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STATEMENT OF EVIDENCE OF BRETT GILMORE (ENGINEERING) 

INTRODUCTION 

1 My full name is Brett Andrew Gilmore.  

2 I am the Joint Managing Director and a Senior Structural Engineer 
with Structex Metro Limited (Structex). I have held this position 
since 2006. 

3 I received a Bachelor of Engineering (Civil) (Hons) in 1989.  I am a 
member of the Institute of Professional Engineers of New Zealand 
(IPENZ); and a Chartered Professional Engineer (Reg #139988).  I 
am also a Registered International Professional Engineer (IntPE). 

4 I have over 20 years’ experience in the structural engineering 
design industry, both in New Zealand and overseas.  I have 
significant expertise in assessing structural earthquake damage and 
developing scopes of repairs.  I was involved in building 
assessments following the Twin Towers disaster in New York, and 
have also been involved in assessments of structural earthquake 
damage over the past five years in Christchurch following the 
Canterbury earthquakes. 

5 I have been engaged by Greg and Mia Gaba (the Gabas) (submitter 
number 3639 / F-5060) to provide evidence on structural 
engineering issues in relation to the Chapter 9 Natural and Cultural 
Heritage proposal (Chapter 9) of the proposed Christchurch 
Replacement District Plan (pRDP).  

6 I have read the following briefs of evidence filed by the Christchurch 
City Council (the Council): 

6.1  Jackie Gillies; 

6.2 Andrew Marriott; and 

6.3 Fiona Wykes.   

7 I have considered Chapter 9 in light of the relief sought by the 
Gabas.  

8 I confirm that I have read the Expert Witness Code of Conduct set 
out in the Environment Court’s Practice Note 2014. I have complied 
with the Code of Conduct in preparing this evidence and I agree to 
comply with it while giving oral evidence before the Hearings Panel. 
Except where I state that I am relying on the evidence of another 
person, this written evidence is within my area of expertise. I have 
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not omitted to consider material facts known to me that might alter 
or detract from the opinions expressed in this evidence.  

SCOPE OF EVIDENCE  

9 I first became involved with the Gabas on 13 July 2015 when they 
engaged me to undertake a structural assessment of their property 
at 25 Helmores Lane (the Residence).  

10 I reviewed a number of reports and relevant documentation 
previously completed by others. Table 1 below sets out these 
documents.  

Table 1 

Assessment/Report Description Completed By Date

Architectural Drawings for Addition to 
House 

Trengrove & Blunt 
Architects Ltd 

14 Dec 07

Structural Drawings for Addition to 
House 

Structex Harvard Ltd 17 Apr 08

Floor Level Survey Topographo Surveyors 05 Nov 10

Earthquake Damage Initial Inspection 
Report 

Structex Studio Ltd 25 Feb 11

Floor Level Survey Topographo Surveyors 05 Apr 11

Floor Level Survey Letter Report Topographo Surveyors 11 Apr 11

Geotechnical Assessment Report  Golder Associates Mar 12

Structural Assessment Report  Gridline 21 Dec 12

Foundation Options Rebuild Report Golder Associates Feb 13

Repair Methodology Additional Advice Golder Associates 03 Mar 14

Reinstatement Methodology Letter Davis Ogilvie 11 Nov 13

Repair Methodology & Garage 
Foundations, Additional Advice 

Golder Associates 03 Mar 14

Survey Report – Floor Levels, Walls, 
Verticality & Recession Planes 

Harrison Grierson 26 Jun 14

Response to Request for Additional 
Geotechnical Advice 

Golder Associates 16 Jul 14

Report to The Court by Experts F & U Gaba 
Southern Response 
Gridline (W Weber) 
Davis Ogilvie (A Wood) 

15 Aug 14

Foundation Repair Strategy Golder Associates 19 Sep 14
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Review of Geotechnical Aspects of 
foundation Repair Design 

Soil & Rock Consultants 13 Oct 14

Damage & Repair Methodology Report Aurecon 16 Nov 14

 

11 I completed a Structural Assessment Report of the Residence on 8 
September 2015 (the Structex Report), annexed and marked “A”. 
The Structex Report is summarised in my evidence.  

12 My evidence will discuss the conclusions reached in the Structex 
Report as they relate to the Gabas submission. It will consider the 
difference in approaches between the Structex Report and the 
Aurecon Report1 and give reasons for preferring the methodology 
set out in the Structex Report.  

13 I will address the evidence of those people set out in paragraph 6 
above.  

BACKGROUND 

14 The Gabas own a house at the Residence (the Dwelling). The 
Dwelling is heritage listed as heritage item number 253 and the 
whole property is heritage setting number 231 in appendix 9.3.6.1.1 
to Chapter 9 of the PRDP. 

15 The Dwelling suffered significant damage in the Canterbury 
Earthquakes.  

THE REPORT  

16 Structex undertook a structural assessment of the Residence and 
prepared the Structex report.  

17 The Assessment involved a walkover survey of the Dwelling. It did 
not include a detailed investigation of structures hidden beneath 
wall, ceiling and floor finishes. The survey included a general review 
of the surveyed floor levels and wall verticalities, and inspection of 
cracks in the foundations, brick chimneys, and lightweight wall and 
floor finishes.  The extent of the cracks and gaps in the foundations 
to the East Wing were carefully measured and recorded. 

18 The Ministry of Business, Innovation & Employment (MBIE) 
Guidance Document on repairing and rebuilding houses affected by 
the Canterbury Earthquakes was used to assist with the 
Assessment.  

                                            
1 Both included in the evidence of Andrew Marriott as Attachment A.  
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19 I now summarise the Assessment and subsequent recommendations 
of the Structex Report.  

20 It is noted that the structural plan shape of the Dwelling is irregular 
and that the foundations are comprised of an undesirable mix of 
systems across the building footprint.  The Dwelling does not satisfy 
the standard criteria for which the MBIE Guidelines are intended.  It 
is important that the guidelines are considered carefully as part of a 
specific engineering design approach to the assessment. 

21 The general form of construction of the Dwelling includes the 
following: 

21.1 The Dwelling is two storeys and comprises three main wings. 
This includes: 

(a) The East Wing was originally constructed in 1916 and 
was formerly known as Ashbrook.  This is listed as a 
Group 4 Heritage Building and Setting in the Operative 
Plan.  The Dwelling is not registered with the Heritage 
New Zealand Pouhere Taonga (HNZ); 

(b) The North Wing was constructed in 2008; and 

(c) The West Wing was also constructed in 2008.  This 
comprises a single storey 4-bay garage with a part 
basement that extends beneath 50% of the footprint of 
this wing. 

21.2 The three main wings are connected together to form one 
building with an irregular “U” shaped plan; 

21.3 Mixed foundation systems across the footprint include: 

(a) East Wing: Type B2 foundations as classified in the 
MBIE Guidelines Section 2.1.  This includes perimeter 
concrete footings, and timber framed ground floor over 
shallow interior mass concrete piles.  The perimeter 
footing is comprised of unreinforced concrete; 

(b) North Wing: Type C1 foundations as classified in the 
MBIE Guidelines section 2.1.  This includes shallow 
reinforced concrete foundations and slab on grade;  

(c) West Wing: Similar Type C2 foundations, with part 
basement and suspended ground floor to 50% of 
footprint.  Ground floor level is 0.435m below the 
ground floor level of the adjacent North Wing. 
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21.4 Construction of the superstructure generally comprises of: 

(a) Timber framed roof, walls and first floors to the East 
Wing and the North Wing; 

(b) Heavy masonry block walls to West Wing and to the 
chimney of the North Wing; 

(c) Heavy slate tile roofs throughout; and 

(d) Two unreinforced brick chimneys to the East Wing. 

21.5 A geotechnical investigation and report has been completed 
by Golder Associates dated March 2012 with subsequent 
supplementary advice (the Golder Report).  The Golder 
Report notes the following: 

21.6 The Residence is classified as Technical Category 3 (TC3), in 
accordance with MBIE Guidelines. 

21.7 One borehole drilled to a depth of 16.0m below ground level, 
plus a desktop review of EQC information within 200m of the 
site. 

(a) The site soils appear to be liquefiable down to 12.0m 
depth.  Estimated liquefaction settlements are: 150mm 
for Serviceability Limit State (SLS) in upper 12.0m. 

(b) 200mm for Ultimate Limit Sate (ULS) in upper 12.0m. 

21.8 The MBIE Guidelines Table 3.1 indicates that the site is TC3 
when the estimated nominal settlements exceed 50mm for 
SLS and 100mm for ULS.  

Damage 
22 The Residence has suffered significant earthquake damage that 

includes, but is not limited to the following.  Widespread differential 
settlements of the foundations that includes: 

22.1 121mm across the building footprint;80mm across the East 
Wing (1916); 

22.2 24mm across the North Wing (2008); and 

22.3 87mm across the West Wing (2008). 

22.4 Slopes in the ground floors exceed the MBIE Guidelines 
suggested limits across more than 70% of the Building 
footprint; 



  6

 

 

100183791/775816.8 

22.5 Significant cracks in the perimeter concrete foundations to 
the East Wing (1916), including lateral displacement at the 
south-west corner. 

22.6 A large number of the walls throughout the Residence have 
racked and/or are leaning beyond acceptable tolerances for 
verticality.  Some of the walls to the East Wing (1916) and 
West Wing (2008) have gross leans. 

22.7 Brick chimneys to East Wing (1916) collapsed down to roof 
level.  The south chimney has suffered extensive cracking and 
displacement of the bricks over its full height. 

22.8 Widespread cracks and movement gaps in interior/exterior 
finishes throughout. 

23 The evidence of Andrew Marriott and [Fiona Wykes] understates this 
damage and fails to consider the full extent of the damage to the 
Residence.  

MBIE Guidelines 
24 Section 5.1 of the Report summarises key and relevant sections 

from the MBIE Guidelines that assist in the structural assessment of 
the Residence, and includes the following: 

24.1 ‘Given the potential variability of land performance in TC3, 
solutions provided are not ‘Acceptable Solutions’ that, if 
followed, are automatically deemed to comply with the 
Building Code (refer to section 1.3).  Each house repair or 
rebuild requires close consideration and investigation by 
Chartered Professional Engineers to ensure that the different 
constraints and limits included in the guidance are observed, 
and that an appropriate repair or rebuild option is chosen’. 

24.2 ‘Lightweight materials, particularly for roof and wall cladding, 
are preferred for all foundation types, particularly in any 
location where liquefaction is possible, as these reduce the 
inertia loading on foundations and can reduce settlement in 
future seismic events.  Heavier weight construction materials 
are however not precluded, and could still be used where 
supported by appropriate engineering advice and careful 
design of ground improvement or deep piles systems’. 

24.3 ‘Regular structural plan shapes are preferable to more 
complex plan shapes’.   

The residence at 25 Helmores Lane is one building that 
comprises of three main attached wings (West, North 
and East).  It is not regular because it has two major 
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projections.  Therefore the MBIE Guidelines need to be 
considered carefully as part of a specific engineering 
design approach to the assessment. 

24.4 ‘Mixed foundation systems within the same structure are not 
recommended in TC3 (e.g. Type 1 timber floor house and 
attached concrete slab garage)’. 

The Residence at 25 Helmores Lane has an undesirable mix of 
foundation systems that include: 

• East Wing (1916) – Type B2 (perimeter concrete footings 
with timber floor). 

• North Wing (2008) – Type C1 (concrete slab on grade). 

• West Wing (2008) – Similar Type C2 (part concrete slab 
on grade, and part suspended concrete slab with sub-
basement. 

24.5 For the assessment of the repairs and reconstruction of the 
standalone Garage/Shed: 

• Outbuildings may be assessed as IL1 (Importance Level 
1) if uninhabitable or not of significant value. 

• Section 11.3 of the MBIE Guidelines recommends that 
where the site is assessed as TC3, then the TC2 
provisions of the MBIE Guidelines should be applied to 
IL1 structures. 

25 Section 5.2 of the Report summarises other key considerations for 
the Assessment that include the following: 

25.1 Ground conditions and susceptibility to liquefaction induced 
differential settlements and lateral spread. 

25.2 Extent of cracks in concrete foundations. 

25.3 Age, form and condition of original construction. 

25.4 The acceptable limits for verticality and alignment for timber 
framed walls per NZS 3604 Timber Framed Buildings Table 
2.1 are less than the MBIE Guidelines. 

25.5 Perimeter concrete foundations that are unreinforced have 
little strength or ductility to resist differential vertical and 
lateral movements due to earthquake actions. 
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Scope of Structural Repairs  
26 The assessment of the scope of the structural repairs in the Structex 

Report includes the following: 

East Wing (1916) Foundations 
26.1 The west perimeter foundation between the front entry steps 

and the south-west corner is heavily cracked over a relatively 
short length and has a cumulative stretch of 18.0mm over a 
4.5m length. 

Structex recommends that this west side foundation be 
reconstructed. 

26.2 The south perimeter foundation has five cracks and a 
cumulative stretch of 13.0mm over a length of 10.3m. 

The west end of this foundation has moved southwards due to 
the stretch in the west foundation, and this has resulted in 
the gross lean observed in the wall above. 

Structex recommends that the entire south side foundation be 
reconstructed. 

26.3 The east perimeter foundation has nine cracks and a 
cumulative stretch of 7.3mm. 

The north end of this foundation has the largest cracks and 
has suffered the most settlement along this side of the 
Residence. 

Structex recommends that a minimum 4.3m section at the 
north end of the foundation be reconstructed. 

26.4 Structex recommends that the 1.0m section at the west end 
of the north foundation be reconstructed, due to a wide crack. 

26.5 The minimum length of the perimeter foundations to be 
reconstructed correlates to 46% of the perimeter of the East 
Wing (1916) when excluding the common section adjoining 
the North Wing (2008), or 35% of the perimeter if including 
the common section. 

This exceeds the suggested MBIE limit of 25%-30% (refer 
Section 5.1(h)(v) beyond which full foundation replacement is 
recommended. 

26.6 The widespread differential settlements across the footprint of 
the East Wing (1916) will require replacement of the interior 
piles to ensure adequate bearing is achieved to meet the 
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requirements of the NZ Building Code and NZS 3604 for the 
site soil conditions 

North Wing (2008) Foundations 
26.7 The concrete slab and foundations at the west end of this 

Wing needs to be re-levelled (raised).  This includes the 
Laundry and Pantry. 

The methodology for re-levelling needs to take into account 
the repairs to be undertaken to the foundations of the East 
Wing (1916) and West Wing (2008). 

West Wing (2008) 
26.8 All other assessments to date recommend that the West Wing 

(2008) superstructure and foundations be deconstructed and 
rebuilt and Structex agrees. 

Dwelling as a Whole 
26.9 It is very important that the foundations and superstructure 

framing systems are similar and consistent across the full 
building footprint to ensure suitable performance in 
accordance with the New Zealand Building Code and in 
accordance with good engineering practice and design. 

26.10 Structex’ assessment of the East Wing (1916) and West Wing 
(2008) includes a recommendation for new foundations to be 
constructed for both of these Wings.  This area of foundation 
rebuild corresponds to approximately 68% of the building 
footprint. 

26.11 It is Structex’ opinion and recommendation that one of the 
following options to reinstate the foundations should be 
undertaken, subject to a review of the costs. 

Repair options   
Option I 

27 It is noted that this option has been agreed as not being required 
following a meeting between Structex and Aurecon as part of the 
settlement process.  

28 Provide new foundations across the full building footprint.  This 
includes: 

28.1 Lift or move the East Wing (1916), assuming that the 
superstructure is assessed as being economic to repair.  
Otherwise fully deconstruct and rebuild. 
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28.2 Lift or move the North Wing (2008), assuming that the 
superstructure is assessed as being economic to repair.  
Otherwise fully deconstruct and rebuild. 

28.3 Fully deconstruct and rebuild the West Wing (2008). 

Option II   
29 It is noted that this option requires further detailed assessment and 

design, following a meeting between Structex and Aurecon as part 
of a settlement process. This revised methodology will refine the 
extent of retrofit to the North Wing foundations and review options 
to construct the new foundations beneath the East Wing to avoid 
having to separate, lift or move this section of the house.  

30 Provide new foundations to the East Wing (1916) and the West Wing 
(2008), and retro-fit the North Wing (2008) foundations to be 
consistent with the other two wings.  This includes: 

• Lift or move the East Wing (1916), assuming that the 
superstructure is assessed as being economic to repair.  
Otherwise fully deconstruct and rebuild. 

• Fully deconstruct and rebuild the West Wing (2008). 

31 The design of the new foundations across the building footprint, and 
the possible retrofitted foundations to the North Wing (2008), 
requires a coordinated approach between the Structural and 
Geotechnical Engineers. 

32 The repairs to the superstructure to the North and East Wings 
generally includes the following: 

32.1 Re-level ground floor framing in the East Wing back to within 
acceptable construction tolerances; 

32.2 Re-level first floor framing in the East wing back to within 
acceptable construction tolerances; 

32.3 Realign timber framed walls back to within acceptable 
construction tolerances (per NZS 3604). This may require 
replacement of some of the walls that are grossly misaligned; 

32.4 Remove existing brick chimneys down to ground level and 
reinstate as lightweight timber framed, subject to agreement 
by Owner.  Structex notes that a specific engineered 
foundation can be designed to accommodate the heavy 
weight of a reinstated brick chimney if required. 
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32.5 Remove all damaged lath and plaster linings and replace with 
equivalent GIB to meet NZS 3604 wall bracing requirements 
and the equivalent acoustic ratings of the lath and plaster. 

32.6 Repair damaged GIB wall and ceiling linings in accordance 
with the GIB Repair Guidelines. 

32.7 Re-fix superstructure of the East Wing to new foundations in 
accordance with NZS 3604. 

32.8 Realign all misaligned doors, windows, fixed joinery etc. 

32.9 Repair and paint all exterior pebble-dash plaster cladding to 
East Wing.  Further investigation required to confirm whether 
all of the plaster is to be removed and reinstated or not, to 
ensure the Heritage aesthetics are maintained. 

32.10 Repair slate roof cladding.  Further investigation required to 
confirm extent of damage and repairs. 

32.11 Repair all other non-structural elements.  A review of the full 
scope of repairs should be undertaken by a suitably 
experienced building professional(s). 

32.12 The concrete slab and foundations at the west end of the 
North Wing needs to be re-levelled.  This includes the Pantry 
and area between the Kitchen and Laundry.  The 
methodology for re-levelling needs to take into account the 
repairs to be undertaken to the foundations of the East Wing 
(1916) and West Wing (2008). 

33 The standalone Garage/Shed superstructure and foundations are to 
be reconstructed as agreed as part of the settlement process.  

AURECON 

34 Aurecon Limited (Aurecon) also undertook an assessment of the 
Dwelling and prepared a report. The conclusions of that report are 
summarised as below. 

Original House 
35 Differential settlement of perimeter foundation wall to internal piled 

foundations (refer level survey): 

35.1 Maximum variation across the dwelling (lower floor-same 
floor covering) = 80mm (>50mm MBIE criteria); 

35.2 Maximum slope recorded = 2.2% approx. (>.5% MBIE 
criteria) 
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35.3 Maximum variation across the dwelling (upper floor-same 
floor covering) =60mm (>50mm MBIE criteria); 

35.4 Maximum slope recorded = 2.0% approx. (>.5% MBIE 
criteria). 

36 Cracks to the concrete perimeter footing ranging from hairline to 
8mm in width. 

37 Separation of the timber flooring in hall and office areas. 

38 Minor damage to internal wall and ceiling linings was noted 
throughout the property. 

39 Minor racking of doors and walls noted in a few locations. 

40 Minor cracks noted in the lath and plaster in hall, office, kitchen 2, 
study, laundry, bedrooms and passage ways. 

41 Extensively cracked lath and plaster noted in areas in the office and 
upstairs bedroom (where masonry chimney collapsed). 

42 Chimneys have collapsed into the house causing impact damage to 
the roof construction, ceilings and flooring.  The remaining sections 
of chimney are extensively damaged. 

43 Minor damage to joinery, wooden framing to ‘arches’ in hallways 
and separation of wooden panelling. 

44 Cracks noted to external pebble plaster finish to lower floor, 
typically with some areas of pebble plaster finish being extensively 
damaged. 

45 Cracking in patio concrete slab (east side of house) and tiles of up 
to 2mm. 

46 The walls in the lower floor were recorded as being up to 20mm off 
vertical internally, and up to 37mm off vertical externally. 

47 The maximum verticality reading on the upper floor was 0.9%.  The 
reading was taken in an area which had a 2.0% floor slope, 
indicating that there may have been some global rotation of the 
structure at this point. 

New House 
48 Generally minor damage to internal wall and ceiling linings with 

extensive damage to some internal wall and ceiling linings in the 
kitchen and laundry adjacent to garage area. 
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49 The walls in the lower floor were recorded as being up to 8mm off 
vertical internally and up to 26mm off vertical externally. 

50 The floors in the upper floor were recorded as being up to 16mm off 
vertical externally (1.0%). 

51 Maximum variation across the dwelling (lower floor-same floor 
covering) = 24mm (<50mm MBIE criteria). 

52 Maximum slope recorded = 1.2% (>0.5% MBIE criteria).  Note: This 
was very localised and is considered to be as it was built during 
construction of the new house. 

53 Maximum variation across the dwelling (upper floor-same floor 
covering) = 23mm (<50mm MBIE criteria).  

54 Maximum slope recorded = 0.5% approximately (~0.5% MBIE 
criteria). 

Garage  
55 Differential settlement of concrete slab foundation (refer level 

survey). 

56 10mm separation between steps to new house and in eastern and 
western cladding join to new house. 

57 Minor cracks in the concrete floor slab in the range of hairline to 
0.5mm in width noted at a few locations. 

58 Cracking noted in western sub-wall and in lower floor slab. 

Old Garage/ Shed  
59 Differential settlement of concrete slab foundation and apparent 

40mm separation away from garage. 

Repair options 
59.1 Original House 

(a) Re-level house by sequentially jacking bearers and frame 
off perimeter foundation wall and internal piles using 
portable jacks.  (Note: the perimeter foundation wall is 
not to be lifted).  Packing is to be fitted between existing 
pile tops and bearers.  Cementitious grout packing shall 
be adopted for the perimeter foundation.  Install new 
connection between pile and timber bearer in accordance 
with NZS 3604.  (Re-levelling may also include notching 
and strengthening of existing bearers to achieve 
acceptable levels for the floor).  Due to the original 
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construction of the piles, some may need to be replaced 
to enable new fixings to NZS 3604 to be installed. 

(b) Repair of concrete perimeter foundation cracks <10mm 
by epoxy injection.  (Refer to Appendix A4.4 of MBIE 
Guidance). 

(c) As the re-levelling of the piles will require localised 
removal of flooring, any separation damage of flooring 
should be rectified at this point. 

(d) Verticality of walls may be remedied though re-levelling, 
but should be re-checked following re-levelling.  If walls 
are out of vertical, linings should be removed, framing 
jacked to square, connections and framing inspected for 
damage and repaired/replaced as required and then 
linings replaced. 

(e) Repair cracks in internal linings in accordance with 
specification (make sure that the plaster is connected to 
the laths).  Where plaster is significantly cracked or de-
bonded (primarily in the office area and upstairs 
bedroom), remove all lath and plaster, inspect 
connections and framing for damage and repair/replace 
as required and then re-line with plasterboard. 

(f) Demolish chimneys and rebuild locally with lightweight 
timber framed chimney surrounds and fit 20mm thick 
brick slips to match the existing bricks. 

(g) Repair any impact damage to roof construction. 

(h) Repair timber features (panelling, archways) to 
architectural specifications. 

(i) Locally remove extensively damaged areas of external 
plaster finish to lower floor (typically on the south-west 
and southern wall elevations), and replace to architect’s 
specification, elsewhere locally patch repair damaged 
areas to architect’s specification. 

(j) Patio (on east side) to have tiles removed and replaced, 
any cracks to concrete slabs to be repaired by epoxy. 

59.2 New House (North Wing) 

(a) Internal linings to be repaired/replaced to the 
requirements of the specification.  Note:  Given the small 
differential settlement recorded (24mm) and taking into 
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account allowable construction tolerances for slab on 
grade construction (±12mm, ref NZS 3109 Table 5.2) no 
re-levelling works are proposed to this area. 

Settlement discussions 
60 The Aurecon conclusions differ from those reached in the Structex 

Report. I met with Aurecon representatives on 3 December 2015 as 
part of a settlement process and it is Structex’ opinion that the 
following strategy is agreeable to all parties: 

60.1 Rebuild the attached West garage, including new foundations, 
and deep piles or ground improvement to 12m depth. 

(a) Repairs to the North section superstructure include 
repairs to misaligned walls and non-structural finishes 
generally as described in the Structex and Aurecon 
reports. 

60.2 In the North section, undertake minor re-levelling of the 
ground floor slab to those areas that exceed the MBIE 
Guidelines. 

60.3 In the original East section, allow to provide new foundations 
across the footprint of this section, including new perimeter 
concrete footings and new interior piles throughout. 
 
The aim would be to retain the East section in its current 
position and not separate it from the North section as part of 
the repairs.  This strategy would require more labour 
intensive and complex temporary underpinning of the 
superstructure to allow safe access to remove and reconstruct 
the foundations. 

60.4 The cost allowances to repair the superstructure of the East 
wing were similar for both the Structex and Aurecon scopes of 
repair.  Therefore, the differences were not discussed in 
detail.  Both scopes of repair allow removal of significant 
areas of the interior finishes throughout the East wing to 
allow the basic structural repairs to be undertaken. 

61 I consider the methodology set out in the Structex Report preferable 
because the repair strategy takes into account the full extent of 
damage caused to the foundations and misalignment of the 
superstructure walls. The reconstruction of the foundations also 
allows the chimneys to be reinstated as heavier brick construction 
that is similar to the original fabric of the chimneys, rather than 
reinstating in lightweight materials.   
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62 The Council evidence of Fiona Wykes, Andrew Marriott and Jackie 
Gillies prefers the methodology set out in the Aurecon Report. For 
the reasons set above, I disagree with this conclusion.  

CONCLUSION  

63 The Dwelling suffered significant damage as a result of the 
Canterbury earthquakes. It will require extensive repair works to 
reinstate the dwelling back to its pre-earthquake condition.  

64 Structex has recommended a repair strategy which is intrusive and 
will consequently damage the heritage fabric of the building.  

65 The Council’s evidence understates the damaged suffered at the 
Dwelling and prefers the less intrusive methodology set out in the 
Aurecon report.  

66 Following settlement meetings between Aurecon and Structex, a 
repair methodology which is acceptable to both parties was agreed 
upon. The Council’s evidence considers the Aurecon methodology 
more appropriate as it will preserve more of the heritage value of 
the Dwelling. However, the Aurecon report did not fully appreciate 
the extent of the foundation damage. Therefore, I do not consider 
the recommendations set out in that report appropriate and cannot 
agree with the evidence of Fiona Wykes and Andrew Marriott.  

67 The pRDP ought to facilitate the necessary repairs to the Dwelling 
and therefore, I consider the relief sought by the Gabas in their 
submission appropriate.  

Dated:  14 December 2015 

 

 

Brett Gilmore 
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www.structex.co.nz 

8 September 2015 

 

 

 

Mr Greg & Mrs Mia Gaba 

25 Helmores Lane 

Merivale 

Christchurch   8014 

 
By Email: greg@customaero.co.nz  
 
 
 

 

 

 

Dear Greg & Mia 

 

Re:  Structural Assessment of Residence at 25 Helmores Lane, Merivale, Christchurch 

 
1. Introduction 

As requested, Structex Metro Limited have completed a structural assessment of the 

Residence at 25 Helmores Lane, Merivale, Christchurch. 

 

The main aim of this structural review and assessment is to assess and comment on the 

general scope of repairs and/or reconstruction required to reinstate the Residence back in 

accordance with the provisions of the insurance policy. 

 

As part of this review, Structex Metro Limited completed structural inspections of the 

property on 14 July 2015 and 25 August 2015, and review the relevant documentation and 

reports as provided by Mr Greg & Mrs Mia Gaba. 

 

The structural assessment assumes the readers are familiar with the form of construction of 

the building and the earthquake damage that has occurred to the Residence. 

 

2. Limitations of Review 

Findings presented as part of this report are for the sole use of Mr Greg & Mrs Mia Gaba and 

their insurer.  The findings are not intended for use by other parties, and may not contain 

sufficient information for the purposes of other parties or other uses.  

The structural assessment by Structex Metro Ltd includes a walkover survey of the 

property, but does not include a detailed inspection/investigation of structure that is hidden 

behind or beneath wall, ceiling and floor finishes. 

mailto:greg@customaero.co.nz
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A search of the Christchurch City Council files has not been undertaken by Structex Metro 

Limited as part of this review. 

 

A number of reports and surveys have been completed by other consultants and copies of 

those have been provided to Structex Metro Limited to assist with this structural 

assessment. 

 

Our professional services are performed using a degree of care and skill normally exercised, 

under similar circumstances, by reputable consultants practicing in this field at this time. No 

other warranty, expressed or implied, is made as to the professional advice presented in 

this report. 

 

3. Executive Summary 

A summary of Structex Metro Ltd’s assessment of the house and subsequent 

recommendations are as follows: 

(a) The scope of the repairs needs to satisfy the provisions of the insurance policy.  We 

have been advised that the policy provides ‘the Insurer will pay to repair or rebuild 

your house to an ‘as new’ condition, up to the floor area stated in the Policy Schedule’.  

It also provides ‘if additional work is required, we will pay the reasonable costs for 

compliance with building legislation and rules’. 

 

(b) The Ministry of Business, Innovation & Employment (MBIE) Guidance Document for 

repairing and rebuilding houses affected by the Canterbury earthquakes has been 

used to assist with this assessment. 

 

  It is noted that this is a guidance document only, and that the suggested assessment 

criterion and strategies for repairs and/or reconstruction may not meet the provisions 

of the insurance policy. 

 

(c) It is noted that the structural plan shape of the building is irregular and that the 

foundations comprise of an undesirable mix of systems across the building footprint.  

The building does not satisfy the standard criteria for which the MBIE Guidelines are 

intended.  It is important that the guidelines are used/considered carefully as part of a 

specific engineering design approach to the assessment. 

 

(d) The general form of construction of the Residence includes the following: 

(i) Two storey Residence, comprising of three main wings. 
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(ii) East Wing (1916), originally constructed in 1916 and formerly known as 

Ashbrook.  This is listed as a Group 4 Heritage Building and Setting in the 

City Plan.  The Building is not registered with the Heritage New Zealand 

Pouhere Taonga. 

 

(iii) North Wing (2008), constructed in 2008. 

 
(iv) West Wing (2008), constructed in 2008.  This comprises a single storey 4-

bay garage with a part basement that extends beneath 50% of the 

footprint of this wing. 

 
(v) The three main wings are connected together to form one building with an 

irregular “U” shaped plan. 

 
(vi) Mixed foundation systems across footprint include: 

 East Wing (1916): Type B with unreinforced perimeter concrete 

footings, and timber framed ground floor over shallow interior mass 

concrete piles. 

 North Wing (2008): Type C shallow reinforced concrete foundations 

and slab on grade. 

 West Wing (2008): Similar Type C, with part basement and 

suspended ground floor to 50% of footprint.  Ground floor level is 

0.435m below the ground floor level of the adjacent North Wing 

(2008). 

 

(vii) Construction of superstructure generally comprises of: 

 Timber framed roof, walls and first floors to East Wing (1916) and 

North Wing (2008). 

 Heavy masonry block walls to West Wing (2008) and to chimney of 

North Wing (2008). 

 Heavy slate tile roofs throughout. 

 Two unreinforced brick chimneys to the East Wing (1916). 

 

(e) A geotechnical investigation and report has been completed by Golder Associates 

dated March 2012 with subsequent supplementary advice.  The report notes the 

following: 

(i) Site classified as Technical Category 3 (TC3), in accordance with MBIE 

Guidelines. 
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(ii) One borehole drilled to a depth of 16.0m below ground level, plus a 

desktop review of EQC information within 200m of the site. 

 

(iii) The site soils appear to be liquefiable down to 12.0m depth.  Estimated 

liquefaction settlements are: 

 150mm for SLS in upper 12.0m. 

 200mm for ULS in upper 12.0m. 

 

(f) The Residence has suffered significant earthquake damage that includes, but is not 

limited to the following: 

(i) Widespread differential settlements of the foundations that includes: 

 121mm across the building footprint. 

 80mm across the East Wing (1916). 

 24mm across the North Wing (2008). 

 87mm across the West Wing (2008). 

 

(ii) Slopes in the ground floors exceed the MBIE Guidelines suggested limits 

across more than 70% of the Building footprint. 

 

(iii) Significant cracks in the perimeter concrete foundations to the East Wing 

(1916), including lateral displacement at the south-west corner. 

 

(iv) A large number of the walls throughout the Residence have racked and/or 

are leaning beyond acceptable tolerances for verticality.  Some of the walls 

to the East Wing (1916) and West Wing (2008) have gross leans. 

 
(v) Brick chimneys to East Wing (1916) collapsed down to roof level.  The 

south chimney has suffered extensive cracking and displacement of the 

bricks over its full height. 

 
(vi) Widespread cracks and movement gaps in interior/exterior finishes 

throughout. 

 

(g) Section 5.1 summarises key and relevant sections from the MBIE Guidelines that 

assist in the structural assessment of the Residence, and includes the following: 

(i) ‘Given the potential variability of land performance in TC3, solutions 

provided are not ‘Acceptable Solutions’ that, if followed, are automatically 

deemed to comply with the Building Code (refer to section 1.3).  Each 

house repair or rebuild requires close consideration and investigation by 

Chartered Professional Engineers to ensure that the different constraints 
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and limits included in the guidance are observed, and that an appropriate 

repair or rebuild option is chosen’. 

(ii) ‘Lightweight materials, particularly for roof and wall cladding, are preferred 

for all foundation types, particularly in any location where liquefaction is 

possible, as these reduce the inertia loading on foundations and can reduce 

settlement in future seismic events.  Heavier weight construction materials 

are however not precluded, and could still be used where supported by 

appropriate engineering advice and careful design of ground improvement 

or deep piles systems’. 

 

(iii) ‘Regular structural plan shapes are preferable to more complex plan 

shapes’.   

 

The residence at 25 Helmores Lane is one building that comprises of three 

main attached wings (West, North and East).  It is not regular because it 

has two major projections.  Therefore the MBIE Guidelines need to be 

considered carefully as part of a specific engineering design approach to 

the assessment. 

 

(iv) ‘Mixed foundation systems within the same structure are not recommended 

in TC3 (eg. Type 1 timber floor house and attached concrete slab garage)’. 

 

The Residence at 25 Helmores Lane has an undesirable mix of foundation 

systems that include: 

 East Wing (1916) – Type B (perimeter concrete footings with timber 

floor). 

 North Wing (2008) – Type C (concrete slab on grade). 

 West Wing (2008) – Similar Type C (part concrete slab on grade, and 

part suspended concrete slab with sub-basement. 

 

(v) For the assessment of the repairs and reconstruction of the standalone 

Garage/Shed: 

 Outbuildings may be assessed as IL1 (Importance Level 1) if 

uninhabitable or not of significant value. 

 

 Section 11.3 of the MBIE Guidelines recommends that where the site 

is assessed as TC3, then the TC2 provisions of the MBIE Guidelines 

should be applied to IL1 structures. 
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(h) Section 5.2 summarises other key considerations for the structural assessment that 

include the following: 

(i) Ground conditions and susceptibility to liquefaction induced differential 

settlements and lateral spread. 

 

(ii) Extent of cracks in concrete foundations. 

 

(iii) Age, form and condition of original construction. 

 

(iv) The acceptable limits for verticality and alignment for timber framed walls 

per NZS 3604 Timber Framed Buildings Table 2.1 are less than the MBIE 

Guidelines. 

 

(v) Perimeter concrete foundations that are unreinforced have little strength or 

ductility to resist differential vertical and lateral movements due to 

earthquake actions. 

 

(i) Structex Metro Ltd’s assessment of the scope of the structural repairs includes the 

following 

East Wing (1916) 

(i) The west perimeter foundation between the front entry steps and the 

south-west corner is heavily cracked over a relatively short length and has 

a cumulative stretch of 18.0mm over a 4.5m length. 

 

Structex Metro Ltd recommends that this west side foundation be 

reconstructed. 

 

(ii) The south perimeter foundation has five cracks and a cumulative stretch of 

13.0mm over a length of 10.3m. 

 

The west end of this foundation has moved southwards due to the stretch 

in the west foundation, and this has resulted in the gross lean observed in 

the wall above. 

 

Structex Metro Ltd recommends that the entire south side foundation be 

reconstructed. 
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(iii) The east perimeter foundation has nine cracks and a cumulative stretch of 

7.3mm. 

 

The north end of this foundation has the largest cracks and has suffered 

the most settlement along this side of the Residence. 

 

Structex Metro Ltd recommends that a minimum 4.3m section at the north 

end of the foundation be reconstructed. 

 

(iv) Structex Metro Ltd recommends that the 1.0m section at the west end of 

the north foundation be reconstructed, due to a wide crack. 

 

(v) The minimum length of the perimeter foundations to be reconstructed 

correlates to 46% of the perimeter of the East Wing (1916) when excluding 

the common section adjoining the North Wing (2008), or 35% of the 

perimeter if including the common section. 

 

This exceeds the suggested MBIE limit of 25%-30% (refer Section 

5.1(h)(v) beyond which full foundation replacement is recommended. 

 

(vi) The widespread differential settlements across the footprint of the East 

Wing (1916) will require replacement of the interior piles to ensure 

adequate bearing is achieved to meet the requirements of the NZ Building 

Code and NZS 3604 for the site soil conditions 

 

North Wing (2008) 

(vii) The concrete slab and foundations at the west end of this Wing needs to be 

relevelled (raised).  This includes the Laundry and Pantry. 

 

The methodology for relevelling needs to take into account the repairs to 

be undertaken to the foundations of the East Wing (1916) and West Wing 

(2008). 

 

West Wing (2008) 

(viii) All other assessments to date recommend that the West Wing (2008) 

superstructure and foundations be deconstructed and rebuilt.  Structex 

Metro Ltd agrees. 
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 Residence Building as a Whole 

(ix) It is very important that the foundations and superstructure framing 

systems are similar and consistent across the full building footprint to 

ensure suitable performance in accordance with the New Zealand Building 

Code and in accordance with good engineering practice and design. 

 

(x) Structex Metro Ltd’s assessment of the East Wing (1916) and West Wing 

(2008) includes a recommendation for new foundations to be constructed 

for both of these Wings.  This area of foundation rebuild corresponds to 

approximately 68% of the building footprint. 

 

(xi) It is Structex Metro Ltd’s opinion and recommendation that one of the 

following options to reinstate the foundations should be undertaken, 

subject to a review of the costs. 

 

   Option I 

   Provide new foundations across the full building footprint.  This includes: 

 Lift or move the East Wing (1916), assuming that the superstructure 

is assessed as being economic to repair.  Otherwise fully deconstruct 

and rebuild. 

 

 Lift or move the North Wing (2008), assuming that the superstructure 

is assessed as being economic to repair.  Otherwise fully deconstruct 

and rebuild. 

 

 Fully deconstruct and rebuild the West Wing (2008). 

 

Option II 

   Provide new foundations to the East Wing (1916) and the West Wing 

(2008), and retro-fit the North Wing (2008) foundations to be consistent 

with the other two wings.  This includes: 

 

 Lift or move the East Wing (1916), assuming that the superstructure 

is assessed as being economic to repair.  Otherwise fully deconstruct 

and rebuild. 

 

 Fully deconstruct and rebuild the West Wing (2008). 
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(j) The design of the new foundations across the building footprint, and the possible 

retrofitted foundations to the North Wing (2008), requires a coordinated approach 

between the Structural and Geotechnical Engineers. 

 

Before a suitable option(s) for the new foundations can be agreed, it is Structex Metro 

Ltd’s opinion that further discussion of the following items is required between the 

Structural and Geotechnical Engineers. 

 

(i) For the large footprint area of the Residence and the variability of the 

performance of the foundations to each of the wings, Structex Metro Ltd 

suggests that further geotechnical investigations may be required. 

 

(ii) It would be very useful to understand why the foundations of the West 

Wing (2008) have performed more poorly than the North Wing (2008). 

 

(iii) On the basis of Structex Metro Ltd’s recommendations to provide new 

foundations across the building footprint, the Geotechnical Engineer to 

confirm suitable options for new foundations on this site.  This should 

include discussions with the Structural Engineer with regards to the extent 

of rigid enhanced type foundations and possible methodologies to retrofit 

the North Wing (2008) foundations. 

 

(k) The standalone Garage/Shed superstructure and foundations may be repairable, but 

this is subject to a review of the cost feasibility for a suitable repair strategy to 

compare with reconstructing this building as new. 

 

Structex Metro Ltd recommends that a specialist contractor that is experienced in the 

relevelling, horizontal jacking and realignment of similar structures reviews and 

advises on possible methodologies for the repair of this building.  This will likely 

require input from both the Structural and Geotechnical Engineers. 
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4. General Background Information 

4.1 Surveys, Reports & Documentation 

 To assist Structex Metro Limited with the structural assessment, copies of the 

following reports and surveys have been provided by Mr Greg and Mrs Mia Gaba. 

 Assessment/Report Description Completed By Date 

1 Architectural Drawings for Addition to 

House 

Trengrove & Blunt 

Architects Ltd 
14 Dec 07 

2 Structural Drawings for Addition to 

House 

Structex Harvard Ltd 
17 Apr 08 

3 Floor Level Survey Topographo Surveyors 05 Nov 10 

4 Earthquake Damage Initial Inspection 

Report 

Structex Studio Ltd 
25 Feb 11 

5 Floor Level Survey Topographo Surveyors 05 Apr 11 

6 Floor Level Survey Letter Report Topographo Surveyors 11 Apr 11 

7 Geotechnical Assessment Report  Golder Associates Mar 12 

8 Structural Assessment Report  Gridline 21 Dec 12 

9 Foundation Options Rebuild Report Golder Associates Feb 13 

10 Repair Methodology Additional Advice Golder Associates 03 Mar 14 

11 Reinstatement Methodology Letter Davis Ogilvie 11 Nov 13 

12 Repair Methodology & Garage 

Foundations, Additional Advice 

Golder Associates 
03 Mar 14 

13 Survey Report – Floor Levels, Walls, 
Verticality & Recession Planes 

Harrison Grierson 
26 Jun 14 

14 Response to Request for Additional 

Geotechnical Advice 

Golder Associates 
16 Jul 14 

15 Report to The Court by Experts F & U Gaba 

Southern Response 

Gridline (W Weber) 
Davis Ogilvie (A Wood) 

15 Aug 14 

16 Foundation Repair Strategy Golder Associates 19 Sep 14 

17 Review of Geotechnical Aspects of 

foundation Repair Design 

Soil & Rock Consultants 
13 Oct 14 

18 Damage & Repair Methodology Report Aurecon 16 Nov 14 
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4.2 Insurance Policy Provisions 

The scope of the repairs needs to satisfy the provisions of the insurance policy.  We 

have been advised that the policy provides ‘the Insurer will pay to repair or rebuild 

your house to an ‘as new’ condition, up to the floor area stated in the Policy Schedule’.  

It also provides ‘if additional work is required, we will pay the reasonable costs for 

compliance with building legislation and rules’. 

 

4.3 Use of MBIE Guidelines 

The Ministry of Business, Innovation & Employment (MBIE) Guidance Document for 

repairing and rebuilding houses affected by the Canterbury earthquakes has been 

used to assist with this assessment. 

 

It is noted that this is a guidance document only, and that the suggested assessment 

criterion and strategies for repairs and/or reconstruction may not meet the provisions 

of the insurance policy. 

 

Refer to Section 5.1 for key and relevant sections from the MBIE Guidelines that assist 

in the structural assessment of this property. 

 

It is noted that the structural plan shape of the building is irregular and that the 

foundations comprise of an undesirable mix of systems across the building footprint.  

The building does not satisfy the standard criteria for which the MBIE Guidelines are 

intended.  It is important that the guidelines are used/considered carefully as part of a 

specific engineering design approach to the assessment. 

 

4.4 General Form of Construction  

 The general form of construction of the Residence is as generally described in previous 

reports and summarised as follows: 

(a) Two storey Residence comprising of three main wings as follows: 

(iv) East Wing (1916), originally constructed in 1916 and formerly known as 

Ashbrook.  This is listed as a Group 4 Heritage Building and Setting in the 

City Plan.  The Building is not registered with the Heritage New Zealand 

Pouhere Taonga. 

 

(v) North Wing (2008), constructed in 2008. 

 
(vi) West Wing (2008), constructed in 2008.  This comprises a single storey 4-

bay garage with a part basement that extends beneath 50% of the 

footprint of this wing. 
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(b) The three main wings are connected together to form one building with an 

irregular “U” shaped plan. 

 

The North Wing (2008) was designed to have matching ground and first floor 

levels to the East Wing (1916). 

 

The West Wing (2008) ground floor was designed to be approximately 0.435m 

lower than the North Wing (2008).  The floor of the part basement along the 

west side is 1.6m below the ground floor of this wing. 

 

(c) The construction of the East Wing (1916) includes: 

(i) Perimeter shallow concrete foundations with timber framed ground floor 

over shallow interior mass concrete piles.  Some of the piles have been 

replaced with treated timber.  The foundations are classified as Type B per 

the MBIE Guidelines. 

 

(ii) The Aurecon Report refers to a Rover Inspection June 2014, and comments 

on the subfloor and foundations as follows: 

 The Rover report indicates that the perimeter foundation to the 

original house consists of river gravels held together with a weak 

cementitious concrete.  The internal piles to the original house are 

predominantly mass concrete, and have been replaced in some 

locations with treated timber piles.  There are a substantial number 

of underfloor obstructions such as cabling, services and possibly 

discarded ducting; that has prevented the Rover from inspecting the 

entire underfloor area. 

 

 Of the areas of substructure that were visible, we note that: 

 The joists and bearers were mostly obscured by aluminium foil 

insulation stapled to the bears and joists. 

 Some concrete piles are no longer supporting bearers, although 

these are adjacent to the newer timber piles, indicating that 

they may have been displaced deliberately. 

 Ties were visible on timber piles, but were absent on concrete 

piles; and 

 The concrete piles and perimeter foundation appear “boney”, 

although with no signs of distress apart from the cracking noted 

in the perimeter foundation. 
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(iii) Two heavy unreinforced brick chimneys.  These collapsed and/or were 

removed down to roof level due to the earthquakes. 

 

(iv) Timber framed walls, first floor, and roof. 

 

(v) Interior finishes comprise of lath and plaster and timber panelling. 

 

(vi) Exterior wall cladding comprises pebble dash plaster at the lower level and 

timber shingles at the upper level. 

 

(vii) Heavy slate tile roof cladding. 

 

(d) The construction of the North Wing (2008) includes: 

(i) Concrete slab on grade, reinforced with non-ductile welded mesh, over 

compacted hardfill, with internal slab thickenings beneath load bearing 

posts and portal frames, and shallow reinforced perimeter concrete 

footings with masonry block foundation walls where required to suit the 

changes in site levels. 

 

The slab edge thickening along the east side is tied into the foundation of 

the East Wing (1916) with epoxied H12 @ 600 reinforcing bars. 

 

The foundations are classified as Type C per the MBIE Guidelines. 

 

(ii) Timber and steel framed first floor and roof. 

 

(iii) Chimney constructed of 140mm thick reinforced masonry block up to roof 

level, with steel/timber framing above. 

 

(iv) Timber framed walls to lower and upper levels. 

 

(v) Interior finishes comprise of painted GIB throughout. 

 

(vi) Exterior wall cladding comprises of Rockcote plaster to lower level and 

cedar timber shingles at the upper level. 

 

(vii) Heavy slate tile roof cladding. 
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(viii) Lift near front entry, with hydraulic ram that extends to 3.3m below ground 

floor level. 

 

(e) The construction of the West Wing (2008) includes: 

(i) Concrete slab on grade, reinforced with 665 non-ductile welded mesh, that 

extends over 50% of the West Wing (east side), together with shallow 

reinforced concrete perimeter foundations. 

 

The west side of the ground floor comprises of a suspended concrete floor 

(75mm topping reinforced with H12 @ 400mm each way over 75mm 

precast Unispan). 

The foundations may be classified as being similar to Type C per the MBIE 

Guidelines. 

 

(ii) The basement along the west side comprises of 190mm thick reinforced 

masonry block walls and shallow reinforced foundations and slab on grade. 

 

(iii) The north, south and west walls above ground floor comprise of 190mm 

thick reinforced masonry block (cantilevered). 

 

(iv) Timber and steel framed roof, with 310UB portal frame extending east-

west near the middle of the wing. 

 

(v) Exterior faces of the masonry block walls are plastered. 

 

(vi) Heavy slate tile roof cladding. 

 

4.5 Geotechnical Report & Site Soil Conditions 

  A geotechnical investigation and report has been completed by Golder Associates 

dated March 2012 with subsequent supplementary advice as summarised in Section 

3.1 

 

A brief summary of the key items from the geotechnical report that affect the 

structural assessment of the house and its foundations are as follows: 

 

(a) Site classified as Technical Category 3 (TC3), in accordance with MBIE Guidelines 

(previously Department of Building & Housing). 
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(b) One borehole drilled to a depth of 16.0m below ground level, plus a desktop 

review of EQC information that includes three Cone Penetrometer Tests (CPT) 

and one borehole within approximately 200m of the site. 

 

(c) Ground conditions generally comprise of: 

 

1. 0.0-0.8m medium dense fill, over 

2. 0.8m-1.5m loose silty sand, over 

3. 1.5m-5.6m medium dense gravelly sand/sandy gravel, over 

4. 5.6m-12.0m loose to medium dense sand/silts 

5. 12.0m-16.0m+ dense sand 

 

(d) Water table measured at 1.8m below ground level, but has been assumed to rise 

to 1.5m below ground level for estimating liquefaction settlement. 

 

(e) The site soils appear to be liquefiable down to 12.0m depth.  Estimated 

liquefaction settlements are: 

(i) 150mm for SLS in upper 12.0m 

 

(ii) 200mm for ULS in upper 12.0m 

 

This confirms the TC3 site classification per the MBIE Guidelines. 
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5. Earthquake Damage 

The main structural earthquake damage caused to the Residence superstructure and 

foundations is as generally described in previous reports.  This includes, but is not limited to 

the following: 

 

5.1 East Wing (1916) 

(a) Widespread differential settlement of perimeter concrete foundations and 

internal piled foundations (refer level survey).  This includes: 

(i) Maximum variation across the East Wing (1916) (lower floor – same floor 

covering) = 80mm (>50mm MBIE criteria). 

 

Maximum slope recorded = 2.2% approximately (>0.5% MBIE criteria). 

 

(ii) Maximum variation across the East Wing (1916) (upper floor – same floor 

covering) = 60mm (>50mm MBIE criteria). 

 

Maximum slope recorded = 2.0% approximately (>0.5% MBIE criteria). 

 

(b) Cracks to the concrete perimeter footing ranging from hairline to 8mm in width.  

Refer to Attachment 1 – East Wing (1916) Cracks (mm wide) in Perimeter 

Foundations. 

 

(c) A large number of the internal and external walls are leaning due to the 

differential settlements and/or lateral racking and exceed acceptable limits of 

verticality (MBIE 11.8mm/2.8m stud height and NZS 2604 5.8mm/2.8m stud 

height). 

 

In particular, the bottom of the south exterior wall appears to have moved 

southwards, as evidenced by the cumulative cracks along the adjacent west side 

perimeter footing, and resulting in a gross lean in the wall of 8mm-25mm/2.8m 

stud height along the lower storey of this south wall. 

 

The southern half and east exterior walls to the lower storey have typical leans 

of 6mm-15mm/2.8m stud height. 

 

It is noted that a verticality assessment of the upper level wall does not appear 

to have been undertaken, except for some checks of the corners on the outside 

of the building.  This may need to be undertaken at some stage before finalising 

a detailed scope of repairs. 
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(i) The walls in the lower floor were recorded as being up to 20mm off vertical 

internally, and up to 37mm off vertical externally.  The external readings 

may have been influenced by the presence of the pebble plaster coat. 

 

(ii) The maximum verticality reading on the upper floor was 0.9%.  The 

readings were taken on the external shingles which may have introduced 

some variability in the readings.  The 0.9% reading was taken in an area 

which had a 2.0% floor slope, indicating that there may have been some 

global rotation of the structure at this point which would be rectified by 

relevelling. 

 

(d) Separation of the timber flooring in hall and office areas. 

 

(e) Minor damage to internal wall and ceiling linings was noted throughout the 

property. 

 

(f) Minor racking of doors and walls noted in a few locations. 

 

(g) Minor cracks noted to the lath and plaster in hall, office, kitchen 2, study, 

laundry, bedrooms and passage ways. 

 

(h) Extensively cracked lath and plaster noted in areas in the office and upstairs 

bedroom (where masonry chimney collapsed). 

 

(i) Brick chimneys have collapsed into the house causing impact damage to the roof 

construction, ceilings and flooring.  The remaining sections of chimney are 

extensively damaged. 

 

(j) Minor damage to joinery, wooden framing to ‘arches’ in hallways and separation 

of timber panelling. 

 

(k) Cracks to external pebble-dash plaster finishes to lower floor typically with some 

areas of pebble-dash plaster finish being extensively damaged. 

 

(l) Cracking in patio concrete slab (east side of house) and tiles of up to 2mm. 
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5.2 North Wing (2008) 

(a) Generally minor damage to internal wall and ceiling linings with extensive 

damage to some internal wall and ceiling linings in the kitchen and laundry 

adjacent to the garage area. 

 

(b) Differential settlement of the ground floor slab.  This includes: 

(i) Maximum variation across the North Wing (2008) (lower floor – same floor 

covering) = 24mm (<50mm MBIE criteria). 

 

Maximum slope recorded = 1.2% approximately (>0.5% MBIE criteria). 

 

(ii) Maximum variation across the North Wing (2008) (upper floor – same floor 

covering) = 23mm (<50mm MBIE criteria). 

 

Maximum slope recorded = 0.5% approximately (~0.5% MBIE criteria). 

 

(c) Some vertical misalignments of the walls, noted as follows: 

(i) The walls in the lower floor were recorded as being up to 8mm off vertical 

internally and up to 26mm off vertical externally. 

 

(ii) The walls in the upper floor were recorded as being up to 16mm off vertical 

externally (1.0%). 

 

5.3 West Wing (2008) 

(a) Differential settlement of concrete slab foundation (refer level survey).  This 

includes: 

(i) Maximum variation across the garage (lower floor – same floor covering) = 

87mm (>50mm MBIE criteria). 

 

Maximum slope recorded = 2.3% approximately (>0.5% MBIE criteria). 

 

(b) Cross vertical misalignments of the walls include the walls in the garage were 

recorded as being up to 31mm off vertical internally, and up to 36mm off vertical 

externally towards the east, which are comparable to the floor slopes. 

 

(c) 10mm separation between steps to new house and in eastern and western 

cladding join to new house. 
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(d) Minor cracks in the concrete floor slab in the range of hairline to 0.5mm in width 

noted at a few locations. 

 

(e) Cracking noted in western sub-wall and in lower floor slab. 

 

5.4 Stand Alone Garage/Shed 

(a) Differential settlement of concrete slab foundation (refer level survey).  This 

includes: 

(i) Maximum variation across the old garage/shed (same floor covering) = 

68mm (>50mm MBIE criteria). 

 

Maximum slope recorded = 1.0% approximately (>0.5% MBIE criteria). 

 

(b) Cross vertical misalignments of the walls include the walls in the old garage/shed 

were recorded as being up to 15mm off vertical internally, and up to 23mm off 

vertical externally. 

 

5.5 Differential Settlements Across Building Footprint 

  The global differential settlement across the building footprint (East, North And West 

Wings) is estimated to be 121mm, based on the Harrison Grierson survey. 

 

This includes: 

(a) East Wing (1916) 

 34mm from high point in Dining Room to common doors to North Wing 

(2008). 

 

(b) North Wing (2008) 

 19mm from common doors to East Wing (1916) to door to West Wing 

(2008). 

 

(c) West Wing (2008) 

 68mm from door to North Wing (2008) to low point at south-east corner of 

this Wing. 
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6. Assessment of Structural Repairs/Reconstruction 

The assessment of whether it is feasible and/or economic to repair the Residence needs to 

consider the extent of the possible repair strategies for the main portions of the earthquake 

damage. 

 

The extent of repairs also needs to take into account the provisions of the insurance policy 

and site soil conditions as discussed in sections 3.2 and 3.5. 

 

 The following discusses the scope of the main structural repairs and/or reconstruction that 

would be required to repair the earthquake damage as summarised in section 4. 

 

6.1 Key & Relevant Sections from the MBIE Guidelines 

 For this property, some of the key and relevant sections from the MBIE Guidance 

document that assist in the structural assessment of this Residence building include 

the following: 

 

(a) Part C focusses on foundation repairs and reconstruction for houses in 

Foundation Technical Category 3 (TC3) areas within the Green Zone of the 

earthquake-affected parts of the Canterbury region. 

 

(b) Figure 14.1 Overview of Process for Repairing Foundations on TC3 Sites for 

Foundation Types A and B, and Figure 14.2 for Foundation Type C, provides a 

useful starting point for the assessment. 

 

(c) Figures 14.1 and 14.2 refer to Table 2.3 in Part A for the Indicator Criteria for 

floor/foundation relevel or rebuild. 

 

(d) Section 11.2 Underlying Principles, Item 8 states “given the potential variability 

of land performance in TC3, solutions provided are not ‘Acceptable Solutions’ 

that, if followed, are automatically deemed to comply with the Building Code 

(refer to section 1.3).  Each house repair or rebuild requires close consideration 

and investigation by Chartered Professional Engineers to ensure that the 

different constraints and limits included in the guidance are observed, and that 

an appropriate repair or rebuild option is chosen, “for the ‘reasonable grounds’ 

provision to be met”. 

 

(e) Section 11.2 Underlying Principles Item 1, states “Lightweight materials, 

particularly for roof and wall cladding, are preferred for all foundation types, 

particularly in any location where liquefaction is possible, as these reduce the 
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inertia loading on foundations and can reduce settlement in future seismic 

events.  Heavier weight construction materials are however not precluded, and 

could still be used where supported by appropriate engineering advice and 

careful design of ground improvement or deep piles systems.” 

 

(f) Section 11.2 Design Principles Item 4 states, “Regular structural plan shapes are 

preferable to more complex plan shapes.  A regular house plan is defined as 

meeting three basic criteria: 

 A base plan shape that is essentially rectangular.  In the absence of 

specific design the guidance is applicable to those footprints with an 

aspect ratio no greater than 2:1. 

 One major projection (ie. greater than 2m out of the base shape) is 

permitted.  (This might result in an ‘L’, ‘T’, or ‘V’ shape base plan).  The 

ratio of the projected dimension divided by the length of the side in 

common with the base shape must be no greater than 1 (in the absence 

of specific engineering design). 

 Any number of minor projections (ie. 2m or less) are permitted off the 

base shape, or off the major projection.  Again, the ratio of the 

projected dimension divided by the length of the side in common must 

be no greater than 1”. 

 

The residence at 25 Helmores Lane is one building that comprises of three main 

attached wings (West, North and East).  It is not regular because it has two 

major projections.  Therefore the MBIE Guidelines need to be considered 

carefully as part of a specific engineering design approach to the assessment. 

 

(g) Section 11.3 Design Principles Item 7, states “Mixed foundation systems within 

the same structure are not recommended in TC3 (eg. Type 1 timber floor house 

and attached concrete slab garage)”. 

 

The Residence at 25 Helmores Lane has an undesirable mix of foundation 

systems that include: 

 East Wing (1916) – Type B (perimeter concrete footings with timber floor). 

 

 North Wing (2008) – Type C (concrete slab on grade). 

 

 West Wing (2008) – Similar Type C (part concrete slab on grade, and part 

suspended concrete slab with sub-basement. 
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(h) The MBIE guidelines suggest that repairs comprising of relevelling and/or 

reconstruction of floors, foundations, and walls may be required when the 

following criteria are exceeded: 

 

Type B House and Floor System (timber framed floor with perimeter concrete 

foundations). 

 

(i) The slope of the timber framed floor between any two points >2m apart is 

≥0.5% (1 in 200). 

 

(ii) The variation in level over the floor plan is ≥50mm requires relevelling, and 

≥100mm requires rebuilding. 

 

(iii) Lateral stretch of the floor or foundations greater than 20mm requires 

rebuilding. 

 

(iv) Timber framed walls out of plumb in either direction by more than 10mm 

per 2.4m storey height require realignment or reconstruction. 

 

(v) For TC3 sites the threshold of damage below which full foundation 

replacement is not required is for Type B – less than approximately 25% - 

30% of the foundation beam needing replacement and/or the majority of 

the piles not needing replacement.  (Refer MBIE section 14.2.2 and Figure 

4.2a). 

 

Type C House and Floor System (concrete slab on grade). 

 

(vi) The slope of the concrete floor between any two points >2m apart is 

≥0.5% (1 in 200). 

 

(vii) The variation in floor level over the floor plan is ≥50mm requires 

relevelling and ≥150mm requires rebuilding. 

 

(viii) Timber framed walls out of plumb in either direction by more than 10mm 

per 2.4m storey height require realignment or reconstruction. 
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(i) For the assessment of the repairs and reconstruction of the standalone 

Garage/Shed: 

(i) Outbuildings may be assessed as IL1 (Importance Level 1) if uninhabitable 

or not of significant value. 

 

(ii) Section 11.3 of the MBIE Guidelines recommends that where the site is 

assessed as TC3, then the TC2 provisions of the MBIE Guidelines should be 

applied to IL1 structures. 

 

(iii) The MBIE TC2 provisions recommend the relevelling/rebuilding of 

reinforced concrete slab on grade type foundations when the global 

differential exceeds 50mm/150mm respectively. 

 

6.2 Key Considerations for Assessment 

 Further to the key and relevant sections noted in Section 5.1 above, other key 

considerations for the structural assessment of the property include: 

 

(a) Ground conditions and susceptibility to liquefaction induced differential 

settlements and lateral spread. 

 

(b) Extent of damage to superstructure walls, floors, chimneys, roof etc. 

 

(c) Extent of cracks in concrete foundations. 

 

(d) Age, form and condition of original construction. 

 

(e) The acceptable limits for verticality and alignment for timber framed walls per 

NZS 3604 Timber Framed Buildings Table 2.1 are less than the MBIE Guidelines.  

NZS 3604 limits include: 

 

(i) Deviation from position on plan - 15mm. 

 

(ii) Deviation from vertical – 15mm per 2 storey height (5mm per 2.4m). 

 

(iii) Deviation from line in plan in any length up to 10mm – 5mm. 

 

(f) The perimeter concrete foundations are most likely unreinforced and therefore 

have little strength or ductility to resist differential vertical and lateral 

movements due to earthquake actions. 
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As noted in Section 3.4 (c)(ii), The Rover report indicated that these foundations 

comprise of river gravels held together with weak cementitious concrete. 

 

Appendix A4 of the MBIE Guidelines suggests methods for repairing cracks in 

foundations, but there does not appear to be any discussion or consideration of 

repairs to old unreinforced foundations. 

It is Structex Metro Ltd’s opinion that the epoxy injection of cracks in ‘old’ 

unreinforced foundations does not meet the requirements of the Policy 

provisions.  A new foundation would be reinforced at least in accordance with 

NZS 3604, so the repairs need to reinstate to this level of design and 

construction. 

 

Structex Metro Ltd recommends that all damage sections of the ‘old’ 

unreinforced foundations be reconstructed. 

 

6.3 Discussion of Structural Repairs 

The following discusses the main items of structural repair required to reinstate the 

Residence in accordance with the provisions of the Policy. 

 

The discussion first reviews and assesses each main Wing separately and then 

considers the building as a whole. 

 

6.3.1 East Wing (1916) 

(a) The west perimeter foundation between the front entry steps and the 

south-west corner is heavily cracked over a relatively short length.  There 

are five cracks with widths of (1.2mm/7.0mm/8.0mm/0.2mm/1.6mm) and 

a cumulative stretch of 18.0mm over a 4.5m length. 

 

Structex Metro Ltd recommends that this west side foundation be 

reconstructed. 

 

(b) The south perimeter foundation has five cracks with widths of 

(3.0mm/1.0mm/3.0mm/1.0mm/5.0mm) and a cumulative stretch of 

13.0mm over a length of 10.3m. 

 

The west end of this foundation has moved southwards due to the stretch 

in the west foundation, and this has resulted in the gross lean observed in 

the wall above. 
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The chimney and its foundation extend 2.5m within the south foundation. 

 

Structex Metro Ltd recommends that the entire south side foundation be 

reconstructed. 

 

(c) The east perimeter foundation has nine cracks with widths of 

(0.1mm/1.8mm/0.1mm/0.5mm/0.2mm/0.1mm/0.6mm/3.5mm/0.4mm) 

and a cumulative stretch of 7.3mm. 

 

The north end of this foundation has the largest cracks and has suffered 

the most settlement along this side of the Residence. 

 

Structex Metro Ltd recommends that a minimum 4.3m section at this north 

end foundation be reconstructed. 

 

(d) The north perimeter foundation was not visible for inspection in the area of 

the Porch.  Two cracks were observed in the 6.0m section that was visible, 

with widths of (0.5mm/8.0mm) and a cumulative stretch of 8.5mm. 

 

Structex Metro Ltd recommends that the 1.0m section at the west end of 

the foundation be reconstructed. 

 

(e) The minimum length of the perimeter foundations to be reconstructed as 

per (a) – (d) above is 20.1m.  This correlates to 46% of the perimeter of 

the East Wing (1916) when excluding the common section adjoining the 

North Wing (2008), or 35% of the perimeter if including the common 

section. 

 

This exceeds the suggested MBIE limit of 25%-30% (refer Section 

5.1(h)(v) beyond which full foundation replacement is recommended. 

 

(f) The widespread differential settlements across the footprint of the East 

Wing (1916) will require replacement of the interior piles to ensure 

adequate bearing is achieved to meet the requirements of the NZ Building 

Code and NZS 3604 for the site soil conditions. 

 

It is Structex Metro Ltd’s opinion that ‘jack and pack’ relevel strategies do 

not meet the requirements of repairing settled foundations to ‘as new’ in 

accordance with the policy.  The main reasons for this are: 
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(i) The settlement damage occurs at the interface between the base of 

the pile and the ground.  It does not occur at the bearer/joist so 

jacking and packing does not repair the actual damage. 

 

(ii) The magnitude of the settlement that has occurred suggests that the 

foundations do not bear onto suitable firm soils and/or may not be of 

an appropriate size.  The geotechnical report confirms this. 

 

(iii) If ‘jack and pack’, then the foundations that have suffered damage 

will not perform ‘as new’, and will likely settle again if another 

moderate earthquake were to occur. 

 

(iv) New piles need to be designed as per the geotechnical report.  The 

design would be subject to further investigation and advice from the 

Geotechnical Engineer. 

 

(g) Taking into account all of the above, it is Structex Metro Ltd’s opinion and 

recommendation that the repair strategy to repair the foundations of the 

East Wing (1916) should comprise of new foundations across the footprint. 

 

(h) It follows from (g) above that the main superstructure of the East Wing 

(1916) will need to be either moved, lifted or the entire superstructure 

deconstructed and rebuilt as new. 

 

Given the Heritage classification of this section of the Residence, then 

options to retain the main superstructure and its Heritage features should 

be considered carefully. 

 

  Structex Metro Ltd recommends that the feasibility of temporarily moving 

or lifting the House be assessed by a reputable firm specialising in the 

moving/lifting of this type of residential superstructure. 

 

The firm needs to consider and advise on the following: 

(i) Any site constraints to move the Residence laterally. 

 

(ii) If lifting, then consider provision of suitable safe access to allow the 

new foundations to be constructed.  As noted in Section 5.1 the 

design of the new foundation is subject to confirmation and advice 

from the Geotechnical Engineer. 
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(iii) Advise on possible/likely added damage that may be caused to the 

superstructure as a result of moving/lifting. 

 

(iv) Advise if the Ground and First floor framing will be relevelled back to 

acceptable construction tolerances, or not. 

 

(v) Confirm that existing brick chimney removed as part of process. 

 

(vi) Advise if timber framed walls that are currently misaligned will be 

realigned back to within acceptable construction tolerances (per NZS 

3604) 

 

(vii) Provide summary of proposed methodology. 

 

(viii) Advise on any potential issues for reconnecting the House 

superstructure onto new foundations and to the North Wing (2008). 

 

(i) The earthquake damage to the superstructure as noted in Section 4.1 

requires repair. 

 

Assuming the existing superstructure can be moved/lifted and reinstated 

onto new foundations, then the scope will include, but not be limited to the 

following: 

 

(i) Relevel Ground floor framing back to within acceptable construction 

tolerances. 

 

(ii) Relevel First floor framing back to within acceptable construction 

tolerances. 

 

(iii) Realign timber framed walls back to within acceptable construction 

tolerances (per NZS 3604).  This may require replacement of some 

walls. 

 

(iv) Remove existing brick chimneys down to ground level and reinstate 

as lightweight timber framed, subject to agreement by Owner/ 

Insurer/Heritage.  Structex Metro Ltd notes that a specific engineered 

foundation can be designed to accommodate the heavy weight of a 

reinstated brick chimney if required. 
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(v) Remove all damaged lath and plaster linings and replace with 

equivalent GIB to meet NZS 3604 wall bracing requirements and the 

equivalent acoustic ratings of the lath and plaster. 

 

(vi) Repair damaged GIB wall and ceiling linings in accordance with the 

GIB Repair Guidelines. 

 

(vii) Re-fix superstructure to new foundations in accordance with NZS 

3604. 

 

(viii) Realign all misaligned doors, windows, fixed joinery etc. 

 

(ix) Repair and paint all exterior pebble-dash plaster cladding.  Further 

investigation required to confirm whether all of the plaster is to be 

removed and reinstated or not, to ensure the Heritage aesthetics are 

maintained. 

 

(x) Repair slate roof cladding.  Further investigation required to confirm 

extent of damage and repairs. 

 

(xi) Repair all other non-structural elements.  A review of the full scope of 

repairs should be undertaken by a suitably experienced building 

professional(s). 

 

6.3.2 North Wing (2008) 

(a) The concrete slab and foundations at the west end of this wind needs to be 

relevelled (raised).  This includes the Laundry and Pantry. 

 

The methodology for relevelling needs to take into account the repairs to 

be undertaken to the foundations of the East Wing (1916) and West Wing 

(2008). 

 

6.3.3 West Wing (2008) 

(a) All other assessments to date recommend that this Wing superstructure 

and foundations be deconstructed and rebuilt. 

 

Structex Metro Ltd agrees, and can provide further discussion if required. 
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6.3.4 Residence Building as a Whole 

(a) It is very important that the foundations and superstructure framing 

systems are similar and consistent across the full building footprint to 

ensure suitable performance in accordance with the New Zealand Building 

Code and in accordance with good engineering practice and design. 

 

This is referred to in the MBIE Guidelines, as noted in Section 5.1. 

 

(b) Structex Metro Ltd’s assessment of the East Wing (1916) and West Wing 

(2008) includes a recommendation for new foundations to be constructed 

for both of these Wings.  This area of foundation rebuild corresponds to 

approximately 68% of the building footprint. 

 

It is Structex Metro Ltd’s opinion and recommendation that one of the 

following options to reinstate the foundations should be undertaken, 

subject to a review of the costs. 

 

Option I 

   Provide new foundations across the full building footprint.  This includes: 

 Lift or move the East Wing (1916), assuming that the superstructure 

is assessed as being economic to repair.  Otherwise fully deconstruct 

and rebuild. 

 

 Lift or move the North Wing (2008), assuming that the superstructure 

is assessed as being economic to repair.  Otherwise fully deconstruct 

and rebuild. 

 

 Fully deconstruct and rebuild the West Wing (2008). 

 

Option II 

   Provide new foundations to the East Wing (1916) and the West Wing 

(2008), and retro-fit the North Wing (2008) foundations to be consistent 

with the other two wings.  This includes: 

 

 Lift or move the East Wing (1916), assuming that the superstructure 

is assessed as being economic to repair.  Otherwise fully deconstruct 

and rebuild. 

 

 Fully deconstruct and rebuild the West Wing (2008). 
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6.3.5 Design of New Foundations & Further Geotechnical Investigations 

The design of the new foundations across the building footprint, and the possible 

retrofitted foundations to the North Wing (2008), requires a coordinated 

approach between the Structural and Geotechnical Engineers. 

 

The main geotechnical report was completed in March 2012, and this included 

geotechnical related options for possible relevelling repairs and for new 

foundations.  The options for new foundations included: 

(a) Option 1: Carry out ground improvement site preparation works coupled 

with relatively rigid structural design of the foundation system with the 

expectation of the need for relevelling and maintenance to mitigate 

potential future seismically-induced ground deformations. 

 

(b) Option 2: Carry out deep ground improvement site preparation works 

coupled with relatively rigid structural design of the foundation system to 

reduce the requirements for relevelling and maintenance (relative to Option 

1) resulting from potential future seismically-induced ground deformations. 

 
(c) Option 3: Support the structures and settlement sensitive infrastructure 

on piled foundations designed to accommodate seismically-induced 

loadings, loss of shaft support under liquefied ground conditions, and 

lateral spreading deformation. 

 

The subsequent geotechnical related documentation and correspondence 

discusses a number of issues raised by others that include, but are not limited to 

the following: 

(i) Interpretation of the MBIE Guidelines with respect to what 

foundations should or should not be relevelled or reconstructed. 

 

(ii) Assessed performance of the site, including susceptibility for lateral 

stretch and lateral spread. 

 

(iii) Suitability of shallow piles versus deep piles to limit SLS and ULS 

settlements. 

 

  Before a suitable option(s) for the new foundations can be agreed, it is Structex 

Metro Ltd’s opinion that further discussion of the following items is required 

between the Structural and Geotechnical Engineers. 
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(a) For the large footprint area of the Residence and the variability of the 

performance of the foundations to each of the wings, Structex Metro Ltd 

suggests that further geotechnical investigations may be required. 

 

One borehole was undertaken in the area of the driveway between each of 

the three Wings, but the next closest CPT test is 90m from the site. 

 

From a structural perspective, it would be very useful to understand why 

the foundations of the West Wing (2008) have performed more poorly than 

the North Wing (2008). 

 

(b) On the basis of Structex Metro Ltd’s recommendations to provide new 

foundations across the building footprint, the Geotechnical Engineer to 

confirm the suitability of the options noted in Section 5.3.5 (1), (2) and (3) 

above and advise on any other options for this site.  This should include 

discussions with the Structural Engineer with regards to the extent of rigid 

enhanced type foundations and possible methodologies to retrofit the North 

Wing (2008) foundations. 

 

This phase of the concept foundation design is subject to the completion of 

any further geotechnical investigations/assessment that may be required. 

 

6.4 Garage/Shed 

 The standalone Garage/Shed superstructure and foundations may be repairable, but 

this is subject to a review of the cost feasibility for a suitable repair strategy to 

compare with reconstructing this building as new. 

 

 The scope of repairs are likely to include, but not limited to the following: 

 

(a) Relevel the concrete slab and foundations.  For this IL1 classified structure, the 

foundations should satisfy the MBIE provisions for TC2 enhanced type concrete 

foundations.  This may include the design for ‘loss of support’ and/or the 

provision underpinning the existing foundations to ‘firm’ ground. 

 

(b) The foundations and slab are required to be horizontally jacked back to the 

original location by 45mm-50mm.  The methodology and feasibility of achieving 

this needs to be assessed by a specialist in this type of repair. 
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(c) Structex Metro Ltd notes that the relevelling methodologies are unlikely to 

guarantee that the superstructure walls will be realised to an acceptable 

verticality.  This needs to be assessed as part of the repairs scope, and if no 

guarantee can be given then other repair methods to realign the superstructure 

walls need to be included. 

 

(d) Structex Metro Ltd recommends that a specialist contractor that is experienced 

in the relevelling, horizontal jacking and realignment of similar structures 

reviews and advises on possible methodologies for the repair of this building.  

This will likely require input from both the Structural and Geotechnical Engineers. 

 

 

If you or other parties have any queries regarding the above then please contact the 

undersigned. 

 

 

Yours sincerely 

Structex Metro Limited 

 

 

 

Brett Gilmore  B.Eng (Hons)(Civil) 

Senior Structural Engineer & 

Director 

MIPENZ;  CPEng (# 139988) 

PE (USA), Int PE 
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Appendices 

A - Photographs 

1 South Elevation 

 

2 East Elevation 

 

3 North Elevation 
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4 East Wing (1916) 1.2mm Crack in West 
Foundation 

 

5 East Wing (1916) 7.0mm Crack in West 
Foundation 

 

6 East Wing (1916) 8.0mm Crack in West 
Foundation 
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7 East Wing (1916) 1.6mm Crack in West 
Foundation 

 

8 East Wing (1916) 3.0mm & 1.0mm Cracks in 
South Foundation 

 

9 East Wing (1916) 5.0mm Crack in South 
Foundation 
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10 East Wing (1916) 1.8mm Crack in East 
Foundation 

 

11 East Wing (1916) Crack in East Foundation 

 

12 East Wing (1916) 3.5mm Crack in East 
Foundation 
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13 East Wing (1916) 8.0mm Crack in North 
Foundation 

 

14 East Wing (1916) Cracks in Exterior 

 

15 East Wing (1916) Cracks in Exterior 
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16 East Wing (1916) Cracks in Exterior 

 

17 East Wing (1916) Cracks in Exterior 

 

18 East Wing (1916) Cracks in Exterior 
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19 East Wing (1916) Cracks in Exterior 

 

20 Gaps at Junction of North & West Wings 

 

21 Gaps at Junction of North & West Wings 
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22 Standalone Garage/Shed 

 

23 Standalone Garage/Shed 

 

24 Movement Gap Between West Wing & Standalone 
Garage/Shed 
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25 Liquefaction Silts Near South-East Corner of 
Residence Following 22 February 2011 
Earthquake 

 

26 Crack in Ground to South Side of Residence 
following 22 February 2011 Earthquake 
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B – Sketch SK1 – East Wing (1916) – Cracks (mm wide) in Perimeter Foundations 

 


