Comments regarding this building are limited by the nature of the inspection, and are not intended to 
be used outside the context of this major earthquake event, and re-inspection may be required 
following aftershocks. The findings are based on best engineering judgment and experience and are 
not intended to be used outside this context.  
 
Ruamoko Solutions Ltd conditions of contract are the standard ACENZ/IPENZ “Short Form Agreement 
for Consultant Engagement” July 2011 version.  These conditions can be downloaded from the ACENZ 
website www.acenz.org.nz. Ruamoko Solutions is liable to the building owner only to the extent of 
that agreement. This commercial engagement is not bound by the Consumer Guarantees Act.  
 

3.0 CODING OF DAMAGE ON THE ACCOMPANYING PLANS 

 

Refer to the accompanying floor plans that have been marked up in red to show the locations and 

type of structural damage. 

 

HC Horizontal crack at brick interface with concrete frame 

Replace brick infill panel with reinforced 190mm concrete block wall, plastered outside, 

strapped, insulated and lined on inside. 

 

FC Floor Crack 

 Full depth epoxy injection 

 

WC Crack in brick wall infill 

Replace brick infill panel with reinforced 190mm concrete block wall, plastered outside, 

strapped, insulated and lined on inside. 

 

DC Diagonal crack in brick wall infill 

Replace brick infill panel with reinforced 190mm concrete block wall, plastered outside, 

strapped, insulated and lined on inside. 

 

HCC Horizontal crack in concrete column 

 Full depth epoxy injection 

 

PCH Horizontal crack in brick pier (top and bottom of pier) 

Replace brick infill panel with reinforced 190mm concrete block wall, plastered outside, 

strapped, insulated and lined on inside. 

 

PCV Vertical brick pier crack  
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Replace brick infill panel with reinforced 190mm concrete block wall, plastered outside, 

strapped, insulated and lined on inside. 

 

DCC  Diagonal crack in concrete column 

Heavy prop the column, break out the damaged section, add additional reinforcement and 

rebuild that section of the column 

 

DCB Diagonal crack in concrete beam over 

Heavy prop the beam, break out the damaged section, add additional reinforcement and 

rebuild that section of the beam 

 

SSC  Stair Soffit crack 

 Full depth epoxy injection 

 

WCV Wall crack vertical in concrete wall 

 Full depth epoxy injection 

 

KC Keystone crack 

 Full depth epoxy inject the cracks each side of the keystones 

 

MBJ Movement at beam joint with column 

Open up the linings, check the steel beam connections to the column and supplement the 

connection with additional Chemset anchors, extend steel end plate and grout up the joint. 

 

LSC Lateral spreading crack 

 Clean out and fill with Sika 212 high strength, non-shrink cement grout. 

 

IDC Impact damage with Clarendon façade 

Break away damaged portion, drill and grout in extra reinforcement, recast and replaster the 

broken section. Sawcut a vertical slot between the arch and column and the Clarendon 

façade 

 

SCJ Spalling corner junction 

Cast a 150 thick reinforced concrete wall on the inside of the West façade at the fourth floor 

level. 

 

PDC Diagonal crack in pier 

Replace brick infill panel with reinforced 190mm concrete block wall, plastered outside, 

strapped, insulated and lined on inside. 

 

SBS Spalled beam seating 

Break out damaged section, add reinforcement, epoxy inject cracks, rebuilt with concrete and 

plaster finish. 
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SBF Spalled beam soffit 

Break out damaged section, add reinforcement, epoxy inject cracks, rebuilt with concrete and 

plaster finish. 

 

Severe DG    Severe diagonal crack to beams 

Heavy prop the beam, break out the damaged section, add additional reinforcement and 

rebuild that section of the beam 

 

4.0 SEISMIC STRENGTH OF THE BUILDING 

 

Ruamoko letter of 19 October 2007, to Christchurch City Council said in part … The owner intends to 

seismically upgrade the building to at least 50% code strength as part of this redevelopment, rather 

than wait until CCC serves notice and requires strengthening to at least 33% code to be done within 

say 10(?) years.  

We …….can report a quantum improvement in performance. Maximum interstorey drifts, at 50% code, 

have been reduced from 1.47% unstrengthened to 0.32% once it is strengthened. 

 

Now that the seismic Zone Factor (Z) has been increased by 36% on 19 May 2011, the Ultimate Limit 

State Strength (ULS) will be 37% New Code level. (it was 50% Old Code strength). That strength will be 

achieved after all the structural repairs are completed. 

 

5.0 DEEP – DETAILED ENGINEERING EVALUATION PROCEEDURE 

 

CCC and CERA will require that a detailed study be undertaken of the seismic strength of the building 

in its damaged and repaired form. They will require reassurance that the building has at least 33% 

New Code strength, meaning that it will not be regarded as ‘dangerous’ as defined in the Building Act 

2004, or in  the Canterbury Earthquake (Building Act) Order 2010 or the Canterbury Earthquake 

Recovery Act 2011. As stated above, the building is likely to have 37% New Code strength. 

 
5.0 FINAL REPORT 

 
This report is an interim report focusing on the seismic damage and repair recommendations. 
A more thorough report covering the outcome a recent level and lean survey, options for seismically 
upgrading the building (to say 67% New Code), regulatory issues, geotechnical issues and so-on will 
follow     
 
Report prepared by 

 
Grant Wilkinson 
BE (Hons) (Civil), FIPENZ (Structural, Civil), CPEng 

MANAGING DIRECTOR 

Written on 29 08 11 
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our reference:  24120008 rev a 
 
Monday 19 September 2011 
  
Ruamoko Solutions Ltd 
PO Box 12294 
Beckenham 
Christchurch 8242 
 
Attention: Grant Wilkinson 
 
Dear Sir 
 
PUBL IC TRUST BUILD ING 
152 OXFORD TERRACE -  CHRISTCHURCH 
SURVEY REPORT FOR S ITE SURVEY ON 1 SEPTEMBER 2011 
 
This report is referenced as “24120008 rev a” and is to be read in conjunction with our survey 

plans with reference “24120005 rev a, sheets 1-9). 

 

1 .  Scope of  Survey 

 

The survey was carried out to determine the following: 

 

- to determine the variation in floor levels over the ground floor of the building; 

- to determine the lean of the building, and main columns; 

- to determine if there is any bulge or lean on the northern wall of the building; 

- to note any other survey related features. 

 

 
View of Public Trust Building from Road Frontage 
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2 .  Date of  Survey 

 

The survey was carried out on Thursday 1 September 2011. 

 

3 .  Surveyor  

 

The survey fieldwork and subsequent reductions and processing were carried out by Adrian 

Cowie, Registered Professional Surveyor, Licensed Cadastral Surveyor. 

 

 
View of Public Trust Building from Road Frontage 

 

4 .  Method of  Survey 

 

4 .1 F loor  Leve ls  

 

The floor levels on the ground floor were surveyed using a Technidea Pro2000 Zip 

Level which measures to an accuracy of 2-3mm in height. 

 

4 .2 Exter ior  Bu i ld ing Leve ls  and Leans 

 

The exterior building levels and leans were surveyed using a Trimble S6 robotic total 

station in reflectorless mode.  A check on the levels of the lowest line (Line A on 

Sheet 8) along the western elevation was carried out with a laser level and the 

differences with those surveyed by the S6 total station varied by no more than 2mm 

in height. 
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4 .3 Inter ior  Wal l  and Co lumn Leans 

 

The interior columns and walls were surveyed for verticality using a PLS 100 cross 

line laser, with accuracy of 3mm per 20m. 

 

The advantage of using this equipment is that a visible vertical line is observed over 

the whole height of the column, and a direct reading of lean can be taken.  This 

takes out any localised irregularity in the columns and walls due to construction 

imperfections. 

 

5 .  S i te  Descr ipt ion 

 

Legal Description:  Lot 1 DP 5776 & Part Lot 1 DP 3442 

Certificate of title:  CFR CB335/337 

Site Area:   1,018m2 (from title) 

Registered Owner:  Tailorspace Investments Limited 

Christchurch City Council Valuation Reference:  22700 28200 

 

6 .  Ex ist ing Use R ights 

 

Existing Use Rights would become an issue if the building was to be demolished.  If it 

becomes apparent that the building will be demolished we would strongly advise the building 

owner to contact their solicitor to determine what existing use rights can be obtained for  

the building. 

 

We note that in the Resource Management Act 1991 that existing use rights extend for only 

12 months after the cessation of the use, and that an application has to be made and 

certificates issued by the Christchurch City Council within two years of cessation of the use. 

 

7 .  Resu lts  

 

7 .1 Sheet 3 of  9 –  F loor  Leve ls ,  Contours  and F low Arrows 

 

This plan shows the ground floor levels, along with contours at 5mm vertical 

interval. 

 

There are a number of different floor coverings in the building and we have 

attempted to ‘conform’ the levels taken on these different surfaces so that they are 

in terms of each other. 
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Our method of conforming the levels was to take a level on each floor surface at the 

changes in the floor surface, i.e. where tiles change to concrete, we would take a 

level on both to get the difference.  These differences were then used to adjust the 

levels to bring them all in terms of each other. 

 

This method is not fool proof, as there can be variations in floors, particularly in 

older buildings, however, we believe it is the best method short of removing all floor 

coverings throughout the building. 

 

The highest observed floor level occurs in the more or less the centre of the building 

(in the restaurant area) and we have set this level to 0mm in height. 

 

The lowest observed floor level occurs in the north-west corner of the building with 

a level of -66mm in height.  In order to validate, or confirm this difference, we have 

taken exterior levels along the western face of the building, and at the lower levels, 

the height difference along the front of the building is between -44mm to -55mm, 

which agrees favourably with the floor level differences (i.e. the difference between 

-66mm and -18mm is -48mm.  Therefore, this level of -66mm on the rough concrete 

is, we believe, representative of the actual level change. 

 

Therefore, we have observed a total height change of 66mm in the ground floor of 

the building. 

 

We note that the northwest room is currently halfway through construction and the 

concrete floor was quite rough and unprepared.  We took levels in the places as 

shown on the plan, and we believe that these give a good representation of the floor 

level in that room. 

 

The levels around the four main columns in the restaurant area all agree to within 

8mm in height.  To the south of these columns, the floor lowers to -32mm and there 

is a low spot in the concrete floor which is currently ponding water.  In fact, it can 

be seen that the perimeter levels around the restaurant area are all around the -

24mm to -30mm range. 

 

There is a high point in the tiled foyer or lobby of the building.  This corresponds 

with a large crack in the tiles which runs in a north-south direction. 
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7 .2 Sheet 4 of  9 –  Co loured He ight  Bands 

 

This plan shows the height differences as a series of colours, with the green colour 

indicating the higher levels, tending through yellow and orange to red indicating the 

lower levels. 

 

It can be seen that there is a green area around the middle of the building with the 

levels then getting lower around the perimeter.  The north-west corner showing the 

red colour indicates the greatest height difference. 

 

7 .3 Sheet 5 of  9 –  F loor  S lopes w ith  Grad ient  Steeper  than 1 in  200 

 

This plan highlights (in red) the floor areas that have a gradient steeper than 1 in 

200 (which equates to 10mm vertical height change over 2 metres horizontal 

distance). 

 

As can be seen on this plan, there are areas where the floor slope is greater than 1 

in 200, this occurs in the foyer/lobby area, and also in the restaurant area. 

 

7 .4 Sheet 6 of  9 –  F loor  S lopes in  Grad ient  Bands 

 

This plan further separates the floor gradients so that the steeper areas are 

separated from the flatter areas. 

 

The legend on this sheet outlines the different colours. 

 

The areas of steeper gradient are occurring between the different rooms and floor 

surfaces, and may be due to slight irregularities in the floor surface, therefore, it 

may be prudent to not necessarily take these steeper gradients as exact. 

 

7 .5 Sheet 7 of  9 –  Wal l  and Co lumn Vert ica l i ty  and other  Observat ions 

 

7 .5 .1 West E levat ion 

 

A series of vertical features were surveyed on the west elevation of the 

building (e.g. column corners) and their lean is shown on this plan. 
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It can be seen that there is a general lean in the north-north-west direction 

of between 19mm to 26mm over a vertical height of 12.3m. 

 

The red arrows and dimensions show the total lean, the black vectors show 

the difference from low-mid, and mid-high. 

 

Note that these results are consistent with the floor levels getting lower at 

the north-west corner of the building. 

 

7 .5 .2 Interna l  Co lumn Lean 

 

We did not measure the height of the internal columns (the view of 

Clarendon Towers and the thought of aftershocks must have clouded our 

judgement) but we have shown the total lean over the visible height of these 

columns. 

 

It can be seen that there is a general lean in the central columns towards 

both the north and west (i.e. the resultant vector being north-west) which 

agrees with both the floor levels and the exterior west elevation leans. 

 

These column measurements are absolute, i.e. 20mm total indicates that 

there is a total of 20mm lean in the direction of the arrow over the visible 

height of the column. 

 

The columns on the southern side of the restaurant are generally vertical in 

the north-south direction, with one showing a 5mm lean, the other two were 

vertical. 

 

7 .5 .3 He ight  D i f ference of  Annex Bu i ld ing 

 

We were unable to easily determine whether the Public Trust Building has 

risen or the Annex Building has lowered, but in our meeting with Grant 

Wilkinson on site, he pointed out the distortion in the windows at the rear of 

the Public Trust Building where it joins to the Annex Building. 

 

We levelled the concrete path between the two buildings and this had a 

slope down to the southern end, but it also had a crossfall towards the 

Annex Building of between 14mm/m to 24mm/m which over 1.5m would 
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equate to 30-40mm height difference.  This is the estimated amount of 

distortion apparent in the windows at the rear of the Public Trust Building. 

 

While we are not engineers, it would seem more probable that the Annex 

Building has sunk, rather than the Public Trust Building rising, unless the 

Public Trust Building has pivoted, with the front lowering and the rear rising, 

however, the floor levels do not tend to suggest this has happened. 

 

7 .5 .4 Cracks in  F loor ing 

 

There are a large number of cracks in the restaurant floor, the main ones are 

highlighted on our plan.  

 

There is a crack in the foyer tiles running in a north-south direction as 

shown. 

 

There is also cracking at the base of the columns in the northern courtyard 

area. 

 

7 .6 Sheet 8 of  9 –  West E levat ion and Leve ls  

 

This plan shows the position and heights of the horizontal lines observed along the 

Western Elevation of the building. 

 

A series of 5 horizontal lines were surveyed (labelled ‘A’ to ‘E’). 

 

The results are shown in millimetres, with the height differences from the highest 

point shown. 

 

It can be seen that the highest points all occur at the southern corner (i.e. the right 

hand side of the plan) with the lowest points occurring almost always at the north-

west corner (left hand side of the plan). 

 

Lower down on the building, the NW corner shows a lowering of 44-55mm, while 

towards the top of the building this difference is between 14-29mm. 

 

The differences observed lower-down agree closely to the observed ground floor 

levels. 
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7 .7 Sheet 9 of  9 –  North E levat ion Leve ls  and Leans 

 

7 .7 .1 Hor izonta l  Leve l  L ines 

Two horizontal lines were surveyed along this face (lines ‘F’ and ‘G’).  Due to 

obstructions in this area, we were unable to get more detailed levels, 

particularly lower down on the building face. 

 

 
View of Northern Elevation and Setup used to take measurements 

 

 

Line ‘F’ shows the north-west corner lower by 19mm, while line ‘G’ shows 

the north-west corner lower by 46mm.  This variation between 19mm and 

46mm is probably due to irregularities in the building façade rather than the 

accuracy in the surveying. 

 

7 .7 .2 Vert ica l  L ines and Bu lg ing 

 

A series of three vertical lines were surveyed to determine if any bulging or 

lean was present on the northern wall.  It was impossible to take levels any 

lower than shown on the plan. 
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View of North Elevation of Building 

 

We have taken the lowest observation on each line as 0mm, the higher 

observations are all leaning out (i.e. leaning towards the north) with the 

amount and the height difference from the origin point shown. 

 

These results show up to 19mm lean over a 2.5m height difference, 

suggesting that the top of the building is leaning out, or possibly bulging out 

at this point. 

 

8 .  Conc lus ion 

 

We trust that this information is clear.  If you have any questions or require clarification on 

any matter, please do not hesitate to contact us. 

 

Yours faithfully 
 
 
 
 
ad r ian  cow ie  
topografo ltd 
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1 Introduction 
Structural engineers from Aurecon inspected the building at 152 Oxford Terrace, Christchurch on 4 
October 2011. Detailed visual inspections were carried out to assess the damage caused by the 
earthquake on 22 February 2011 and the resultant aftershocks.  

At the request of Tailor Space c/o Cequent Projects Limited, structural engineers from Aurecon were 
engaged to carry out a post-earthquake structural assessment of the building.   

The scope of work included: 

• Assessment of the strength of the building, and in particular determination as to whether the 
building is earthquake prone or not. 

• Assessment of options for strengthening the building to at least 67%NBS and preferably to 
100%NBS. 

This report outlines the results of our desktop study into the current strength of the building at 152 
Oxford Terrace. 

1.1 Description of the building at 152 Oxford Terrace 

The building located at 152 Oxford Terrace is a commercial office building which was tenanted by 
multiple companies. The original building was a four-storey concrete building (ground, three 
suspended floors and a partial basement) constructed in c.1922. A fifth-storey composed of steel 
frame construction was added on the roof of the original building in 1997/98 making the total height of 
the building five storeys high.  
 
The ground and second floors have dimensions of approximately 27m x 22m. The first floor has 
dimensions of approximately 17mm x 22m. Third, fourth and fifth floors have dimensions of 
approximately 11m x 22m. The total floor area of the building (excluding the basement) is 
approximately 2288m2.   
 
The suspended ground floor was constructed as a 200mm thick two-way cast-in-place concrete slab 
supported by columns located in the basement and/or sub-floor space. The suspended second, third, 
fourth and fifth floors are constructed as cast-in-place one-way concrete slabs spanning between 
concrete beams which frame into girders and columns. The first floor or mezzanine level was 
constructed in 2007 and is composed of a steel framed system. 
 
In 2007, a seismic strengthening and retrofit was completed on the building which included the 
addition of a concrete shear wall system in the north-south (transverse) direction on the ground and 
first floors and a concrete portal frame/concentric steel brace frame dual system on the second, third 
and fourth floors. In the east-west (longitudinal) direction, concrete shear walls were added on all 
floors except the fifth. No seismic retrofitting was done on the 1997-constructed steel stud framed fifth 
floor. 
 
The building is founded on a system of concrete pad and strip footings and tied together by grade 
beams. 
 
Structural drawings from original design and the different alterations throughout the decades of the 
building have been obtained and reviewed as part of this assessment. 
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2 Damage to Structure 
The damage to the building was observed on 4 October, 2011 and in summary is noted as: 

• Major structural shear cracking of the link-way bridge at the second and third floors between 
the main building and the annex building in the rear; 

• On the ground floor, a few columns were observed to have some cracking at joint locations 
with the beams supporting the floor above; 

• Slab cracking on the basement floor; 
• No damage was observed on the 2007-constructed shear walls and brace frames. 

 
Please refer to Ruamoko Solutions’ Structural Inspection Report (dated 29 August 2011) for a detailed 
list and location of damaged elements. 
 

3 Strength Assessment 
3.1 Code levels 

Given the age of the building the relevant loading code at the time of design and seismic 
strengthening would have been NZS4203:2004. 

The level of seismicity within the current New Zealand loading code (AS/NZS 1170) is related to the 
seismic zone factor. The zone factor varies depending on the location of the building within NZ. Prior 
to the 22nd February 2011 earthquake the zone factor for Christchurch was 0.22. Recently the the 
seismic zone factor (level of seismicity) in the Christchurch and surrounding areas has been increased 
to 0.3. This is a 36% increase.   

3.2 New building standard (NBS) 

This is the earthquake standard that would apply to a new building of similar type and use if the 
building was designed to meet the latest design Codes of Practice. If the strength of a building is less 
than this level, then its strength is expressed as a percentage of NBS. 

A modern building designed after the latest loadings code came out in 2004 but prior to the recent 
code changes post February 2011 would be expected to have a minimum percentage NBS of: 

100% x .22/.3 = 73%NBS 

3.3 Earthquake prone buildings 

A building can be considered to be earthquake prone if its strength is less than one third of the 
strength to which an equivalent new building would be designed, that is, less than 33%NBS. If the 
building strength exceeds 33%NBS but is less than 67%NBS the building is considered at risk. 

3.4 Christchurch City Council Earthquake Prone Building Policy 2010 

The CCC already had in place an Earthquake Prone Building Policy (EPB Policy) requiring all 
earthquake-prone buildings to be strengthened within a timeframe varying from 15 to 30 years. The 
level to which the buildings were required to be strengthened was 33%NBS. 

As a result of the 4 September 2010 Canterbury earthquake the CCC raised the level that a building 
was required to be strengthened to from 33% to 67% NBS but qualified this as a target level and noted 
that the actual strengthening level for each building will be determined in conjunction with the owners 
on a building-by-building basis. Factors that will be taken into account by the council in determining 
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the strengthening level include the cost of strengthening, the use to which the building is put, the level 
of danger posed to the public by the building  and the extent of damage and repair involved.  

Irrespective of strengthening level, the threshold level that triggers a requirement to strengthen is less 
than 33%NBS. 

As part of any building consent application for repair works, fire and disabled access provisions of the 
building code are also likely to be assessed. 

4 Current Strength of 152 Oxford Terrace 
4.1 Strength of the 2007-Constructed Concrete Shear Walls 

The concrete shear walls constructed as part of the 2007 seismic strengthening of the building were 
found to be at:  

Shear Wall Strength on Grid Line G (transverse) = 100+%NBS 

Shear Wall Strength on Grid Lines 2 & 5 (longitudinal) = 49%NBS 

 

4.1 Strength of the Existing (c.1922) Concrete Shear Walls 

There are four concrete shear walls that were constructed as part of the original building in 1922, 
which enclose the strong room in the rear of the building. Regardless if they were intended to be shear 
walls or not, they will act as one in a building constructed as such. The shear walls were found to be 
at:  

Shear Wall Strength on Grid Line D (transverse) = 12%NBS 

Shear Wall Strength on Grid Lines 4 and 5 (longitudinal) = 8%NBS 

This strength is based on the assumption that the existing walls have a similar design and construction 
as the walls in the motor-house/annex building which was designed and built during the same time 
with the exception of being 15 inches (381mm) thick instead of 8 inches. Because of the thickness, it 
was also assumed there are two layers of steel reinforcing in the wall. Reinforced concrete wall design 
drawings do not exist on the original building’s concrete walls. 

 

4.2 Existing Column Lateral Deflection 

The columns are considered as critical structural elements as they carry the gravity load of the 
building and therefore in accordance with the recommendations by CERA in evaluating existing 
buildings a factor of safety of 2 has been applied to the ultimate lateral defection. The existing column 
ultimate lateral deflection on the ground floor was found to be at: 

Existing Column Lateral Deflection = 24%NBS 

This is limited by the confining reinforcement that helps restrain the vertical reinforcement from 
buckling. 
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4.3 Strength of Foundations 

The building’s foundation has not been analysed in this review. No movement or damage was 
observed in the basement besides some slab-on-grade cracking. 

4.4 Building Facade 

The building facade has not been analysed in this review. The façade has sustained some movement 
and critical seals may have failed. There may be weathertightness deficiencies in the façade system 
that needs investigation. 

5 Summary 
The strengths in terms of %NBS were found for the structural elements as follows: 
 

Structural Element Percentage of New 
Build Standard 

2007-constructed concrete shear walls (transverse) 100+%NBS 

2007-constructed concrete shear walls (longitudinal) 49%NBS 

Existing (c.1922) concrete shear walls (transverse) 12%NBS 

Existing (c.1922) concrete shear walls (longitudinal) 8%NBS 

Column ultimate lateral deflections 24%NBS 

  

6 Recommendations 
6.1 Seismic Strengthening to 67% and 100%NBS 

Seismic strengthening to bring the building up to 67%NBS would require strengthening the existing 
(c.1922) shear walls, located in the rear of the building. This could consist of thickening the walls with 
100mm of shotcrete and reinforcing it with 105kg/m3 of steel reinforcing. Along grid lines 2 and 5 
(refer to attached sketches) at each floor level, strengthening of the longitudinal shear walls would be 
required. This could consist of adding length to the existing shear walls along the respected grid lines 
at each floor level, or adding additional shear walls of the same thickness inline.   
 
Seismic strengthening to bring the building up to 100%NBS would require further strengthening of the 
shear walls as specified above by adding length to all shear walls along the respected grid lines at 
each floor level, or adding additional shear walls of the same thickness inline.   
 
Encasing the concrete columns in steel jackets or similar product to increase the column’s concrete 
confinement would be required to bring the building up to 67% and 100%NBS.  
 
Upgrading foundations which would likely include expanding the pad footings around all shear walls 
and the installation of tension anchors should also be anticipated. 
 
Finally, complete removal of the two-storey link-way bridge between the main building and the annex 
building behind would be required.  
 
An investigation of the original building’s wall construction is highly recommended in order to 
accurately determine the strength of the building’s original (c.1922) reinforced concrete walls. A 
detailed assessment of the foundation would need to be conducted. Prior to this work being carried 
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out the cover concrete on a few columns should be removed to check whether the columns have been 
constructed as per the structural drawings. 
 

6.2 General 

We recommend the structural elements shown to be less than 100%NBS are reviewed further and a 
concept developed for strengthening the elements to 100%NBS. A cost estimate by a quantity 
surveyor or building contractor can be prepared based on these details. 
 
In summary the further work recommended is: 

1)  Geotechnical investigation and analysis of the foundations. 

2)  Materials testing to determine the actual strength of materials of the original building. 

3)  Further analysis of the building facade. 

4)  Preparation of preliminary details for costing to upgrade the building to 100%NBS where 
required. 

 

7 Conclusions 
Based on our work undertaken to date we conclude the following: 

• The damage to the building is repairable and the building is classified as earthquake prone. 

• Because the building is classified as earthquake prone where structural elements of the 
original building fell well below current code levels for the new seismicity in Christchurch, a 
seismic strengthening is highly recommended. 

• Complete removal of the two-storey link-way bridge is highly recommended. Strengthening of 
the shear walls in the longitudinal directions and all original existing (vintage) shear walls is 
also strongly recommended along with upgrading other elements currently shown to be less 
than 100% NBS. 

• Further testing of the soils and strength of materials of the original building is highly 
recommended in order to conduct a detailed retrofit design for seismic strengthening. 
Furthermore, an investigation of the original building’s wall construction is highly 
recommended in order to more acutely determine the strength of the building’s original 
(c.1922) reinforced concrete walls.  

 

8 Explanatory Statement 
 
This report is necessarily limited by the restricted ability to carry out inspections due to potential 
structural instabilities/safety considerations, and the time available to carry out such inspections.  The 
report does not address defects that are not reasonably discoverable on visual inspection, including 
defects in inaccessible places and latent defects.  Where site inspections were made, they were 
restricted to external inspections and, where practicable, limited internal visual inspections.   
To carry out the structural review, existing building drawings were obtained from the Christchurch City 
Council records and building owner. We have assumed that the building has been constructed in 
accordance with the drawings. 
 
While this report may assist the client in assessing whether the building should be strengthened, that 
decision is the sole responsibility of the client. 
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This review has been prepared by Aurecon at the request of its client and is exclusively for its client’s 
use. It is not possible to make a proper assessment of this review without a clear understanding of the 
terms of engagement under which it has been prepared, including the scope of the instructions and 
directions given to and the assumptions made by Aurecon. The report will not address issues which 
would need to be considered for another party if that party’s particular circumstances, requirements 
and experience were known and, further, may make assumptions about matters of which a third party 
is not aware. No responsibility or liability to any third party is accepted for any loss or damage 
whatsoever arising out of the use of or reliance on this report by any third party.   
 
Without limiting any of the above, Aurecon’s liability, whether under the law of contract, tort, statute, 
equity or otherwise, is limited as set out in the terms of the engagement with the client. 
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Appendix A 
Assumptions and References 
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Assumptions 
 
We have based our strength assessment and strengthening designs on the following: 

• Design loading to NZS 1170.5 2004; 

• Gravity load system to be adequate. This assessment is only of the seismic load resisting system.  

• Existing walls (c.1922) enclosing the strong room (grid lines C, D, 4 and 5) were assumed to have 
a similar design and construction as the walls in the motor-house/annex building which was 
designed and built during the same time with the exception of being 15 inches (381mm) instead of 
8 inches thick. Because of the thickness, it is assumed there are two layers of steel reinforcing. 
Reinforced concrete wall design drawings do not exist on the original building. 

• Building classified as importance level 2 for the assessment of its current strength as it is 
considered as a normal structure which does not fall into categories 1,3 or 4; 

• A hazard factor Z = 0.3 to represent the revised Christchurch hazard factor following the 22 
February 2011 earthquake; 

• A spectral shape factor, Ch(T), based on a site subsoil class D, a return period factor R = 1.0 
(equivalent to a 1/500 annual probability of exceedance) and a near fault factor, N(T,D) = 1.0. 

• A structural performance factor, Sp = 0.7 based on clause 4.4.2 and 4.4.3 in NZS1170.5..  

• A ductility factor, µ = 3 was assumed for the building because of the concrete shear walls in both 
directions on the lower floors and transverse direction on the upper floors and the concrete 
moment resisting frame/concentric braced frame dual system on the upper floors in the 
longitudinal direction. 

• The building period was estimated to be 0.6 seconds.  

• The capacity of the concrete shear walls was determined in accordance with NZS 3101:2006, 
Section 7. 

• Building weights assumed: 
Concrete Weight 

Live load for office use is 1.5kPa. 

24kN/m3 

• Reinforcing grades assumed: 
Original Reinforcing from 1922 
H Grade Reinforcing from 2007 

300MPa 
400MPa 
 

• Strength reduction factors as per NZSEE guidelines: 
Flexural Strength 
Shear Strength 

Φ=0.85 
Φ=1.00 
 

NOTE: 

No geotechnical investigations were carried out as part of this assessment. 

No material testing was carried out as part of this assessment. 

 

Reference Documents and Material 
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• AS/NZS 1170.0,1,5 and commentaries; 

• NZS3101:2006 Concrete Structures Standard; 

• Guidance on detailed engineering evalation of earthquake affected non-residential buildings in 
Canterbury. Part 2, Evaluation proceedure. Draft prepared by the Engineering Advisory 
Group. Rev 5, 19 July 2011. 
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Executive Summary 

The six storey Public Trust Building at 152 Oxford Terrace has sustained earthquake damage during 

the recent seismic events. This includes differential settlement towards the north west corner of the 

building upto 66mm, as well as structural damage due to seismic shaking. As part of the wider 

assessment of the building a geotechnical investigation has been undertaken to assess ground 

conditions and liquefaction potential. 

The following work was undertaken: 

 

 Desk study considering the available geological and geotechnical information. 

 

 Field investigation comprising two boreholes with Standard Penetration Testing (SPT) to a 

depth of 27.45m. 

 

 Detailed description of the fieldwork and an account of the ground conditions. 

 

 A liquefaction assessment to determine how the structure has responded to past events and 

its future performance. 

Ground conditions comprise gravels overlying liquefiable sands and silts. These deposits are 

underlain by the Riccarton Gravels at depths between 22.50m and 22.60m. Based on the ground 

conditions observed, foundation settlement is inferred to be due to deep liquefaction between 9.75m 

and 22.0m bgl. No evidence of lateral spreading was noted at the site and the site is considered to 

have a low potential for future lateral spreading. 

 

Options available in response to the liquefaction potential at the site are as follows: 

Accept the Liquefaction Risk 

Essentially repair the structure with no regards to the liquefaction susceptibility. Following a major 

liquefaction inducing seismic event the footings may perform similarly to the February 2011 event, be 

excessively damaged, and / or lose amenity. This approach is not typically encouraged for sites that 

have been identified as having a high susceptibility to future liquefaction and potential for lateral 

spreading, as it may not fulfil the New Zealand Building Code due to potential loss of structural 

capacity, induced settlement, loss of foundation capacity etc., and due to the disproportional economic 

and social consequences that liquefaction can cause relative to the seismic shaking component only. 

Undertake Ground Treatment 

Based on our investigations and analysis we recommend undertaking compaction grouting below the 

building footprint to re-level the building. This will not eliminate the liquefaction potential at the site but 

may reduce settlement to tolerable levels in a future major earthquake. 

Our limitations are presented in Section 8 of this report and this report shall be read as a whole. 
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1. Introduction 

Aurecon New Zealand Ltd. was appointed by Cequent Projects Ltd., to undertake a geotechnical 

assessment on a six storey commercial property, the ‘Public Trust Building’ at 152 Oxford Terrace in 

Christchurch. The building has suffered structural damage due to the recent seismic events and has 

settled by 66mm in the north-west corner. 

The purpose of the investigation was to determine the nature of the subsurface conditions at the site 

and to provide information to assist in the design of the remedial structural works. 

A regional location plan is attached as Figure 1. 

The information contained in this report comprises the following: 

 A review of published records and reports. 

 The findings of a site walkover survey to determine any site specific hazards from a geotechnical 

perspective. 

 Preparation of a site safety plan for submission to CERA. 

 A detailed account of the ground investigation fieldwork to determine the shallow ground 

conditions. 

 A description of the ground conditions encountered in the exploratory holes. 

 Advice and recommendations with respect to the future repair of the building. 

This report should be read as a whole. Our limitations are given towards the end of the report. 
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2. Site Data 

2.1 Site Description 

The site located at 152 Oxford Terrace, Christchurch and has a legal description of Lot 1 DP 5776, 

with an approximate total surface area of 0.1ha. A detailed site plan is included as Figure 2. 

2.2 Site Features 

The following is a brief overview of the site: 

 The site is situated within the Central Business District (CBD) Red Zone established following 

the Christchurch Earthquake on 22 February 2011 and comprises the Public Trust Building. 

The building is six storeys in height. The building contains a basement approximately 1.5m 

below ground level; the basement is present under only parts of the building. The building has 

been constructed on strip and pad footings tied together by grade beams. The ground floor 

has dimensions of approximately 27m by 22m. The concrete ground floor is supported by 

columns in the basement or sub-floor space. 

 The site is bordered to the north by the Clarendon Tower, to the south and east by commercial 

buildings. To the west of the site is Oxford Terrace beyond which lies the River Avon. The 

elevation of the River Avon is approximately 2m below the ground floor of the building. 

 A covered walkway runs along the northern boundary and an alley way along the southern 

boundary, both of which provide access to the rear of the building. 

 A brick paved footpath runs along the front of the building. 

 Evidence of surface expression of liquefaction or lateral spreading is not present at the site. 

 The site on which the building is situated is essentially flat. 

2.3 Clarendon Tower 

Immediately to the north of the Public Trust building is the Clarendon Tower. The Clarendon Tower is 

an eighteen storey building that is currently being demolished. 

2.4 Vegetation 

Vegetation is absent within the site. However, wooded parkland is present along the banks of the 

River Avon in front of the building. 

2.5 Surface Water 

The River Avon is located approximately 35m west of the site. 

2.6 Aerial Photographs 

A review of aerial photographs taken on 5
th
 September 2010, 23

rd
 February 2011, 24

th
 February 2011 

and 26
th
 February 2011 earthquake shows no liquefaction ejecta within the site boundary. 

2.7 Published Geology 

The published geology of the site is described in the 1:25,000 scale geological map – ‘Geology of the 

Christchurch Urban Area,’ published in 1992 by the Institute of Geological and Nuclear Sciences (Ref. 

1). 



 
 
 
 

 

 Project 228805 | File 228805 - Public Trust Building, 152 Oxford Terrace Report JK comments.docx | 7 June 2012 | Revision 1 | Page 6  

 

The geological map indicates the following: 

 Terrestrial deposits comprising dominantly alluvial sand and silt over bank deposits belonging 

to the Springston Formation. 

The Institute of Geological and Nuclear Sciences (GNS) Active Fault System database indicates that 

the site is located approximately 22km north-east of the eastern end of the Greendale Fault System 

(Ref. 2). Movement on the Greendale Fault System was responsible for the Magnitude 7.1 Darfield 

(Canterbury) Earthquake on 4 September 2010. 

The site is also located approximately 9km north to north-west of the epicentre of the Magnitude 6.3 

Christchurch Earthquake on 22 February 2011, and approximately 9km north-west of the epicentre of 

the Magnitude 6.0 aftershock on 13 June 2011. 

2.8 Environment Canterbury Borehole Logs 

A review of the Environment Canterbury GIS System was undertaken to identify borehole data within 

the vicinity of the site (Ref. 3). The borehole logs are attached in Appendix A and summarised in 

Table 1 below. 

Table 1 - ECan Borehole Log Summary 

Hole 

Reference 

NZTM 

2000 

Easting 

NZTM 

2000 

Northing 

Distance 

from Site 
Depth (m) Summary 

M35/5999 1570400 5180088 
31m North-

West 
75.3 

Soft yellow sand (to 3.0m bgl), soft blue 

clay and peat (to 4.59m bgl), Hard blue 

sand and gravel (to 9.10m bgl), Soft blue 

sand (to 22.2m bgl), Soft blue clay with 

timber (to 26.8m bgl), sand and gravel to 

(56.4m bgl) interbedded soft blue clay 

and sand with peat band (to 71.6m bgl), 

brown gravel. 

M35/5672 1570400 5180088 31m North 30 

Chip sand, asphalt and basecourse (to 

1m bgl), grey silt (to 1.50m bgl), sand and 

gravel (to 19.2m bgl), silt with peat (to 

22.5m bgl), sandy gravel. 

M35/5675 1570400 5180088 50m North 10.5 
Grey sandy gravel (to 7m bgl), grey sand 

and gravel. 

M35/16111 1570500 5180088 50m West 12 

Silt and sand (to 0.9m bgl), gravel (to 

7.60m bgl), sand and gravel (to 9.0m 

bgl), blue sand. 

The ECan borehole locations are shown in Figure 3. 

2.9 Land Classification 

The current land classification for the site, according to the Canterbury Earthquake Recovery Authority 

(CERA) (May 2012), is Green Zone, N/A - Urban Non-residential (Ref. 4). 

2.10 Tonkin & Taylor Report 

As part of the geotechnical assessment for the Christchurch Business District (CBD), Tonkin & Taylor 

carried out a series of investigations, which are detailed in the report titled Christchurch Central City 

Geological Interpretative Report and dated December 2011 (Ref. 5). 
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A review of the geotechnical information for this area indicates one borehole in close proximity to the 

site. A summary of this information is provided in Table 2 and the log is included in Appendix B. 

Table 2 – T&T test logs summary 

Hole 

Reference 

Distance 

from Site 
Summary 

BH-CBD-15 144m North-

West 

Fill to 1.5m. Sand to 3.45m, gravel with sand bands to 9.50m, silt to 10.45m, 

sand to 19.50m, silt to 23m, sand to 23.80m. Gravel to base of hole at 29.20m. 

 

These results appear to be consistent with the boreholes carried out at the site (see later). 

2.11 Topografo Ltd. Survey Report 

Following the recent earthquake events, a survey of the building was undertaken by Topografo Ltd. on 

1
st
 September 2011. The report stated that the lowest observed floor level occurs in the north west 

corner of the building with a recorded settlement of 66mm. (Ref. 6) 
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3. Fieldwork 

3.1 Preamble 

In order to provide information to assist in the assessment of the site, a ground investigation was 

undertaken in April 2012. 

The investigation comprised the following: 

 A site walkover prior to the commencement of the fieldwork to assess the geotechnical risks 

and assist in determining the location of the exploratory holes. 

 The drilling of two roto-sonic vibratory boreholes (BHs) (designated BH 1 and 2) at selected 

locations within the site. 

The logging of the boreholes was undertaken by Aurecon in accordance with NZGS Guidelines (Ref. 

7). 

The locations of the exploratory holes are shown on the Exploratory Hole Location Plan included as 

Figure 4. Copies of the exploratory hole logs are included in Appendix C. The coordinates of the 

exploratory holes were determined using a hand-held GPS instrument and should be viewed as 

approximate only. 

3.2 Site Walkover 

3.2.1 Liquefaction Induced Ground Damage 

Based on our site walkover the following was noted: 

 No evidence of liquefaction surface ejecta (i.e. sand boils) was apparent during the site 

walkover carried out as part of this investigation. Even though the site walkover was carried 

out a significant period of time after the large seismic events, there was no apparent residual 

evidence, such as degraded sand boils or distinct mounds covered in recent grass growth that 

would indicate the former presence of sand boils. 

 Other evidence of ground damage such as ground cracking or lateral spreading was not 

apparent at the site. 

3.3 Geotechnical Boreholes 

Two boreholes were drilled using roto-sonic vibratory techniques from ground level using a tracked 

drilling rig from Pro-Drill Specialist Drilling Engineers between 21
st
 and 30

th
 April 2012 under the 

supervision of Aurecon to investigate the subsurface conditions. The holes were terminated at depths 

of 27 and 27.45m bgl in the Riccarton Gravels. 

Prior to the commencement of the drilling, inspection pits were formed at each borehole position to 

clear underground services using vacuum techniques. The drilling began at the base of the pits. 

In-situ testing was carried out in all the boreholes comprising Standard Penetration Tests (SPTs). The 

resulting uncorrected ‘N’ values are included on the borehole logs. It should be noted that some tests 

were terminated after only partial penetration of the SPT sampler. 

Attention was paid during drilling of the boreholes to recording areas of groundwater seepages. 

Details are provided on the borehole logs. 

The boreholes were backfilled with bentonite to ground level as both holes encountered artesian water 

as discussed below.  
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4. Ground Conditions 

4.1 Preamble 

In general, the ground conditions comprise made ground (inferred) overlying moderately thick 

predominantly gravel deposits which in turn are underlain by sand deposits to the top of the Riccarton 

Gravels. 

In order to illustrate the subsurface conditions at the site, a cross section is included as Figure 5. The 

section line is shown on Figure 4. 

It should be noted that the subsurface conditions shown between the exploratory holes on the cross 

sections are approximate only. 

For the purposes of the following discussion, density descriptions are based on N60 values corrected 

for the energy ratio of the SPT hammer. 

4.2 Made Ground 

Material encountered in the vacuum dug inspection pits prior to commencement of drilling was not 

recorded, but is inferred to be made ground. 

4.3 Alluvial Deposits 

4.3.1 Springston Formation 

Post glacial alluvial deposits thought to be part of the Springston Formation were encountered in all 

the exploratory holes from the base of the inspection pits to depths in the range 22.50 to 22.60m. The 

deposits can be split into two horizons as follows: 

 

 Upper Stratum: This layer generally comprises mostly dense, sandy, fine to coarse GRAVELS 

with local, thin subordinate, gravelly sand horizons to depths in the range 7.65m to 9.00m bgl. 

 

 Lower Stratum: This layer, commencing at the base of the gravels, and comprises mostly 

medium dense SAND locally gravelly, clayey and silty with subordinate sandy and clayey 

SILT. 

4.4 Fluvio-Glacial Deposits 

4.4.1 Riccarton Gravels 

The alluvial deposits of the Springston Formation were underlain by fluvio-glacial deposits of the 

Riccarton Gravels which generally comprised very dense, locally sandy, silty and clayey GRAVELS. 

The full thickness of these deposits was not determined. 

4.5 Groundwater 

Soils below 2.00m were logged as ‘moist’ or ‘wet’ implying the presence of groundwater and at a 

depth similar to the water level in the adjacent River Avon. The site is considered to be in hydraulic 

continuity with the River Avon. The historical borehole data indicates groundwater levels in the range 

3.3m to 4.27m bgl. 

It should be noted, however, that groundwater levels are transient in nature and can show quite 

significant seasonal variations. This should be anticipated at the design stage. 
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Artesian groundwater was encountered in the Riccarton Gravels at 24m bgl. Bentonite was placed in 

both holes to provide a seal. 

4.6 Geotechnical Parameters 

SPTs were carried out in the boreholes as previously discussed. The results were corrected for the 

energy ratio of the hammer used. A summary using corrected N60 values is provided below. N60 values 

are derived from the energy ratio of the SPT hammer, supplied by the drilling contractor. It should be 

noted that it is not possible to provide corrected N60 values for those tests recording >50 blows and 

only partial penetration: 

 Alluvial Deposits – Upper Stratum (Gravels) – ‘N60’ values between 34 and 49 with a mean of 

41 (8 No. results). The mean result indicates a mostly dense soil. 

 

 Alluvial Deposits – Lower Stratum (Sands and Silts) – ‘N60’ values between 3 and 69 with a 

mean of 26 (19 No. results). The mean result indicates a mostly medium dense soil but with 

pockets of very loose and loose soils. 

 

 Fluvio-Glacial Deposits - Gravels – all the ‘N60’ values with the exception of two tests (‘N’ 

values >50) were in the range 50 to 78 with a mean of 60 (6 No. results). The results indicate 

a mostly very dense soil. 
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5. Engineering Consideration 

5.1 Preamble 

The building has experienced seismically induced structural damage from the recent earthquakes. No 

significant evidence of liquefaction has been noted at the site and the building has undergone 

settlement. The lowest observed floor level occurs in the north-west corner of the building which has 

settled by upto 66mm. We understand that the existing building will be repaired. The design of the 

existing foundations comprises concrete pad and strip footings tied together by grade beams. A 

basement is present under parts of the building. 

5.2 Summary of Ground Conditions 

Made ground is inferred to be present across the site. These deposits are underlain by dense gravels 

between 6.15m and 7.5m in thickness with localised thin sand bands. The gravel in turn overlies 

predominantly medium dense (but locally loose and very loose) sands between 13.50m and 14.95m in 

thickness. Underlying these deposits are the mostly competent Riccarton Gravels, the full thickness of 

which was not determined. 

Groundwater was inferred from the soil descriptions in both boreholes at 2.0m bgl. The historical 

borehole data indicates groundwater levels in the range 3.3m to 4.27m bgl. Both boreholes 

encountered artesian groundwater at 24m (i.e. in the Riccarton Gravels). The groundwater is likely to 

be hydraulically connected to the nearby Avon River. 

5.3 Liquefaction Assessment 

5.3.1 Introduction 

 

The three primary factors that contribute to liquefaction potential are: 

 loose, uniformly graded soils; 

 high groundwater table; 

 sufficiently high, earthquake induced ground acceleration and sustained shaking. 

 

The ground conditions at the site suggest that the site may be susceptible to liquefaction. Under cyclic 

loading, loose granular soils (sands, silty sands) tend to decrease in volume. When these soils are 

saturated and rapid loading occurs under undrained conditions, the densification causes excess pore 

water pressures to increase with resulting loss of soil strength and eventually liquefaction once 

effective stress drops to zero. Liquefaction can lead to large displacements of foundations and ground 

surface settlement.  

The assessment discussed below is based on the corrected SPT ‘N60’ values obtained from the 

boreholes. 

5.3.2 Soil Grading 

Liquefiable soils generally have a Coefficient of Uniformity of less than 5 and a low proportion of soil 

finer than 75 microns in size (typically less than 5% to 10% but up to 30%). No laboratory testing has 

been carried out but the borehole logs indicate that the soils below approximately 7.65m to the top of 

the Riccarton Gravels contain pockets of very loose and loose sand. A thin sand band is noted in BH1 

in the upper stratum (gravel) horizon. Therefore, from a grading and density perspective, these soils 

are potentially liquefiable. 
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5.3.3 Groundwater 

The depth to groundwater was inferred at 2.0m bgl during the recent investigations. The sandy soils 

below the water table are therefore potentially liquefiable. 

 

5.3.4 Earthquake Intensity 

The liquefaction assessment has used five levels of ground shaking as follows: 

1. Darfield Earthquake: 4
th
 September 2010, Magnitude 7.1. 

2. Christchurch Earthquake: 22 February 2011, Magnitude 6.3. 

3. Aftershock: 13
th
 June 2011, Magnitude 6.0. 

4. Ultimate Limit State (ULS) earthquake based on the NZGS Guidelines. 

5. Serviceability Limit State (SLS) earthquake based on the NZGS Guidelines. 

 

1. Darfield Earthquake: 4
th

 September 2010 

The site is located approximately 22km north-east of the eastern end of the Greendale Fault System 

that caused the 4 September 2010 Darfield Earthquake. The seismograph located nearby at 

Christchurch Botanic Gardens (CBGS) recorded a PGA of 0.18g (Geonet, 2011) (Ref. 8). This figure 

has been used in the analysis. 

2. Christchurch Earthquake: 22 February 2011 

The site is located approximately 9km north to north-west of the epicentre of the subsurface rupture of 

the fault that caused the 22 February 2011 Christchurch Earthquake. The CBGS seismograph 

recorded a PGA of 0.52g which has been used in the analysis. 

3. Aftershock: 13
th

 June 2011 

The site is located approximately 9km north-west of the epicentre that caused the 13 June 2011 

aftershock. The CBGS seismograph recorded a PGA of 0.17g. Therefore a PGA of 0.17g has been 

adopted. 

4. Ultimate Limit State (ULS) Earthquake 

Buildings and structures in New Zealand are expected to retain their structural integrity and form 

during a ULS earthquake and not endanger life. Some plastic deformation of structural elements is 

expected to occur but ideally the damage can be repaired and the structure can be returned to service 

after the event, although repair may be uneconomical. 

The PGA associated with a 1000 year return period earthquake has been adopted for the ULS case. 

This is based on the recommendations of NZS1170.0 (Ref. 9) Table 3.2 (Importance Level 3 building), 

and Table 3.3 (50 year design working life). We have adopted a revised ‘Z’ factor of 0.3 (NZGS, 2010) 

(Ref. 10) to obtain the design earthquake for the liquefaction assessment. A 1000 year return period 

earthquake in the Christchurch area for a Class D, deep soil site has a PGA of 0.44g (NZS1170.5, 

2004) (Ref. 11). We have assumed a magnitude 7.5 earthquake event (NZGS, 2010). 

5. Serviceability Limit State (SLS) Earthquake 

Buildings are expected to perform well for an SLS event and be returned to service after only nominal 

repair. 

The Department of Building and Housing (DBH) has recently recommended that SLS level ground 

shaking be based on a 1 in 33 year event in Canterbury (Rs factor of 0.33). However, we consider this 

value to be too low for assessing liquefaction because of its’ discrete nature. A site tends to either 

liquefy or not liquefy in a given event and once a site has liquefied there is little difference in expected 
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ground deformations between a ‘small’ and ‘large’ earthquake. Liquefaction also typically has a large 

effect on building serviceability. We have therefore adopted a more conservative 150 year return 

period earthquake for the SLS case. 

A 150 year return period earthquake in the Christchurch area for a Class D soil has a PGA of 0.20g 

(NZS1170.5, 2004). We have assumed a magnitude 7.5 earthquake event (NZGS, 2010). 

Summarised below in Table 3 are the earthquakes analysed as part of the liquefaction assessment. 

Table 3 - Summary of earthquakes analysed 

Earthquake Peak Ground Acceleration (PGA) Magnitude 

September 2010 0.18g 7.1 

February 2011 0.52g 6.3 

June 2011 0.17g 6.0 

ULS Design Earthquake (NZGS) 0.44g 7.5 

SLS Design Earthquake (NZGS) 0.20g 7.5 

 

5.3.5 Calculation of Prior Settlement 

Before we can predict the future deformations at this site, we must first calculate the deformations that 

our model estimates would have occurred as a result of the previous earthquakes. This can then be 

compared with site observation and survey data to either validate, calibrate or reject the model. 

The ability of the subsoils to resist the effect of ground shaking associated with the three prior 

earthquakes has been assessed from the subsoil information obtained from the boreholes. The 

Liquefy Pro computer programme has been used to calculate the liquefaction induced settlement for 

each earthquake. The NCEER method (Ref. 12) modified for fines content using the Stock and Olson 

method, was used to calculate the potential for liquefaction and the method of Ishihara and Yoshimine 

(Ref. 13) for settlement. Graphs of cyclic shear ratio (CSR), cyclic resistance ratio (CRR) and factor of 

safety against liquefaction (CRR/CSR) versus depth are presented in Appendix D. 

 

Calculated settlements due to liquefaction are presented in Table 4: 

 

Table 4 - Calculated settlements for the historic earthquake scenarios (NCEER) 

Exploratory 

Hole 
4 Sept EQ 22 Feb EQ 13 June EQ Total 

BH1 (total) 85mm 185mm 10mm 280mm 

BH2 (total) 105mm 170mm 15mm 205mm 

Note: The measured differential settlement was 66mm which is estimated at ½ to 2/3 of the total settlement. The 

settlements presented above are to the nearest 5mm and have a likely error of ± 50%. 

5.3.6 Surface Expression of Liquefaction 

Published information (after Ishihara, Ref. 14) can be used to assess the potential for surface 

expression of liquefaction and hence the likelihood of liquefaction induced damage. Table 5 below 

shows the areas where damage causing liquefaction is likely to occur in each of the historic 

earthquakes based on the NCEER method. It is important to note that it is liquefaction that causes 

damage as opposed to surface expression of liquefaction. 
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Table 5 – Likelihood of damage inducing liquefaction (NCEER) 

Test 4 Sept EQ 22 Feb EQ 13 June EQ 

BH1 No No No 

BH2 No No No 

Lateral Spreading 

In addition to settlement of the soil column, consideration should be given to the effects of lateral 

spreading due to the close proximity of the Avon River. The river channel is approximately 35m west 

of the front of the building and is approximately 2 to 3m lower than the ground floor of the building. 

Competent gravels exist at 1.5m depth extending to between 7.6 and 9m depth with a localised thin 

sand band. Based on the Tonkin and Taylor borehole log, it is thought that these ground conditions 

extend beyond the river. The shallowest liquefiable layer exists at a depth of 9.75m. It is not 

considered likely that lateral spreading would take place in the shallow gravel deposits. 

There is no surface evidence of lateral spreading at the site and in particular no tension cracks were 

observed on the site itself or between the site and the river. No pavement cracking is present between 

the front of the building and the river. It is therefore concluded that lateral spreading has not affected 

the site although the site has been tested to the equivalent of a ULS earthquake in February 2011. 

5.3.7 Failure Mechanism and Model Validity 

Based on the above, the observed foundation settlement is inferred to be due to the following: 

 Liquefaction occurring from 9.75m to 10.75m in BH 1 close to the northwest corner of the 

structure. 

 Deep liquefaction occurring in discrete layers from approximately 12m BGL to approximately 

22m bgl under the front of the building. 

Liquefaction starts to occur at 9.75m in BH1 at a relatively low PGA (i.e. 4
th
 September earthquake). 

However in BH2 only deep liquefaction at 19m is noted. 

In all events no surface expression of liquefaction is recorded which correlates with the site 

observations. 

Considering Table 4 and assuming that the primary failure mechanism is soil column settlement, the 

total differential settlements are higher than the surveyed values. This is most likely due to inherent 

inaccuracies in the analysis methods and possible subtle differences in ground conditions. It should 

still be borne in mind that this model remains only approximate. 

5.3.8 Future SLS and ULS performance 

Following the discussion of failure mechanisms above, future settlements at the site have been 

calculated by the method described previously. Expected future settlements are shown in Table 6. 

Table 6 – Future Liquefaction Induced Settlement (NCEER) 

Test 
SLS EQ 

(0.2g) 

ULS EQ 

(0.44g) 

BH1 (total) 135mm 195mm 

BH2 (total) 125mm 185mm 

Differential 70mm 100mm 

Note: Calculated settlements have a likely error of +/- 50% 
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5.3.9 Surface Expression of Liquefaction in future design earthquakes 

Table 7 below shows the areas where damage causing liquefaction is likely to occur in each of the 

design earthquakes based on the NCEER method. 

Table 7 – Likelihood of damage inducing liquefaction in future earthquakes (NCEER) 

Test 
SLS EQ 

(0.2g) 

ULS EQ 

(0.44g) 

BH1 No No 

BH2 No No 
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6. Liquefaction Hazard Response 

6.1 Introduction 

The potential differential settlement under a future ULS seismic event is likely to be in the order of 

100mm. 

The building re-levelling option will depend on the acceptable level of risk of damage in a future 

seismic event. Any repair option should be able to tolerate future settlement. The options available are 

discussed in the following sections. It should be noted that confirmation should be sought from 

specialist contractors as to the viability of the following solutions, and the advice of a structural 

engineer should be sought prior to selection of the proposed solution especially in respect of the re-

levelling required. 

A detailed foundation inspection should be carried out to determine the nature and condition of the 

existing foundations, the findings of which may impact on the chosen repair option. 

6.2 Liquefaction Risk Mitigation 

It is considered that the site in its current assessed state is susceptible to seismically induced deep 

liquefaction in a future SLS and ULS design earthquake event. It is noted that sites that have liquefied 

in the past are susceptible to future liquefaction, for example numerous parts of eastern Christchurch 

have liquefied several times over the last 18 months or so. 

In terms of liquefaction hazard mitigation at this site there are two basic approaches. These 

approaches are outlined below. How the proposed building re-levelling options fit into the general 

liquefaction mitigation approach is also discussed below. 

6.2.1 General 

Accept Liquefaction Risk 

Essentially repair the structure with no regards to the liquefaction susceptibility. Following a major 

liquefaction inducing seismic event the structure may perform similarly to the February 2011 event, be 

excessively damaged, and / or lose amenity. This approach is not typically encouraged for sites that 

have been identified as having a high susceptibility to future liquefaction as it may not fulfil the New 

Zealand Building Code due to potential loss of structural capacity, induced settlement, loss of 

foundation capacity etc., and due to the disproportional economic and social consequences that 

liquefaction can cause relative to the seismic shaking component only. However we recommend that a 

structural engineer is consulted to determine the level of allowable deformation and damage under 

ULS level of shaking. 

Alternative Land Use 

Do not repair/rebuild on this site. 

Ground Improvement 

A number of options are available for liquefaction risk mitigation, which could be undertaken as part of 

the building repair process. This would consist of ground improvement below the building as outlined 

below. 

The site is underlain by upto 10m of non-liquefiable soils. Liquefaction is predicted to occur in discrete 

layers from approximately 10m bgl to a depth of approximately 22m bgl. To effectively eliminate the 

liquefaction risk at the site, ground improvement would have to be undertaken on all potentially 

liquefiable layers below the structure. Based on our ground investigation, approximately 9 to 12m of 
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the soil column would need to be treated to eliminate the risk of liquefaction induced settlement. Due 

to the depth of these materials and the cost of treatment, this approach is not considered further. 

Piles are not recommended at this site as they would need to extend through the upper gravels and 

underlying liquefiable soils to the top of the Riccarton Gravels at depths in the region of 25m bgl which 

would prove costly and technically challenging. Underpinning is not considered to be technically viable 

at this site. 

6.3 Suggested Options 

6.3.1 Option 1 - Do Nothing and Accept Liquefaction Risk 

The building may be subject to settlement in a future seismic event. The likely level of settlement will 

be similar to that of the Christchurch Earthquake and depending on the structure such differential 

settlements may be tolerable. Therefore it may be acceptable to do nothing and acknowledge that the 

structure will require repairs after a large earthquake or aftershock event. This option must be 

discussed carefully with the project team and especially the nominated structural engineer to 

determine if similar deformations are tolerable from a Building Code perspective. 

6.3.2 Option 2 – Levelling compound 

Additional to Option 1 to preserve amenity, it may be possible apply a floor re-levelling compound as a 

low cost alternative to building re-levelling. This will not address the issue of previous and future 

settlement but may be accepted due to the relatively minor settlement the building has experienced. 

6.3.3 Option 3 – Compaction Grouting 

Low viscosity grout is pumped through steel casings under pressure under the foundations to re-level 

the building. The casing is withdrawn in stages and at a controlled rate until the hole is complete. This 

option would allow re-levelling if it is structurally safe to do so. 

However, this option does not remove the risk of liquefaction induced damage as the ground below 

the building will still be susceptible to liquefaction. Although this option would allow the building to be 

re-levelled to levels of that prior to the Canterbury earthquake sequence and reduce potential 

liquefaction induced settlements, it would need to be accepted that some settlement and damage to 

the building in future seismic events will occur. A structural assessment would be required to 

determine that the structure can tolerate future settlement. 

Compaction grouting may have secondary effects on the seismic performance of the structure. This is 

because the underlying soils dampen the seismic motion of the structure and dissipate energy. 

Undertaking ground treatment would stiffen the underlying soil, reducing any seismic damping and 

potentially increasing the loads on structural elements of the building in a future earthquake event. In 

light of the above, detailed structural assessments are recommended to assess the soil/structure 

interaction pre and post-treatment. 

Grouting only the north west corner of the building is not recommended as this will introduce variability 

comprising ‘hard’ and ‘soft’ areas in the ground beneath the building which may perform differently in a 

future earthquake. Compaction grouting below the whole building footprint will provide uniform 

strength both vertically and laterally and is recommended. 

It will need to be accepted that this option does not eliminate the risk of liquefaction in the soils below 

the treated strata. 

Early involvement of a specialist contractor is recommended. In particular, it should be established 

whether compaction grouting can achieve the required degree of re-levelling bearing in mind the 

height and weight of the building. 
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Clarendon Tower Demolition 

The eighteen storey Clarendon Tower next door to 152 Oxford Terrace is currently being demolished 

following damage in the recent seismic events. The effects of the demolition of the building are 

expected to have minimal, if any, effect on 152 Oxford Terrace due to the nature of the ground 

conditions, i.e. predominantly granular soils. Information has been provided that positive settlement 

(heave) may occur due to unloading of the soil below and adjacent to the Clarendon Tower. The 

suggested heave was in the order of 20mm. 
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8. Limitations 

We have prepared this report in accordance with the brief as provided. The contents of the report are 

for the sole use of the Client and no responsibility or liability will be accepted to any third party. Data or 

opinions contained within the report may not be used in other contexts or for any other purposes 

without our prior review and agreement. 

The recommendations in this report are based on data collected at specific locations and by using 

appropriate investigation methods with limited site coverage. Only a finite amount of information has 

been collected to meet the specific financial and technical requirements of the Client’s brief and this 

report does not purport to completely describe all the site characteristics and properties. The nature 

and continuity of the ground between test locations has been inferred using experience and judgment 

and it must be appreciated that actual conditions could vary from the assumed model. 

Subsurface conditions relevant to construction works should be assessed by contractors who can 

make their own interpretation of the factual data provided. They should perform any additional tests as 

necessary for their own purposes. 

Subsurface conditions, such as groundwater levels, can change over time. This should be borne in 

mind, particularly if the report is used after a protracted delay. 

This report is not to be reproduced either wholly or in part without our prior written permission. 
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Canterbury Borehole Logs  
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Appendix B Tonkin & Taylor 
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Appendix C Exploratory Hole Logs 
 



 
 
 
 

 

 Project 228805 | File 228805 - Public Trust Building, 152 Oxford Terrace Report JK comments.docx | 7 June 2012 | Revision 1 |  

 

Appendix D Liquefy Pro Outputs 
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1. Introduction 
1.1 Background 

Structural engineers from Aurecon inspected the building at 152 Oxford Terrace, Christchurch 
between October 2011 and June 2012. Detailed visual inspections were carried out to assess the 
damage caused by the earthquake on 22 February 2011 and the resultant aftershocks. In October 
2011, Aurecon completed an Interim Building Strength Assessment Report dated 27 October 2011 
which assessed the building as earthquake prone as its strength was found to be less than 33%NBS. 

At the request of TailorSpace c/o Cequent Projects Limited, structural engineers from Aurecon were 
engaged to provide a Building Damages Addendum and Repair Solutions Report in order to enable 
the building to be repaired and strengthened.   

The scope of work included: 

• Assessment of the extent of structural damage to the building 
• Provision of a geotechnical report  
• Assessment of the strength of the building superstructure and foundations in terms of %NBS 

(New Building Standard). 
• A conceptual level repair and strengthening scheme to bring the strength of the building up to at 

least 67%NBS for costing purposes. 
 

This report outlines the results of our field investigations and desktop studies for the conceptual level 
repair and strengthening of the building. 

1.2 Reference Documents 

The following documents have been referenced in the preparation of this report. 
 

• Interim Structural Solutions Report dated 29 August 2011 prepared by Raumoko Solutions 
• Site Survey Report dated 19 September 2011 prepared by Topografa 
• Interim Building Strength Assessment Report dated 27 October 2011 prepared by Aurecon 
• Geotechnical Investigation Report dated 6 June 2012 prepared by Aurecon 

 
1.3 Description of the Building  

The building is a commercial office building which was tenanted by multiple companies. The original 
building was a four-storey concrete building (ground, three suspended floors and a partial basement) 
constructed in c.1922. A fifth storey composed of steel frame construction was added on the roof of 
the original building in 1997/98 making the total height of the building five storeys high.  
 
The ground and second floors have dimensions of approximately 27m x 22m. The first floor has 
dimensions of approximately 17mm x 22m. Third, fourth and fifth floors have dimensions of 
approximately 11m x 22m. The total floor area of the building (excluding the basement) is 
approximately 2288m2.   
 
The suspended ground floor was constructed as a 200mm thick two-way cast-in-place concrete slab 
supported by columns located in the basement and/or sub-floor space. The suspended second, third, 
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fourth and fifth floors are constructed as cast-in-place one-way concrete slabs spanning between 
concrete beams which frame into girders and columns. The first floor or mezzanine level was 
constructed in 2007 and is composed of a steel framed system. 
 
In 2007, a seismic strengthening and retrofit was completed on the building which included the 
addition of a concrete shear wall system in the north-south (transverse) direction on the ground and 
first floors and a concrete portal frame/concentric steel brace frame dual system on the second, third 
and fourth floors. In the east-west (longitudinal) direction, concrete shear walls were added on all 
floors except the fifth. No seismic retrofitting was carried out on the 1997-constructed steel framed fifth 
floor. 
 
The building is founded on a system of concrete pad and strip footings and tied together by grade 
beams. 
 
Structural drawings from original design and from the different alterations throughout the decades of 
the building have been obtained and reviewed as part of this assessment. 
 

2. Damage to the Structure 
2.1 Damage That Occurred Prior to Aurecon’s Involvement 

The following damage was recorded by Raumoko Solutions in their Structural Solutions Report dated 
29 August 2011. 

• Major structural shear cracking of the link-way bridge at the first and second floors between the 
main building and the annex building in the rear. This area is considered extremely dangerous 
and should be restricted from access; 

• Cracking throughout the brick masonry infill cladding throughout the building. 
• Major cracking of the masonry infill on the fourth floor in the northeast corner of the building. 
• On the ground floor, a few columns were observed to have some hair line cracking at joint 

locations with the beams supporting the floor above; 
• Slab cracking on the basement floor; 
• Slab crack across the elevated ground floor slab in the front part of the building. 
• Major cracking to a beam-to-lintel connection. 
• No damage was observed on the 2007-constructed shear walls and bracing frames. 

 
2.2 Additional Damage Noted During Aurecon’s June 2012 Inspection 

Aurecon carried out an intrusive inspection of the building in June 2012 during which the following 
additional damage was noted. 

• A second floor concrete column was observed to have been sheared completely through (see 
Appendix B for location). The area around this column is considered extremely dangerous and 
should be restricted from all access unless escorted by a Chartered Professional Structural 
Engineer (CPEng).  

• Cracking behind the ornamental concrete/stone craving on the street facing façade. 
• Extensive cracking of the brick masonry infill on the outside faces of the north (Clarendon) and 

south (Right of Way) facing facades.  
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3. Statutory Requirements 
3.1 Design Code  

The relevant loading code at the time of the 2007 seismic strengthening would have been 
NZS1170.5:2004 which is still the current code. 

The level of seismicity specified by the code is called the hazard factor and this varies depending on 
the location within New Zealand. Prior to the 22 February 2011 earthquake the hazard factor for 
Christchurch was 0.22. Subsequent to the 22 February 2011 earthquake the hazard factor for 
Christchurch and the surrounding areas was increased to 0.30. This amounts to a 36% increase.   

3.2 New Building Standard (NBS) 

This is the earthquake standard that would apply to a new building of similar type and use if the 
building was designed to meet the latest design Codes of Practice. If the strength of a building is less 
than this level, then its strength is expressed as a percentage of NBS. 

A modern building designed to NZS1170.5:2004 but prior to the change in hazard factor post February 
2011 would be expected to have a minimum percentage NBS of: 

100% x 0.22/0.30 = 73%NBS 

3.3 Earthquake Prone Building (EPB) 

A building can be considered to be earthquake prone if its strength is less than one third of the 
strength to which an equivalent new building would be designed, that is, less than 33%NBS. If the 
building strength exceeds 33%NBS but is less than 67%NBS the building is considered an earthquake 
risk. 

3.4 Christchurch City Council Earthquake Prone Building Policy 2010 

The CCC already had in place an Earthquake Prone Building Policy (EPB Policy) requiring all 
earthquake-prone buildings to be strengthened within a timeframe varying from 15 to 30 years. The 
level to which the buildings were required to be strengthened was 33%NBS. 

As a result of the 4 September 2010 Canterbury earthquake the CCC raised the level that a building 
was required to be strengthened to from 33% to 67% NBS but qualified this as a target level and noted 
that the actual strengthening level for each building will be determined in conjunction with the owners 
on a building-by-building basis. Factors that will be taken into account by the Council in determining 
the strengthening level include the cost of strengthening, the use to which the building is put, the level 
of danger posed to the public by the building  and the extent of damage and repair involved.  

Irrespective of strengthening level, the threshold level that triggers a requirement to strengthen is if the 
building strength is less than 33%NBS. 

As part of any building consent application for repair works, fire and disabled access provisions of the 
building code are also likely to be assessed. 
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4. Strength of the Building 
4.1 Strength of the Superstructure 

The strength of the major components of the building’s superstructure are outlined in the Aurecon 
report entitled Building Strength Assessment dated 27 October 2011. These are summarised below: 

 Transverse concrete shear walls constructed in 2007   100+%NBS 

 Longitudinal concrete shear walls constructed in 2007   49%NBS 

 Transverse concrete shear walls constructed circa 1920s   12%NBS 

 Longitudinal concrete shear walls constructed circa 1920s  8%NBS 

 Column strength based on deflections      24%NBS 

4.2 Strength of the Foundations 

The shear walls constructed in 2007 are the major lateral load resisting elements and these transfer 
the largest forces to the foundations. The shear walls were constructed on top of the existing 1920s 
pad foundations and these foundations were expected to be the most critical. The bearing capacity of 
the soil supporting these pad foundations was analysed and found to have an estimated strength of 
25%NBS. 

4.3 Building Facade 

The building facade has been damaged with extensive cracking in both the front façade and the brick 
infill panels in the return walls. The façade has sustained some movement and critical seals have 
failed. There are weather-tightness deficiencies in the façade system that will need correction. 
Furthermore, given the nature of the construction type and material, the façade will need to be 
strengthened as outlined later in this report. 

Prior to workers and members of the public being allowed within close proximity of the building, we 
recommend that a more detailed inspection of the façade is carried out to assess its safety in the 
event of future aftershocks. 

5. Repair of the Building 
These recommendations are provided for costing purposes only. A detailed strengthening design will 
be required if any repair works are to be implemented.  
 
The building has sustained significant structural damage as a result of the Canterbury earthquake 
sequence which will require repairing. 
 
5.1 Carbon Fibre Repair to Elevated Slabs 

Where excess cracking has occurred on the elevated slabs, yielding of the steel reinforcing bars may 
have occurred. In order to restore the original strength in the slab, the cracks need to be injected with 
an epoxy compound. The strength of the slab should be restored by placing 3x50mm strips on 300mm 
centres of Tyfo Fibrewrap fibre reinforced polymer (FRP) (see Tyfo Fibrewrap in Appendix C) applied 
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perpendicularly across the cracks on the top and bottom slab surfaces. See Appendix B for locations 
of slab cracking which needs FRP wrapping. 

 
5.2  Second Floor Beam-to-Lintel Joint 

The beam-to-lintel joint above the window on grid line 3 (see Appendix B for location) will need to be 
broken out and all damaged concrete removed and rebuilt. Additional reinforcing may need to be 
lapped in the joint area. 
 
5.3  Second Floor Column 

The column on the second floor on grid lines G and 2 (see Appendix B for location) will need to be 
completely demolished and rebuilt. Shoring/propping of the beam will need to be able to carry the full 
column load. Shoring/propping at the same floor location should be installed on all floors below the 
damaged area. The column will need to be designed for 100%NBS as it is a new (replacement) 
structural element. 
 
5.4  Removal of Brick Masonry Infill 

With the exception of the street facing façade, all brick infill in the building is required to be removed. 
New light gauge steel framing (or similar) should be installed. Thin pre-cast concrete or stone wall 
cladding panels can be attached to the exterior face of the building to provide appropriate architecture 
and weatherproofing. 
 
5.5  Removal of Link-way 

The elevated link-way between the main building and the annex is required to be removed. A new link-
way will need to be designed with adequate seismic movement gaps and the ability to cantilever from 
the main building and be able to move independently from the annex building.  
 
5.6  Re-levelling of Building 

The floor level survey report by Topografo dated 19 September 2011 shows that differential settlement 
has occurred throughout the ground floor slab, with a maximum difference in floor levels of 66mm with 
the lowest point occurring in the northwest corner.  

There are no guidance documents available for assessing the floor levels of commercial buildings. 
Aurecon considers however that 0.5% is a reasonable criterion to use for office buildings and for other 
commercial buildings, always recognising that the floors must be fit for purpose and different criteria 
might need to be applied in different circumstances.  We also consider that the maximum differential 
settlement should be limited to 50mm. These are the same limits that the DBH has recommended for 
timber framed residential buildings on concrete floors. 

The maximum differential settlement of the building is 66mm which exceeds the 50mm criterion. 
According to the Topografo report, the floor slope also exceeds 0.5% in many areas. We therefore 
conclude that re-levelling of the building is required. The floor level survey excluded the annex at the 
rear but we understand that this is also out of level. 
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Based on the geotechnical report, we expect that re-levelling of the building can be accomplished by 
compaction grouting under the foundations, although this would need to be confirmed by a specialist 
contractor. The compaction grouting would only need to extend as far as the relatively shallow gravel 
layer, the top of which is about 1.5m below ground level. The ground floor slab could be re-levelled 
with an engineered resin or compaction grouting. A specialist contractor would need to provide advice 
on this aspect of the work. The whole of the building footprint will need to have compaction grouting 
carried out in order to provide uniform strength under all of the foundations. A complete strip-out of the 
building’s unreinforced masonry in-fill will need to be carried out prior any re-levelling works.  
 
As an alternative to compaction grouting if the specialist contractor advises that this is not feasible, the 
building could be re-levelled by jacking off concrete pads formed at the top of the gravel layer. In this 
case the ground floor slab would be removed to enable access to the foundations and the slab 
reformed after re-levelling was completed. In section 6.5 we have recommended that the ground floor 
slab is removed and replaced in order to provide access to strengthen the foundations. 
 
5.7 Mitigation of Future Settlement 

The compaction grouting will significantly increase the soil bearing capacity under the foundations. 
However it will not prevent future differential settlement due to possible future liquefaction. This is 
because the liquefiable layers are below the gravel layer on which the building is founded, whereas 
the compaction grouting required for the building re-levelling will be above the gravel layer. 
 
Appendix B of the Building Code requires the differential settlement of the foundations to be restricted 
to 25mm within a distance of 6m for an SLS event (Serviceability Limit State event). The geotechnical 
report predicts future SLS events will have estimated differential settlements of 70mm with a likely 
error of +/-50%. This means that the future differential settlements of the foundations are likely to 
exceed the Appendix B criterion. Ground improvement to mitigate future liquefaction is therefore 
required.  
 
Ground improvement could take the form of compaction grouting or jet grouting from the underside of 
the gravel layer (average depth 8.3m) down to about 22m below ground level. A specialist contractor 
will need to provide advice on this aspect of the work taking into account the necessity to retain all 
grout within the site boundaries. 
 

6. Strengthening of the Building to 67%NBS 
 
These recommendations are provided for costing purposes only. A detailed strengthening design will 
be required if any strengthening works are to be implemented.  
 
The following work is required to strengthen the building to 67%NBS. 
 
6.1 New Shear Walls 

New 250mm thick concrete shear walls along grid lines 1 and 5 are required to strengthen the 
building’s lateral load resisting system. These shear walls span from grid line H to F along lines 1 and 
5 on floors ground to 2, and between lines H and G for floors 3 and 4 (see Appendix B for locations).  
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6.2 Shotcrete Wall to Inside Face of Street Façade  

A 100mm thick shotcrete (skin) wall along the inside face of the street facing façade is required to 
bring the building’s façade up to 67%NBS.  The shotcrete wall shall have HD16 at 400mm centers 
both ways. Epoxy grouted dowels shall be installed into the existing façade tying the façade to the 
shotcrete wall. Epoxy grouted dowels or similar product (Helifix, Hilti, etc.) shall be installed on a 
400x400mm grid spacing and have embedment depths of approximately 200mm into the façade with 
hooks into the shotcrete wall. The horizontal and vertical reinforcing bars of the shotcrete wall shall be 
dowelled into the existing shear walls and floor slabs, respectively.  
 
6.3 Shotcrete Walls to Safe Room 

A 100mm thick shotcrete (skin) wall is required to the inside face of the safe room walls. The shotcrete 
wall shall have HD16 at 400mm centers both ways. Epoxy grouted dowels shall be installed into the 
existing walls. Epoxy grouted dowels shall be installed on a 600x600mm grid spacing and have 
embedment depths of approximately 200mm into the existing wall with hooks into the new shotcrete 
wall. 
 
6.4 Carbon Fibre (FRP) Wrapping of Columns 

Selected columns (see Appendix B for locations) require wrapping at their top and bottom with Tyfo 
Fibrewrap fibre reinforced polymer (FRP) (see Tyfo Fibrewrap in Appendix C) for displacement-
ductility enhancement. The wrapping should extend from the horizontal face of the slab above and 
below to a distance of h/3 (h=height of column) away from the slabs. 
 
6.5 Foundations 

The existing footings under the shear walls are undersized for the current soil bearing capacity. The 
soil bearing capacity could be improved by the compaction grouting but the limited space between the 
foundations and the gravel layer is likely to make the success of this method problematic. We 
recommend that an allowance is made to enlarge the size of the required foundations. This will 
necessitate removal and replacement of the ground floor slab. 
 

7. Explanatory Statement 
This report is necessarily limited by the restricted ability to carry out inspections due to potential 
structural instabilities/safety considerations, and the time available to carry out such inspections.  The 
report does not address defects that are not reasonably discoverable on visual inspection, including 
defects in inaccessible places and latent defects. To carry out the structural review, existing building 
drawings were obtained from the Christchurch City Council records and building owner. We have 
assumed that the building has been constructed in accordance with the drawings. 
 
While this report may assist the client in assessing whether the building should be strengthened, that 
decision is the sole responsibility of the client. 
 
This review has been prepared by Aurecon at the request of its client and is exclusively for its client’s 
use. It is not possible to make a proper assessment of this review without a clear understanding of the 
terms of engagement under which it has been prepared, including the scope of the instructions and 
directions given to and the assumptions made by Aurecon. The report will not address issues which 
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would need to be considered for another party if that party’s particular circumstances, requirements 
and experience were known and, further, may make assumptions about matters of which a third party 
is not aware. No responsibility or liability to any third party is accepted for any loss or damage 
whatsoever arising out of the use of or reliance on this report by any third party.   
 
Without limiting any of the above, Aurecon’s liability, whether under the law of contract, tort, statute, 
equity or otherwise, is limited as set out in the terms of the engagement with the client. 
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Appendix A 
Assumptions and References 

Assumptions 
 
We have based our strength assessment and strengthening designs on the following: 

 Design loading to NZS 1170.5 2004; 

 Gravity load system to be adequate. This assessment is only of the seismic load resisting 
system.  

 Ultimate soil rupture capacity is 300kPa and ULS bearing capacity = 240kPa.  

 Building classified as importance level 2 for the assessment of its current strength as it is 
considered as a normal structure which does not fall into categories 1,3 or 4; 

 A hazard factor Z = 0.3 to represent the revised Christchurch hazard factor following the 22 
February 2011 earthquake; 

 A spectral shape factor, Ch(T), based on a site subsoil class D, a return period factor R = 1.0 
(equivalent to a 1/500 annual probability of exceedance) and a near fault factor, N(T,D) = 1.0. 

 A structural performance factor, Sp = 0.7 based on clause 4.4.2 and 4.4.3 in NZS1170.5..  

 A ductility factor, µ = 3 was assumed for the building because of the concrete shear walls in 
both directions on the lower floors and transverse direction on the upper floors and the concrete 
moment resisting frame/concentric braced frame dual system on the upper floors in the longitudinal 
direction. 

 The building period was estimated to be 0.6 seconds.  

 The capacity of the concrete shear walls was determined in accordance with NZS 3101:2006, 
Section 7. 

 Building weights assumed: 
Concrete Weight 

Live load for office use is 1.5kPa. 

24kN/m3 

 Reinforcing grades assumed: 
Original Reinforcing from 1922 
H Grade Reinforcing from 2007 

300MPa 
400MPa 
 

 Strength reduction factors as per NZSEE guidelines: 
Flexural Strength 
Shear Strength 

Φ=0.85 
Φ=1.00 
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NOTE: 

No material testing was carried out as part of this assessment. 

 

Reference Documents and Material 
 

• AS/NZS 1170.0,1,5 and commentaries; 

• NZS3101:2006 Concrete Structures Standard; 

• Guidance on detailed engineering evalation of earthquake affected non-residential buildings in 
Canterbury. Part 2, Evaluation proceedure. Draft prepared by the Engineering Advisory 
Group. Rev 5, 19 July 2011. 
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Appendix B 
Seismic Strengthening Sketches 
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Appendix C 
Structural Damage Photographs 
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Column G/2 on the second floor showoing 
complete shear failure  

 

Column G/2 on the second floor 
(other side of partition wall) 

 

Column G/2 on the second floor (from 
the exterior) 

 

Beam to Lintel joint at I/3 on the second floor 

 

Unreinforced brick pilaster on grid line 
2 between H and G 
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Shear cracking on the top east corner of 
the north face. 

 

The brick infill on the north face of the building (Clarendon) 

 

The front façade showing cracking that will need to be grout injected. 
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2.0 Introduction

2.01 Introduction

Tailorspace Investments is the owner of 152 Oxford Terrace, 79-83 Hereford 
Street and 88 Worcester Street. Tailorspace is owned by Ben Gough who 
is a long term intergenerational investor with significant investment in 
Christchurch, wider New Zealand and internationally.
 
The purpose of this document is to demonstrate the opportunity and 
challenges at 152 Oxford Terrace should this site and surrounding sites be 
allowed to be developed.
 
The opportunity is: A new, safe, earthquake resilient building developed at 
152 Oxford Terrace which will attract premium grade tenants and create a 
sense of vibrancy on Oxford Terrace. A new development would be created 
with consideration for the context of the site located between the Avon River 
Precinct, Convention Centre, The Square and Retail Precinct. Importantly the 
neighbouring property owners are showing a desire to collaboratively work 
together to form a new precinct which will become an asset to Christchurch.
 
The alternative is:  A site which is made safe for 15-20years by construction of 
protective container providing protection should the building fail in a moderate 
earthquake. It is anticipated that the time horizon for this option along with 88 
Worcester Street and 79-83 Hereford Street will be “land banked” for the next 
generation of Gough Family members.
 
This document visually demonstrates the opportunity and the alternative.
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4.0 The City - Identity
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5.0 Spatial Character + Activity Framework
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6.0 The Opportunity: Strategic Vision

3.1 Identity / Place Making / Visioning

• Opportunity for multiple owners / investors to work to achieve a   
 vision for a collaborative development located in a significant part of  
 the CBD Creation of a strong identity for the area
• Links with Retail / Hospitaility, Convention Centre, Town Square
• Becomes a destination of choice
• Commonality of public spaces to enhance the overall identity
• Fully activated edges for buildings

3.2 Potential Economic Value

• Improved traffic planning
• Combined service strategies
• Increased foot traffic
• Increased quality and variety of surrounding amenity for tenants
• New Buiness brought into the heart of the CBD
• Positive Impact to growth and connectivity with retail and Hospitatility  
 precincts

3.3 Urban Realm

• Ease of access for pedestrians and vehicles
• Permeability
• Connection from the City to the River
• Sheltered Routes
• Combined/better public spaces
• A vibrant urban waterfront public realm

3.4 Higher Quality Buildings

• Building envelopes orientated to work together to maximise sunlight  
 and views
• Maximised NLA
• Better connection to external spaces
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6.1 The Opportunity: Laneways
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01/ Sol Square, Christchurch
02/ Sol Square, Christchurch
03/ Melbourne Laneways
04/ Melbourne Laneways
05/ Carnaby Street, London
06/ Melbourne Laneways
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6.2 Benchmarks - Laneways



6.3 The Opportunity: Courtyard
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01/ Neals Yard, London
02/ Neals Yard, London
03/ Fat Eddies Bar, Sol Square, Christchurch
04/ Jazz Concert, Sol Square, Christchurch
05/ Poplar Lane, Christchurch
06/ Poplar Lane, Christchurch
 

01 02 03

04 05 06

6.4 Benchmarks - Courtyard



6.5 The Opportunity



7.0 The Alternative

8.01 Summary

Summary required



7.1 The Alternative: Impacts

KEY
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 Affected Commercial Development

 Safety Shield 
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                    Affected Connectivity with the Squre and Public Realm

                    Affected Connectivity with the Terraces and Retail Precinct

3.1 Identity / Place Making / Visioning

• Lost opportunity for multiple owners / investors to work to achieve a  
 vision for a collaborative development located in a significant part of  
 the CBD
• The Creation of a strong identity for the area impeded
• Links with Retail / Hospitality, Convention Centre, Town Square are  
 undeveloped 
• Development of the entire River Boulevard block restrained 
• Street edges for this block remain un-activated
• Lost opportunity to develop the block as a whole

3.2 Potential Economic Impact

• No new development undertaken in this area a s a result of required  
 safety measures
• No new business brought into this area
• Impact to growth and connectivity with retail precinct and the terraces
• Depleted foot traffic 

3.3 Urban Realm

• Development of Oxford Terrace impeded 
• Permeability to the square and surround areas restricted
• Connection from the City to the River 
• No development of combined/better public spaces
• A Less vibrant urban waterfront public realm

3.4 Higher Quality Buildings

• Impediment to develop building envelopes orientated to work   
 together to maximise sunlight and views
• Maximised NLA
• Better connection to external spaces
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Affected commercial 
devlopments 
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RETAIL

AVON 
RIVER 
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7.2 The Alternative

Perspective 1



7.3 The Alternative

Perspective 2



7.4 The Alternative

Perspective 3
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