
Site Address 

Prepared to 

Project No. 

Issue Date 

Revision 

BCN 

Design Scope New Build - Residential New Build - Commercial

Earthquake Repair / Re-level Earthquake Strengthening

Alteration to existing structure Extension to existing structure

Engineering Peer Review

Refer to attached ‘Construction Monitoring Schedule’ for full details of required site inspections. A 

minimum of 48 hours’ notice is required to carry our any inspections. 

The number of inspections listed in the schedule will depend on the contractor’s method of 

construction, concrete pour sequencing, etc. and shall be agreed with the contractor as the works 

progress. 

A producer statement (PS4 Construction Review) will be issued once all the above inspections have 

been completed, and once a producer statement (PS3 Construction) or a Memorandum: Record of 

building work covering all structural items has been provided by the contractors involved. 

PROJECT SUMMARY 

CONSTRUCTION MONITORING NOTICE 

Peridot Engineering Limited 
Unit 5, 105 Gasson Street, Sydenham, Christchurch 

Tel: (03) 222-2298 

Email: admin@peridoteng.nz 

■

19 Belfield Street, Dallington, Christchurch 8061

Hayley Sorensen c/o Smartlift Solutions Ltd t/a Smartlift Systems

25288

30 September 2025

A

N/A

Christchurch
City Council

Notwithstanding any drawings or specifications 
accepted herein, all building work must comply 

with the New Zealand Building Code.
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BCN/2025/7826
Exemption from building consent

10/10/2025
Packer, Gray
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Job Number ……………………..

PRODUCER STATEMENT PS1

PRODUCER STATEMENT – PS1 

DESIGN

BUILDING CODE CLAUSE(S):           JOB NUMBER:  

ISSUED BY:      

(Engineering Design Firm)

TO:            

(Owner/Developer)

TO BE SUPPLIED TO:    

(Building Consent Authority)

IN RESPECT OF:        

(Description of Building Work)

AT:          

(Address, Town/City) 

LEGAL DESCRIPTION:     N/A 

We have been engaged by the owner/developer referred to above to provide (Extent of Engagement):  

in respect of the requirements of the Clause(s) of the Building Code specified above for Choose an item., as specified in the 

Schedule, of the proposed building work. 

The design carried out by us has been prepared in accordance with: 

Compliance documents issued by the Ministry of Business, Innovation & Employment (Verification method/acceptable

solution)                                                                                                                                                                                        and/or;

Alternative solution as per the attached Schedule.

The proposed building work covered by this producer statement is described on the drawings specified in the Schedule, together 

with the specification, and other documents set out in the Schedule. 

On behalf of the Design Firm, and subject to: 

Site verification of the following design assumptions:   . 

All proprietary products meeting their performance specification requirements;

I believe on reasonable grounds that: 

the building, if constructed in accordance with the drawings, specifications, and other documents provided or listed in the

Schedule, will comply with the relevant provisions of the Building Code and that;

the persons who have undertaken the design have the necessary competency to do so.

I recommend the Choose one level of construction monitoring. 

I, (Name of Design Professional)          

CPEng number

       , am: 

Date:

Note: This statement has been prepared solely for the Building Consent Authority named above and shall not be relied upon by any other person or entity. Any 

liability in relation to this statement accrues to the Design Firm only. As a condition of reliance on this statement, the Building Consent Authority 

accepts that the total maximum amount of liability of any kind arising from this statement and all other statements provided to the Building Consent Authority in 

relation to this building work, whether in tort or otherwise, is limited to the sum of $200,000. 

This form is to accompany Form 2 of the Building (Forms) Regulations 2004 for the application of a Building Consent. 

The Design Firm holds a current policy of Professional Indemnity Insurance no less than $200,000  

The Design Firm Choose one a member of ACE New Zealand. 

SIGNED BY (Name of Engineering Design Professional): 

( ): 

ON BEHALF OF (Engineering Design Firm): 

Page 1 of 3 November 2021

B1/VM1, VM4, AS1, MBIE Guidance 25288

Peridot Engineering Limited

Hayley Sorensen c/o Smartlift Solutions Ltd t/a Smartlift Systems

Christchurch City Council 

Foundation Re-levelling/Repair to Existing Residential Building

19 Belfield Street, Dallington, Christchurch 8061

Lot 9 DP 16872

✔

✔

Nam Nguyen

✔ 1020176

BE(Hons), CMEngNZ, CPEng

Nam Nguyen

Peridot Engineering Limited 30/9/2025

soil per geo report by KGA, date 29 June 2023, ref. : K230406-1

Part only

Structural engineering design as per the calculations attached

25288

B1/VM1, VM4, AS1

CM 3

is not
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Job Number …………………….. 

PRODUCER STATEMENT PS1 

SCHEDULE to PS1 

Please include an itemised list of all referenced documents, drawings, or other supporting materials in relation to this producer 

statement below:     

Page 2 of 3 November 202125288

- Structural drawings by Peridot Engineering, dated 30 September 2025, Revision A, ref. No 25288 and numbered:  

S001 (rev 1), S100 (rev 1), S101 (rev 1), S401 (rev 1), S402 (rev 1), S403 (rev 1). 

- Structural calculations by Peridot Engineering ref. no 25288. 

- Alternative solutions as per MBIE Guidance "Repairing and rebuilding houses affected by the Canterbury EQ".
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Job Number …………………….. 

PRODUCER STATEMENT PS1 

GUIDANCE ON USE OF PRODUCER STATEMENTS 
Information on the use of Producer Statements and Construction Monitoring Guidelines can be found on the 

Engineering New Zealand website 

Producer statements were first introduced with the Building Act 1991. The producer statements were developed by a combined task 

committee consisting of members of the New Zealand Institute of Architects (NZIA), Institution of Professional Engineers New Zealand 

(now Engineering New Zealand), Association of Consulting and Engineering New Zealand (ACE NZ) in consultation with the Building 

Officials Institute of New Zealand (BOINZ). The original suite of producer statements has been revised at the date of this form to ensure 

standard use within the industry.  

The producer statement system is intended to provide Building Consent Authorities (BCAs) with part of the reasonable grounds 

necessary for the issue of a Building Consent or a Code Compliance Certificate, without necessarily having to duplicate review of design or 

construction monitoring undertaken by others.  

PS1 DESIGN Intended for use by a suitably qualified independent engineering design professional in circumstances 

where the BCA accepts a producer statement for establishing reasonable grounds to issue a Building Consent; 

PS2 DESIGN REVIEW Intended for use by a suitably qualified independent engineering design review professional where the 

BCA accepts an independent design professional’s review as the basis for establishing reasonable grounds to issue a Building Consent; 

PS3 CONSTRUCTION Forms commonly used as a certificate of completion of building work are Schedule 6 of NZS 3910:2013 

or Schedules E1/E2 of NZIA’s SCC 20112 

PS4 CONSTRUCTION REVIEW Intended for use by a suitably qualified independent engineering construction monitoring professional 

who either undertakes or supervises construction monitoring of the building works where the BCA requests a producer statement prior to 

issuing a Code Compliance Certificate. 

This must be accompanied by a statement of completion of building work (Schedule 6). 

The following guidelines are provided by ACE New Zealand and 

Engineering New Zealand to interpret the Producer Statement. 

Competence of Engineering Professional 

This statement is made by an engineering firm that has 

undertaken a contract of services for the services named, and 

is signed by a person authorised by that firm to verify the 

processes within the firm and competence of its personnel. 

The person signing the Producer Statement on behalf of the 

engineering firm will have a professional qualification and 

proven current competence through registration on a national 

competence-based register such as a Chartered Professional 

Engineer (CPEng). 

Membership of a professional body, such as Engineering New 

Zealand provides additional assurance of the designer’s 

standing within the profession. If the engineering firm is a 

member of ACE New Zealand, this provides additional 

assurance about the standing of the firm.  

Persons or firms meeting these criteria satisfy the term 

“suitably qualified independent engineering professional”.  

Professional Indemnity Insurance 

As part of membership requirements, ACE New Zealand 

requires all member firms to hold Professional Indemnity 

Insurance to a minimum level.  

The PI Insurance minimum stated on the front of this form 

reflects standard practice for the relationship between the BCA 

and the engineering firm. 

Professional Services during Construction Phase 

There are several levels of service that an engineering firm may 

provide during the construction phase of a project (CM1-

CM5 for engineers3). The building Consent Authority is 

encouraged to require that the service to be provided by 

the engineering firm is appropriate for the project concerned. 

Requirement to provide Producer Statement PS4 

Building Consent Authorities should ensure that the 

applicant is aware of any requirement for producer 

statements for the construction phase of building work at 

the time the building consent is issued as no design 

professional should be expected to provide a producer 

statement unless such a requirement forms part of the 

Design Firm’s engagement. 

Refer Also: 
1 Conditions of Contract for Building & Civil Engineering 

Construction NZS 3910: 2013 
2 NZIA Standard Conditions of Contract SCC 2011 
3 Guideline on the Briefing & Engagement for Consulting 

Engineering Services (ACE New Zealand/Engineering New 

Zealand 2004) 
4 PN01 Guidelines on Producer Statements 

www.acenz.org.nz 

www.engineeringnz.org 

Page 3 of 3 November 202125288
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Christchurch City Council

19 Belfield Street, Dallington, Christchurch 8061

Nam Nguyen
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19 Belfield Street, Dallington, Christchurch 8061
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ENGINEERING NEW ZEALAND : : CERTIFICATE OF DESIGN WORK PAGE 1 OF 2

CERTIFICATE OF DESIGN WORK 
MEMORANDUM FROM  
LICENSED BUILDING PRACTITIONER

Section 30C and Section 45, Building Act 2004

The Building
Street address 

Suburb     Town/city  

Postcode     Building consent no.  

The Owner
Name(s) 

Email     Phone  

Address 

Basis for providing this memorandum
I am providing this memorandum in my role as the specialist designer who carried out or supervised specific Primary 

structure elements of restricted building work (RBW) design work as described in this memorandum. Other designers  

will provide memoranda covering the remaining RBW design work. Refer also to the attached PS1.

Identification of restricted building work (RBW) design work
I,   carried out or supervised the following RBW design work:

Primary structure: B1

Design work that is RBW
Description (as required) and reference to plans 

and specifications
Carried out or  

supervised

Foundations and subfloor framing

Retaining walls

Beams

Portal

Bracing

Other (primary)

Note: SED = Elements subject to Specific Engineering Design outside of the scope of NZS3604:2011, unless otherwise noted.

Initial      Date  
NN

19 Belfield Street  

Dallington Christchurch

8061

Nam Nguyen

30/09/2025

✔
Foundation re-level design as per calculations attached

Supervised

Supervised

Supervised

Supervised

Supervised

Supervised
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ENGINEERING NEW ZEALAND : : CERTIFICATE OF DESIGN WORK PAGE 2 OF 2

Waivers and modifications
Are waivers or modifications of the Building Code required? 

If yes, please provide details of the waivers or modifications:

Building Code clause Waiver/modification required

Issued by
Name  Design entity/company    

Chartered status  Chartered no. 

Email  Website 

Phone (daytime)      Phone (after hours) 

Mobile 

Postal address 

Physical address 

Declaration
I, , LBP state that I have applied the skills and care reasonably required of  

a competent design professional in carrying out or supervising the RBW described in this memorandum and that based on 

this, I certify that the RBW described in this memorandum: 

• complies with the Building Code; or

• complies with the Building Code subject to any waiver or modification of the Building Code described in this memorandum.

Signature  Date  

No

Nam Nguyen Peridot Engineering Limited

CPEng 1020176

admin@peridoteng.nz https://www.peridoteng.nz/

(03) 2222298

Unit 5, 105 Gasson Street, Sydenham, Christchurch

Unit 5, 105 Gasson Street, Sydenham, Christchurch

Nam Nguyen

30/09/2025
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 SCHEDULE 

RESIDENTIAL

Schedule of inspections for 

Address  

We confirm that   have been engaged to undertake construction monitoring of 

the specific engineering design items to an Engineering New Zealand/ACENZ CM  level and propose to undertake at 

least the following site inspections:

No. Item of inspection Timeframe
(Delete any that do not apply)

Notes:

a) The above items of inspection are the minimum required to enable  to issue  
a PS4 – Producer Statement Construction Review the specific engineering design items.

b) The above items of inspection do not cover work constructed in accordance with NZS 3604:2011, for which inspections are to be undertaken 
by the Building Consent Authority.

c) The Contractor/Builder is to provide  at least 24 hours’ notice of the requirement for an 
inspection. The above timeframes are indicative, the Engineer and Contractor are to agree the timing of inspection prior to work commencing 
on site.

d) A copy of this inspection schedule is to be held on site during the works, and the Contractor/Builder is to provide reasonable and safe access 
to enable works to be inspected according to the schedule.

e) The above schedule does not necessarily represent the actual number of inspections to be undertaken. The number of inspections will depend 
on the construction method, sequence of the works and whether or not unforeseen conditions or difficulties are encountered on site.

19 Belfield Street, Dallington, Christchurch 8061

Peridot Engineering Limited

3

1 Post cut inspection Check footing size, ground condition and bearing capacity of existing ground

2 Pre-pour inpsection Reinforcement of underpinning pad and foundation beam (if required)

3
Final inspection Final floor levels, subfloor connection and crack repair on perimeter foundation 

(Type B)

Peridot Engineering Limited

Peridot Engineering Limited
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RELEVELLING DESIGN
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FOUNDATION PAD

LABEL: Relevelling pads

LOAD CASE FACTORS

Wind region: NZ1/2 Importance level : 2 LOAD CASE G Q Wind (down) Snow Scale factor

Wind zone: EXTRA HIGH LC1 1.35 1.00

Wind pressure (ULS): 0.55 kPa LC2 1.20 1.50 1.00

Snow load: 0.63 kPa LC3 1.2G+Wu+ψC Q 1.20 0.40 1.00 1.00

LC4 1.2G+Su+ψC Q 1.20 0.40 1.00 1.00

fb= 150 kPa Ultimate soil bearing capacity Calculations are completed for gravity design only (EQ loads are not considered). ULS case governs. 

ΦULS= 0.5 Geotechnical strength reduction factor

Df= 0.2 m Pad depth

Building parameters

Floor only 1 storey 2 storey 3 storey

G 0.60 kPa 4.80 kPa 1.65 kPa 0.85 kPa 0.60 kPa 1.65 kPa 0.60 kPa 0.40 kPa

Q 1.50 kPa 0.25 kPa 1.50 kPa 1.50 kPa *Span is the average of the bearer or joist spans on either side of the pile under consideration. 

Span* of Design load, kN

Pad Bearer Joist LC1 LC2 LC3 LC4

Type 1 1.5 m 2.0 m 0.6 m 2.6 m 1.5 m 2.0 m 25.2 kN 30.3 kN 26.2 kN 26.4 kN 700 mm 33.5 kN 91%

Type 2 1.5 m 2.0 m 0.6 m 2.6 m 4.27 m 2.0 m 31.6 kN 38.0 kN 35.4 kN 36.1 kN 750 mm 41.7 kN 99%

Type 3 0.0 kN 0.0 kN 0.0 kN 0.0 kN 250 mm 0.4 kN 9%

Type 4 0.0 kN 0.0 kN 0.0 kN 0.0 kN 200 mm 0.3 kN 9%

Type 5 0.0 kN 0.0 kN 0.0 kN 0.0 kN 200 mm 0.3 kN 9%

Pad notes Design Notes

Type 1 The height of piles shall be as per NZS 3604: 

Type 2 (a) Above fnished ground level: not less than 150 mm; 

Type 3

Type 4

Type 5

Externa pads - WESTERN ELEVATION, NORTH OF SUNROOM  AND SOUTH OF DINING

Externa pads - NORTHWEST CORNER OF LOUNGE

Project # : 25288

DESIGN BY : KJ

DATE : 15/09/2025

Foundation wall 

- 200 conc.

BRICK CLAD 

(70)

Min sq. pad 

dimension

(c) No timber pile shall be cut off closer than 300 mm to fnished  ground level. This distance may be reduced to 150 mm where a  bituminous 

damp-proof course, or other suitable impervious material  is placed between the pile and framing timbers and overlaps these  timbers by at least 6 

mm (see fgure 6.3). See 6.4.3.3 for pile treatment. 

Site parameters

Soil Parameters (refer geotechnical report)

BRICK CLAD 

(70)
LIGHT CLAD

TIMBER 

FLOOR

TIMBER 

FLOOR

TIMBER 

FLOOR
HEAVY ROOFType

CHECKPad SpacingMid wall height

NOTES

1.35G

1.2G+1.5Q

Building 

element
Foundation wall Lower walls Mid walls Upper wallsGround floor 1st floor 2nd floorRoof

Foundation 

height

Lower wall 

height
Roof span Joist span Joist span

Upper wall 

height

Bearing pressure 

including self weight
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FOUNDATION PAD

LABEL: Relevelling pads

LOAD CASE FACTORS

Wind region: NZ1/2 Importance level : 2 LOAD CASE G Q Wind (down) Snow Scale factor

Wind zone: EXTRA HIGH LC1 1.35 1.00

Wind pressure (ULS): 0.55 kPa LC2 1.20 1.50 1.00

Snow load: 0.63 kPa LC3 1.2G+Wu+ψC Q 1.20 0.40 1.00 1.00

LC4 1.2G+Su+ψC Q 1.20 0.40 1.00 1.00

fb= 100 kPa Ultimate soil bearing capacity Calculations are completed for gravity design only (EQ loads are not considered). ULS case governs. 

ΦULS= 0.5 Geotechnical strength reduction factor

Df= 0.2 m Pad depth

Building parameters

Floor only 1 storey 2 storey 3 storey

G 0.60 kPa 4.80 kPa 1.65 kPa 0.85 kPa 0.60 kPa 1.65 kPa 0.60 kPa 0.40 kPa

Q 1.50 kPa 0.25 kPa 1.50 kPa 1.50 kPa *Span is the average of the bearer or joist spans on either side of the pile under consideration. 

Span* of Design load, kN

Pad Bearer Joist LC1 LC2 LC3 LC4

Type 1 1.5 m 2.0 m 0.6 m 2.6 m 1.5 m 2.0 m 25.2 kN 30.3 kN 26.2 kN 26.4 kN 850 mm 35.0 kN 97%

Type 2 1.5 m 2.0 m 0.6 m 2.6 m 4.27 m 2.0 m 31.6 kN 38.0 kN 35.4 kN 36.1 kN 950 mm 43.9 kN 97%

Type 3 0.0 kN 0.0 kN 0.0 kN 0.0 kN 250 mm 0.4 kN 13%

Type 4 0.0 kN 0.0 kN 0.0 kN 0.0 kN 200 mm 0.3 kN 13%

Type 5 0.0 kN 0.0 kN 0.0 kN 0.0 kN 200 mm 0.3 kN 13%

Pad notes Design Notes

Type 1 The height of piles shall be as per NZS 3604: 

Type 2 (a) Above fnished ground level: not less than 150 mm; 

Type 3

Type 4

Type 5

Externa pads - WESTERN ELEVATION, NORTH OF SUNROOM  AND SOUTH OF DINING

Externa pads - NORTHWEST CORNER OF LOUNGE

Project # : 25288

DESIGN BY : KJ

DATE : 15/09/2025

Foundation wall 

- 200 conc.

BRICK CLAD 

(70)

Min sq. pad 

dimension

(c) No timber pile shall be cut off closer than 300 mm to fnished  ground level. This distance may be reduced to 150 mm where a  bituminous 

damp-proof course, or other suitable impervious material  is placed between the pile and framing timbers and overlaps these  timbers by at least 6 

mm (see fgure 6.3). See 6.4.3.3 for pile treatment. 

Site parameters

Soil Parameters (refer geotechnical report)

BRICK CLAD 

(70)
LIGHT CLAD

TIMBER 

FLOOR

TIMBER 

FLOOR

TIMBER 

FLOOR
HEAVY ROOFType

CHECKPad SpacingMid wall height

NOTES

1.35G

1.2G+1.5Q

Building 

element
Foundation wall Lower walls Mid walls Upper wallsGround floor 1st floor 2nd floorRoof

Foundation 

height

Lower wall 

height
Roof span Joist span Joist span

Upper wall 

height

Bearing pressure 

including self weight
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FOUNDATION PAD

LABEL: Relevelling pads

LOAD CASE FACTORS

Wind region: NZ1/2 Importance level : 2 LOAD CASE G Q Wind (down) Snow Scale factor

Wind zone: EXTRA HIGH LC1 1.35 1.00

Wind pressure (ULS): 0.55 kPa LC2 1.20 1.50 1.00

Snow load: 0.63 kPa LC3 1.2G+Wu+ψC Q 1.20 0.40 1.00 1.00

LC4 1.2G+Su+ψC Q 1.20 0.40 1.00 1.00

fb= 150 kPa Ultimate soil bearing capacity Calculations are completed for gravity design only (EQ loads are not considered). ULS case governs. 

ΦULS= 0.5 Geotechnical strength reduction factor

Df= 0.2 m Pad depth

Building parameters

Floor only 1 storey 2 storey 3 storey

G 0.60 kPa 4.80 kPa 0.25 kPa 0.85 kPa 0.60 kPa 1.65 kPa 0.60 kPa 0.40 kPa

Q 1.50 kPa 0.25 kPa 1.50 kPa 1.50 kPa *Span is the average of the bearer or joist spans on either side of the pile under consideration. 

Span* of Design load, kN

Pad Bearer Joist LC1 LC2 LC3 LC4

Type 1 1.5 m 2.5 m 0.6 m 2.6 m 5.77 m 2.5 m 31.5 kN 41.9 kN 39.6 kN 40.8 kN 800 mm 46.0 kN 96%

Type 2 0.0 kN 0.0 kN 0.0 kN 0.0 kN 200 mm 0.3 kN 9%

Type 3 0.0 kN 0.0 kN 0.0 kN 0.0 kN 250 mm 0.4 kN 9%

Type 4 0.0 kN 0.0 kN 0.0 kN 0.0 kN 200 mm 0.3 kN 9%

Type 5 0.0 kN 0.0 kN 0.0 kN 0.0 kN 200 mm 0.3 kN 9%

Pad notes Design Notes

Type 1 The height of piles shall be as per NZS 3604: 

Type 2 (a) Above fnished ground level: not less than 150 mm; 

Type 3

Type 4

Type 5

Foundation 

height

Lower wall 

height
Roof span Joist span Joist span

Upper wall 

height

Bearing pressure 

including self weight

NOTES

1.35G

1.2G+1.5Q

Building 

element
Foundation wall Lower walls Mid walls Upper wallsGround floor 1st floor 2nd floorRoof

Foundation wall 

- 200 conc.

INTERNAL 

WALL

Min sq. pad 

dimension

(c) No timber pile shall be cut off closer than 300 mm to fnished  ground level. This distance may be reduced to 150 mm where a  bituminous 

damp-proof course, or other suitable impervious material  is placed between the pile and framing timbers and overlaps these  timbers by at least 6 

mm (see fgure 6.3). See 6.4.3.3 for pile treatment. 

Site parameters

Soil Parameters (refer geotechnical report)

BRICK CLAD 

(70)
LIGHT CLAD

TIMBER 

FLOOR

TIMBER 

FLOOR

TIMBER 

FLOOR
HEAVY ROOFType

CHECKPad SpacingMid wall height

Project # : 25288

DESIGN BY : KJ

DATE : 15/09/2025

Internal pads - between main dwelling and externsion/sunroom
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FOUNDATION PAD

LABEL: Relevelling pads

LOAD CASE FACTORS

Wind region: NZ1/2 Importance level : 2 LOAD CASE G Q Wind (down) Snow Scale factor

Wind zone: EXTRA HIGH LC1 1.35 1.00

Wind pressure (ULS): 0.55 kPa LC2 1.20 1.50 1.00

Snow load: 0.63 kPa LC3 1.2G+Wu+ψC Q 1.20 0.40 1.00 1.00

LC4 1.2G+Su+ψC Q 1.20 0.40 1.00 1.00

fb= 150 kPa Ultimate soil bearing capacity Calculations are completed for gravity design only (EQ loads are not considered). ULS case governs. 

ΦULS= 0.5 Geotechnical strength reduction factor

Df= 0.5 m Pad depth

Building parameters

Floor only 1 storey 2 storey 3 storey

G 0.60 kPa 4.80 kPa 0.25 kPa 0.85 kPa 0.60 kPa 1.65 kPa 0.60 kPa 0.40 kPa

Q 1.50 kPa 0.25 kPa 1.50 kPa 1.50 kPa *Span is the average of the bearer or joist spans on either side of the pile under consideration. 

Span* of Design load, kN

Pad Bearer Joist LC1 LC2 LC3 LC4

Type 1 1.5 m 1.5 m 2.5 m 3.7 m 1.5 m 9.5 kN 15.5 kN 13.3 kN 13.8 kN 550 mm 20.5 kN 90%

Type 2 1.5 m 1.5 m 2.5 m 1.5 m 3.1 kN 7.8 kN 4.1 kN 4.1 kN 400 mm 10.4 kN 87%

Type 3 0.0 kN 0.0 kN 0.0 kN 0.0 kN 300 mm 1.5 kN 22%

Type 4 0.0 kN 0.0 kN 0.0 kN 0.0 kN 200 mm 0.6 kN 22%

Type 5 0.0 kN 0.0 kN 0.0 kN 0.0 kN 200 mm 0.6 kN 22%

Pad notes Design Notes

Type 1 The height of piles shall be as per NZS 3604: 

Type 2 (a) Above fnished ground level: not less than 150 mm; 

Type 3

Type 4

Type 5

Internal piles under LBW

Internal piles not under LBW

Project # : 25266

DESIGN BY : KJ

DATE : 15/09/2025

Foundation wall 

- 200 conc.

INTERNAL 

WALL

Min sq. pad 

dimension

(c) No timber pile shall be cut off closer than 300 mm to fnished  ground level. This distance may be reduced to 150 mm where a  bituminous 

damp-proof course, or other suitable impervious material  is placed between the pile and framing timbers and overlaps these  timbers by at least 6 

mm (see fgure 6.3). See 6.4.3.3 for pile treatment. 

Site parameters

Soil Parameters (refer geotechnical report)

BRICK CLAD 

(70)
LIGHT CLAD

TIMBER 

FLOOR

TIMBER 

FLOOR

TIMBER 

FLOOR
HEAVY ROOFType

CHECKPad SpacingMid wall height

NOTES

1.35G

1.2G+1.5Q

Building 

element
Foundation wall Lower walls Mid walls Upper wallsGround floor 1st floor 2nd floorRoof

Foundation 

height

Lower wall 

height
Roof span Joist span Joist span

Upper wall 

height

Bearing pressure 

including self weight
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Relevel Existing Floor by mechanically jacking the
perimeter foundation using the underpinning
method outlined on A05. Lifting pads are
recommended to be at 1.5m c/c max. Jack and
pack piles or replace them as required, as per A06
and A07. Refer to appended details.

Pile notching as required per A04.

Target levels are provided as a guide, final levels
are expected to be confirmed based on limiting
significant consequential damage to doors and
windows and other inbuilt items, and should target
a when new condition.

+/- #

-12

-12-12

-12

-12 -12
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This report is not for construction. 
 
 
 

This technical report has been prepared by Viden Consulting Engineers Ltd. for use by Wrightway 

Construction to assist with determining a repair solution for the damage sustained to the property during 

the Canterbury Earthquake Sequence (CES).  

 

No liability is accepted by this company or any employee or sub-consultant of this company with respect 

to its use by any other person without prior written permission. 
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II. Property Summary 
 
 

 
Street View 

 
Aerial View 

 

 

 
 

 
Inspection Date: 
 

Tuesday, 14 March 2023 

 
Council District: 
 

Christchurch City Council 

 
Topography: 
 

Flat 
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III. Technical Background  
 
 
 
MBIE Technical Category: Technical Category 2 (TC 2) 
 
 
Listed Land Use Register: No Records (Checked 10 March 2023) 
 
 
Flood Management Area: The property is located inside the Flood Management 
Area 
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New Zealand Geotechnical Database (NZGD): 
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1. Instruction 
My instruction was to provide a report on the earthquake related structural damage and 
provide recommendations on repair methodology for the property 19 Belfield St. 
   
My observations are based on a site assessment of the property and a review of the 
details provided to me, as well as other available information including the property 
summary report and data downloaded from the New Zealand Geotechnical Database 
(NZGD). 
 

2. Documents  
I have been provided with the following documents and information of significance:  
 

• EQC Scope of Works, dated 13 September 2011  

• EQC Full Assessment Report, dated 13 September 2011 

• DC Building Contract Quotation, dated 15 June 2012 

• EQC Opting Out Letter, dated 2 July 2012 

• DC Building Contract Quotation, dated 14 January 2013 

• House Levellers Si Ltd Letter, dated 9 April 2013 

• DC Building Contract Quotation, dated 15 April 2013 

• Colin Plastering Ltd Letter, dated 18 September 2013 

• Edifice Tax Invoice, dated 18 March 2014 

• Wrightway Floor Level Survey, dated 1 November 2022 

• Cavity Critter Underfloor Inspection Report, dated 6 February 2023 

 

I have also downloaded information from the New Zealand Geotechnical Database (NZGD). 

 
 
 
Important Notice: Some of the information contained in this report have been created from maps and/or 

data extracted from the New Zealand Geotechnical Database (https://www.nzgd.org.nz) which were 

prepared and/or compiled for the Earthquake Commission (EQC) to assist in assessing insurance claims 

made under the Earthquake Commission Act 1993 and/or for the Canterbury Earthquake Recovery 

Authority (CERA). The source maps and data were not intended for any other purpose. EQC, CERA, their 

data suppliers and their engineers, Tonkin & Taylor, have no liability for any use of the maps and data or 

consequences of any person relying on them in any way. This "important notice" must be reproduced 

where that information or any derivatives are reproduced. 
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3. Observations 
Building Description  

The dwelling at 19 Belfield Street is a single-level property built circa the 1950s. The 
roof is timber-framed with a concrete tile roof. The walls are timber-framed and clad 
with stucco plaster and a brick veneer at the southwestern corner. The foundation 
combines external piles with a perimeter façade and concrete perimeter foundation. 
 
It appears that EQC has carried out cosmetic repairs to the internal linings and exterior 
cladding. Relevelling work was documented; however, there was no evidence of 
relevelling work in the Cavity Critter report. 
 
For the purpose of this report, the elevation facing Belfield Street will be referred to as 
the eastern elevation. Refer to the house floor plan below, showing the layout of the 
house and the notation used throughout this report: 
 

 
 
 
Floor Levels: 

A level survey was carried out with a Zip® Level altimeter. An overall floor level variation 
of 42mm was recorded over the floor of the dwelling. The floor slopes from high points 
in the north-eastern corner, in bedroom 1, towards a low point on the west elevation, 
particularly around the lounge and sunroom area. 
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See the contour plan below: 
 

 
 
Windowsills, door heads and benchtop levels were taken to confirm they align with the 
adjacent floor slopes. Generally, the levels recorded on the windowsills and joinery 
correlate with the adjacent floor levels. However, some inconsistencies were noted 
between the floor levels and levels taken on other elements. Points to note were as 
follows: 
 

• In the lounge, the window head sloped 26mm down towards the south, while the 
adjacent floor sloped 10mm in the same direction. 

• Between the kitchen and dining area, the windowsill sloped 2mm down towards 
the west while the adjacent floor sloped 12mm in the same direction. 

 
Notes from the Homeowner: 

As part of our inquiries, a discussion with the homeowner took place prior to the 
structural assessment, the following was recorded: 
 

• The property was bought three years ago. 
• The main concern is the floor levels. 
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• The homeowner is concerned that the repairs to the cladding are not carried out 
to an appropriate standard. 

• The kitchen bench and joinery have been renovated. The floor was tiled over 
hardwood. The dining area has been levelled. 

• The laundry has been renovated. A new bench and tiles were installed. 
 
External: 

An external walk-over of the property was carried out during our assessment, the 
following information was noted: 
 
North Elevation:  

• The window outside of the lounge was measured to be plumb. 
• The driveway had cracks along its length. There was no significant damage or 

cracking at the interface between the house cladding and the driveway. 
 

   
 

• Cracking to the plaster was noted at the interface with the concrete patio. A 
timber board was also showing signs of rot. 

• No damage to the concrete patio was noted on this elevation. 
 
East Elevation: 

• There were signs of previous repair work to the cladding outside of bedroom 1 
and the laundry. 

• The verandah posts were twisted. Little sign of movement was noted between the 
main dwelling and the verandah beams. 

 
South Elevation: 

• The window frame outside of the kitchen and the laundry door were plumb. 
• There was no significant damage noted to the cladding along this elevation. 
• The brick veneer was generally level at the southwestern corner. 

 
West Elevation: 

• No damage or separation was noted to the concrete steps outside of the 
sunroom. 

• The brick veneer outside of the dining area was sloping 12mm down towards the 
north. A silicone type product had been applied between the brick and the 
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window frame that appeared recent. 
 

   
 

• The frame outside of the lounge was measured to be plumb. However, the top of 
the frame showed some adjustment, being smaller at the centre of the span. 
There was no sign of damage to the frame or surroundings. 

 

   
 
Internal  

An internal walk-over of the property was carried out during our assessment, the 
following information was noted: 
 
Entry/Hallway: 

• There were reasonably consistent gaps around the entry door. However, it 
appeared that the striker plate had been adjusted or replaced. 
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• The cupboard doors opened and closed freely. 
• Minor cracking to the wall lining was noted adjacent to the bedroom 1 door. 

 
Lounge: 

• The door has been removed, and the adjacent floor has a noticeable hump. 
 

   
 

• There was an uneven finish on top of the sliding door. No damage was noted in 
the surroundings. It appears that the ceiling in this location has been adjusted to 
suit. 
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• Minor cracking to the cornice was noted on the north wall. 
 
Bath: 

• The wall tiles were installed subsequent to the earthquakes and were measured 
to be level. 

• The door had a minor taper on the side. However, the door was functioning. 
 
Laundry: 

• The bench and tiles were installed after the earthquakes. 
• The external door appeared to have been modified on the bottom. There was 

also a new cover installed on the inside face. 
 

   
 
Kitchen/Dining: 

• The windows operated freely, with no issues noted. 
• New benches and joinery had been installed following the earthquakes. The tiles 

were measured to be level. The homeowner stated that they had to leave uneven 
finishes around the ceiling as it was uneven at the time of the renovations. 

• The door had a tapering gap at the bottom. The door generally opened and 
closed. 

 

 
 

• Minor cracking to the wall linings was noted above the window on the southern 
wall. 
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Sunroom: 
• The sliding doors were functioning, with no issues noted. 
• The window on the north wall was stuck opened. No damage was noted. 

 
Bedroom 1: 

• The windows were operational. However, there was a tapered gap on one side 
between the window frame and the timber. 

 

   
 

• Minor cracking was noted to the interface between the ceiling and the cornice. 
 
Bedroom 2: 

• The windows operated freely, with no issues noted. 
• There was a noticeable tapered gap at the bottom of the door. 
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4. Previous Reports 
EQC Scope of Works and Full Assessment Report, dated 13 September 2011 

EQC carried out a damage assessment and provided a scope of works and full 
assessment report on 13 September 2011. The following was recorded: 
 

• Cracking to the plaster on all four elevations. 
• Replace 10 piles. 
• Replace 19 linear meters of the perimeter foundation. Grind out and epoxy fill 

cracks. 
• A comment stated that the house had sunk to the west side. 
• Replace broken purlins. Repoint ridge capping. 
• Cosmetic damage to the wall linings in the hallway, bathroom, laundry, kitchen, 

dining, bedroom 1, bedroom 2, and lounge. 
• Cosmetic damage to the ceiling linings in the hallway, bedroom 1, and bedroom 

2. 
• Realign the external door at the rear. Ease the kitchen and lounge doors. 

 
DC Building Contract Quotation, dated 15 June 2012 

DC Building provided EQC with a contract quotation document on 15 June 2012. The 
document presents a quote for the items presented in the EQC Scope of Works from 
2011. In this documents it is noted to replace 6 piles instead of 10. 
 
EQC Opting Out Letter, dated 2 July 2012 

EQC provided an opt-out letter on 2 July 2012. It is recorded that the homeowner is 
responsible for managing the repairs. 
 
DC Building Contract Quotation, dated 14 January 2013 

DC Building provided EQC with a contract quotation document on 14 January, 2013. 
The document presents a quote for the items presented in the EQC Scope of Works 
from 2011, excluding the external work. The document states that the external work has 
been removed "as requested." 
 
House Levellers Si Ltd Letter, dated 9 April 2013 

House Levellers provided a letter on 9 April 2013. The following was recorded: 
 

• Settlement of up to 40mm was recorded to the perimeter foundation piles along 
the southwest elevation. 

• The intention is to release the affected piles and replace them with new H5 
timber piles. 

• Internal non-loadbearing piles are to be packed. 
• The ring foundation at the southwest extension will require lifting and 

underpinning. The ring foundation will be lifted as best as the structure allows. 
• The concrete patios will need to be removed to allow for adequate access. 
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• The structure is not on a concrete ring foundation apart from the southwest 
corner extension. They also noted that the structure requires up to 30 piles to be 
replaced. 

 
DC Building Contract Quotation, dated 15 April 2013 

DC Building provided EQC with a contract quotation document on 15 April, 2013. The 
document presents a quote for the external items presented in the EQC Scope of Works 
from 2011. 
 
 
Colin Plastering Ltd Letter, dated 18 September 2013 

Colin Plastering Ltd. provided a letter highlighting their findings after a site visit. They 
recommended to re-plaster and re-mesh the walls as the existing repairs would be 
extremely difficult. 
 

 
 
Edifice Tax Invoice, dated 18 March 2014 

Edifice provided a tax invoice on 18 March 2014. The invoice included: 
 

• Repairs to the cladding 
• Jacking and packing six piles 
• Epoxy cracks to the ring foundation and concrete patio. 

 
Wrightway Floor Level Survey Plan, dated 1 November 2022 

Wrightway Construction carried out a floor-level survey and produced a plan on 1 
November, 2022. The following was recorded: 
 

• The house has a floor level variance of 42mm. 
• The floor gradients exceed the MBIE guidelines. 
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Cavity Critter Under Floor Inspection Report, dated 6 February 2023 

Cavity Critter carried out a subfloor inspection and report on 30 May, 2022. This report 
provides images of the individual piles and perimeter foundation throughout the 
dwelling. See the subfloor plan below indicating the existing foundation layout: 
 

• The condition of the subfloor members appears reasonable for a building of this 
age. The perimeter foundation generally appears to have been constructed from 
concrete with rounded stone aggregates, which can be typical for a dwelling of 
this era. In general, the inside face of the concrete was relatively well compacted, 
although there were some areas of 'boney' concrete where the aggregates were 
more prominent. The timber subfloor is generally supported by timber bearers 
sitting directly on the perimeter foundation and concrete piles. 

 

   
 
• There was one crack noted in the perimeter foundation along the eastern 
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elevation. 
 

 
 

• Notching of a bearer under the lounge area was noted. No packing of the piles 
was recorded. 

 

 
 

• There were two piles cracked in the middle. 
 

   
 
 
KGA Geotechnical Investigation Report, dated 29 June 2023 

KGA Geotechnical prepared a geotechnical report at our request on 29 June 2023. The 
following was recorded: 
 

• The soils encountered onsite comprise topsoil and fill up to 0.5m depth over silty 
sand to approximately 1.5m depth. The underlying soil layers comprise silt to 
2.8m, sand and sandy sild to 3.5m, sand and gravel to 6.3 and sand up to 10.3m 
depth.  

• Based on the observations from the hand-dug trial pits, the concrete perimeter 
footing for the original dwelling is founded at a depth of approximately 0.45m 
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near the southeastern corner of the dwelling, atop the sandy silt/ silty sand. The 
hand dug trial performed near the northeastern corner of the structure did not 
encounter the foundation footing of the structure. The test indicated that the 
perimeter façade appears to be seated at ground level atop topsoil material. The 
founding depths of the perimeter beam of the southwestern extension, concrete 
patio/sunroom foundations, and internal/external piles are not known. 

• During KGA's site testing, groundwater was encountered at an average depth of 
approximately 2.0m. 

• KGA provided an assessment of the calculated nominal liquefaction settlement 
index values (in the upper 10m) under Serviceability Limit State (SLS) and 
Ultimate Limit State (ULS) levels of shaking intensity. Their results are summarised 
here: 

• At SLS levels of shaking intensity, the liquefaction-induced vertical settlements 
were calculated to be 10mm. 

• At ULS levels of shaking intensity, calculated settlements were up to 50mm. 
• These settlements generally fall within a TC2 categorisation as defined by the 

MBIE Guidance. 
• Liquefaction-induced ground deformation analysis was carried out by KGA 

analysing the CPT data. The ULS performance levels indicate up to 10% of the 
deposit may liquefy, with liquefaction occurring in layers of limited thickness and 
ground deformation resulting in relatively minor differential settlements. On the 
other hand, KGA points out that, based on the degree of liquefaction ejecta 
present onsite and nerby following the February 2011 earthquake, they consider 
that their analyses are likely to underestimate the true liquefaction potential and 
overall performance of the site. A site performance in line with  
"high" effects from excess pore water pressure and liquefaction from Table 5.1 of 
Module 3 may be more representative of expectedsite performance.  

• "The inferred lateral movement from LiDAR (NZGD) indicates that the site has 
experienced 220mm (± 400mm) of horizontal movement to the southwest during 
the CES. Ground observations by the EQC for the February and June 2011 
earthquakes indicate the site was not subject to lateral spreading. Furthermore, 
no cracks were mapped in the vicinity of the site. Based on these considerations, 
we believe the site presents a potential for minor global lateral movement of the 
ground across the site." 
 

• KGA concludes the following: 
o "As the current measured floor levels were conducted over ten years after 

the major events of the CES, the measured settlements likely include 
construction-related variations, historic static settlements, and settlements 
due to seismic-induced liquefaction. We note that it is not possible to 
accurately quantify the amount of settlement attributable to initial static 
settlements versus settlements that occurred during seismic shaking or 
reconsolidation settlements that occurred subsequent to shaking. 
However, based on the generalised western tilt of the structure and post-
earthquake aerial photography evidence of onsite (and nearby) 
liquefaction ejecta following the February 2011 earthquake, it is our 
opinion that the dwelling has likely been materially affected as a result of 
liquefaction-related settlements during the CES."   

 

Christchurch City Council  |  Exemption from building consent  |  BCN/2025/7826  |  10/10/2025  |  Page 43 of 194



Wrightway Construction 
19 Belfield St, Dallington   

Viden Group Consulting Engineers  |  Page 20 
Unit 2, 201 Opawa Rd, Hillsborough, Christchurch  |  03 741 2064  | office@viden.co.nz 

• KGA's recommendations for the foundation repair are: 
o "The structure may be relevelled using a performance-based underpinning 

methodology, with underpins based into natural soils below 0.5m depth 
where a geotechnical ultimate bearing capacity of 150kPa may be 
assumed." 

o "The shallow piles may be relevelled using jacking and packing 
methodology." 

o "Localised piles may be replaced to structural engineer design if they 
exhibit evidence of excessive tilting or settlement, or if excessive packing 
would be required. New piles  should be seated below 0.5m depth and 
designed for a GUBC of 150kPa." 
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5. Technical Discussion 
Viden recorded an overall floor level variation of 42mm. The level survey identified floor 
slopes with high points in the north-eastern corner, in bedroom 1, towards low points in 
the west elevation, in the lounge and sunroom. The floor levels were also recorded by 
Wrightway Construction, with a 42mm floor variance. The floor slopes in both level 
surveys are consistent.   
 
Interior walls were painted after the CES. The bathroom, laundry, and kitchen have also 
been renovated. New floor tiles were installed in the kitchen. The homeowner stated 
they attempted some localised relevelling in the dining room, when the tiles were 
installed. The homeowner also stated that the windows had been renovated in the 
kitchen. 
 
There were some inbuilt inconsistencies recorded between the floor levels and adjacent 
elements. The top of the lounge sliding door was sloping 26mm down towards the 
south, while the floor was only sloping 10mm. There were elements on the outside and 
inside of the frame that showed that some adjustment was made at the time of 
construction. In the lounge slider, the separation between the frame and the soffit was 
10mm less in the middle to allow for the difference with the soffit. A similar situation was 
observed inside with the cornice, moulding, and the top of the sliding door. 
 

   
 
 
The window on the southern elevation, between the kitchen and the dining area, was 
generally level, while the adjacent floor was 12mm sloping down towards the west. 
However, the floor levels were recorded around the furniture and not directly under the 
windowsill. When this area is compared to the Wrightway floor level survey, the levels 
recorded directly under the windowsill were sloping 4mm down towards the west, in 
line with the windowsill sloping 2mm in the same direction. See localised floor surveys 
below: 
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There is a clear trend of the house sloping down towards the west. The initial EQC 
scope of works indicates that the "home has sunk to the west side" and "have allowed to 
remove and replace some of the foundation and piles." The document indicates 
replacing 10 piles and removing the perimeter foundation. The EQC scope of works 
also registered 3 doors that needed to be eased or adjusted. See the extract below: 
 

 
 
House Levellers stated in their letter dated 9 April 2013 that they noticed a settlement of 
up to 40mm towards the southwest corner. Their strategy was to replace approximately 
30 piles with further engineering input. However, this quote was replaced with the one 
from Edifice, which quoted to jack and pack 6 piles. There are no records outlining the 
rationale for changing the repair strategy. Ultimately, the Cavity Critter report reveals 
that the piles have not been packed and that one of the bearers appears to have been 
notched under the lounge door. It is not clear if the notch of the bearer was completed 
before or after the CES. See quotes and the photo of the notched bearer below: 
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Wall verticalities were measured with a spirit level throughout the dwelling. No real 
trend was noted on the walls, with most being within 5mm variance over the length of a 
1200mm level. 
 
The NZGD maps show moderate to severe liquefaction in the February 2011 and June 
2011 events. 
 

 
 
KGA conclude in their geotechnical report that the dwelling has likely been materially 
affected due to liquefaction-related settlements during the CES. They base this on the 
general western tilt of the structure and post-earthquake aerial photography evidence 
of liquefaction ejecta at the site (and in the vicinity) following the February 2011 
earthquake.  
 
Considering all of the above, I believe it is likely that the dwelling has settled down 
towards the western elevation as a result of the CES. The eastern section of the house 
has a consistent floor dislevelment of approximately 18mm. Minor signs of stress were 
still visible in the lounge cornice and above the kitchen window, where the change in 
floor slopes was noted. 
 
Therefore, foundation relevelling is recommended by a combination of jacking and 
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packing piles, replacing them or underpinning of the perimeter foudantion elements. 
Due to the make up of the foundation and the combionation of footings, piles and 
foundation beams, a combination of strategies will be required. See the foudantion plan 
below and the relevelling strategy appended to this document. 
 

 
 
If relevelling is confirmed, it should target a 'when new' condition and be performance-
based. The target levels provided are an indicator. However, the final levels will need to 
be determined during relevelling and based on the acceptable level of consequential 
damage. See A03 for the proposed extent of the relevelling.  
 
It appears likely that the notching of the bearer was completed as part of the earthquake 
repairs; however, this will need to be confirmed. If confirmed, a repair of the notched 
bearer can be carried out following the details appended to this report. 
 
If pile replacement is required due to the condition of the existing piles, a new pile 
detail can be provided. 
 
There was minor damage to the internal linings, likely to have resulted from the CES or 
as part of the repair process. This damage appears consistent with previous EQC 
documentation and does not appear to have been remediated or was remediated 
unsuccessfully. Therefore, repairs are recommended to be carried out following section 
7 of the MBIE guidelines. 
 
In the EQC Scope of Works, it was recommended to remediate the cracking to the 
cladding. In the Edifice quote, repairs to the cladding were recorded. However, the 
workmanship and detail around the openings do not appear to meet the required 
standard. As a result, it is recommended that the cladding repairs be assessed and 
remediated by a contractor experienced in this type of cladding repair. 

Christchurch City Council  |  Exemption from building consent  |  BCN/2025/7826  |  10/10/2025  |  Page 48 of 194



Wrightway Construction 
19 Belfield St, Dallington   

Viden Group Consulting Engineers  |  Page 25 
Unit 2, 201 Opawa Rd, Hillsborough, Christchurch  |  03 741 2064  | office@viden.co.nz 

 
We concur with the recommendation made by KGA in their geotechnical report which 
states: "Removing the heavy roofing and replacing the heavy elements with an 
equivalent lightweight alternative is likely to result in a foundation with better overall 
performance (following completion of the relevelling works). Likewise, replacing the 
heavy concrete patio at the southwestern elevation with a timber decking alternative 
would be beneficial for future structural performance." However, we not this is a 
recommendation not a requirement.  
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6. Limitations 
This report has been developed from a visual inspection of the structural damage 

sustained to the dwelling as a direct result of the Canterbury Earthquake Sequence 

(CES); electrical, service connections, sanitary fittings and secondary elements such as 

windows and fittings were not inspected unless specifically noted in the report. 

 

The inspection comprised only structural elements readily visible and accessible by 

reasonable means in accordance with Viden health and safety requirements. Unless 

otherwise noted, structural elements hidden by wall linings, ceilings and cladding have 

not been inspected.  

This report does not constitute construction issue documentation, and further 

engineering advice should be sought before finalisation of the repair solution.   
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7. Photos 

  
1. 2. 

  
3. 4. 

  
5. 6. 
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7. 8. 

  
9. 10. 

  
11. 12. 
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8. Appendices 

A01 Floor Plan 

A02 Level Survey 

A03 Floor Relevelling Plan 

A04 Notching Detail 

A05 Perimeter Foundation Underpinning Detail 

A06 Pile Packing Detail 

A07 New Pile Detail 

A08 KGA Geotechnical Report 

A09 Cavity Critter Subfloor Investigation Report 
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NOTES

1. GRUB OUT BELOW FOUNDATION BETWEEN JACKING PADS AND FILL WITH NON SHRINK FLOWABLE GROUT.

2. INSPECTION OF GROUND AT BASE OF EXCAVATION REQUIRED BY ENGINEER. EXCAVATIONS TO BE TAKEN
THROUGH ANY TOPSOIL OR FILL AND BE FOUNDED IN 150kPa MINIMUM.

3. EXCAVATE, REINFORCE AND CONCRETE UNDERPINNING PADS UNDER THE EXISTING PERIMETER
FOUNDATION WALL AT LOCATIONS AND TO SIZES SHOWN ON THE DRAWINGS.

4. FOLLOWING JACKING, PROVIDE H5 90x90mm TIMBER STRUTS OR SIMILAR BETWEEN THE UNDERPINNING
PADS AND THE PERIMETER FOUNDATION AND REMOVE JACKS.

5. FILL THE SPACE BETWEEN THE UNDERSIDE OF THE FOUNDATION AND THE GROUND AT THE JACK PITS
BETWEEN THE JACKS WITH FIRTH FLOWABLE FILL. (MIN 10MPa)

6. REINSTATE THE ADJACENT GROUND.

PERIMETER FOUNDATION JACKING USING REINFORCED
CONCRETE JACKING PADS (ELEVATION)

NEW UNDERPINNING PAD 25 MPa WITH
MIN 3-D12 EACH WAY MIN 75MM COVER
PADS SPACED AT 1.5m C/C
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EXISTING PERIMETER FOUNDATION

JACK

NON SHRINK FLOWABLE GROUT.
SEE NOTE 1.
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FILL AFTER JACKING WITH FIRTH
FLOWABLE FILL

H5 TREATED TIMBER PROP OR
SIMILAR TO REPLACE JACK PRIOR
TO POURING

NEW UNDERPINNING PAD 25 MPa WITH
MIN 3-D12 EACH WAY MIN 75MM COVER
PADS SPACED AT 1.5m C/C

MIN 150kPa ULTIMATE BEARING
CAPACITY TO BE CONFIRMED ON SITE
BY ENGINEER DURING CONSTRUCTION

REINSTATE SOIL
MAINTAIN MIN CLEARANCE

EXISTING PERIMETER
FOOTING SHAPE MAY VARY

EXISTING
SUPERSTRUCTURE

PERIMETER FOUNDATION JACKING USING REINFORCED
CONCRETE JACKING PADS (SECTION)

PERIMETER
FOUNDATION
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NOTES

1. ALL CONSTRUCTION AND

FIXINGS IN ACCORDANCE WITH

THE BUILDING CODE & NZS

3604:2011.

2. ALL STEEL FIXINGS TO AS

REQUIRED BY NZS 3604:2011

3. ALL NEW TIMBER SHALL BE

RADIATA PINE SG8 GRADE.

4. FOR TIMBER PILES OF

HEIGHTS BETWEEN 150mm

AND 300mm ABOVE FINISHED

GROUND LEVEL A DAMP

PROOF COURSE OR OTHER

IMPERVIOUS MATERIAL SHALL

BE PLACED BETWEEN THE PILE

AND THE FRAMING TIMBERS

OR PACKER

5. ALL DIMENSIONS SHOWN ARE

MINIMUM UNLESS NOTED

OTHERWISE

6. TO BE READ IN CONJUNCTION

SPECIFICATION.

7. FOR USE IN TC1 & TC2 ZONES

FOR SINGLE STOREY

BUILDINGS

2/4.9mm SS

WIRE DOGS +

2/100x3.75Ø NAILS

1
0

0
 
M
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N

NEW  H5

TIMBER PILE

EXISTING BEARER

DPC

EXISTING JOIST

NEW  25 MPa

CONCRETE FOOTING

125

600 x 600

50
0

scale nts
NEW PILE DETAIL

Minimum Ultimate Bearing
Capacity of 150 KPa
To be confirmed on site by
Geotechnical Engineer.

A07

NEW PILE
DETAIL
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EXECUTIVE SUMMARY 

 

Geotechnical Engineering Investigation 

Dwelling Foundation Assessment 

19 Belfield Street 

Dallington, Christchurch 
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 Lithology 
The sub-surface conditions comprise fill material up to 0.5m depth over silts and 
sands to 1.5m. Low to moderately plastic silts are present to 2.5m with sands to 

3.5m, and sandy gravels to 6.5m. Below this are sandy soils to at least 20m depth. 

Soil Classification as per NZS 
1170.5:2004 

Class ‘D’ (Deep or soft soil sites) 

Groundwater Depth Encountered at an average depth of approximately 2.0m 

Bearing Capacity 
A geotechnical ultimate bearing capacity (GUBC) of 150kPa was found below 

0.5m depth 
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Vertical Displacement under 
Earthquake Ground Motions 

(Index Value) 

SLS ULS 

Up to 10 Up to 30 

Liquefaction Potential Index 
(LPI) Value 

SLS ULS 

< 1 Up to 5 

Liquefaction Severity Number 
(LSN) Index Value 

SLS ULS 

Up to 3 1 to 9 

Horizontal Movement 
Lateral Spreading Lateral Stretch 

Minor Minor 

Seismic Technical 
Categorisation 

MBIE TC2 

Site Specific TC2 
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KGA must be provided with any repair/rebuild methodologies prior to implementation, in order to confirm the 
suitability of our proposed strategies. 
 

Foundation Repair: 

• Mechanical relevelling using underpins seated at 0.5m depth into natural soils with a GUBC of 150kPa. 

• Piles may be re-levelled using jacking and packing methodology as per MBIE Guidance Appendix A.1.1.2, 

Option 1: Jacking and packing methodology. 

• Localised piles may be replaced to structural engineer design if they exhibit evidence of excessive tilting or 

settlement; new piles to be seated below any topsoil or fill and designed for an ultimate unfactored soil bearing 

capacity of 150kPa. 

• Consideration should be given to replacing heavy roofing and concrete patios with lightweight alternatives. 
 

Foundation Rebuild: 

• TC2 - Option Type A or B Timber Floor, designed for a GUBC of 150kPa. Foundation excavation to extend below 

existing topsoil and fill material (encountered to 0.5m depth during our onsite investigation). 

• Same foundation type to be used across the entire structure, and consideration should be given  to replacing 

heavy roofing and concrete patios with lightweight alternatives. 
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A full copy of this report must be provided to all relevant parties involved in the project. This should include, but not be 
limited to, owner, architectural designers, engineers (civil and structural) and the earthworks/building contractor. 
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1. INTRODUCTION 

 

At the instruction of Viden Consulting Engineers Ltd (Viden), we have undertaken a geotechnical 

engineering investigation on the property comprising 19 Belfield Street in Dallington, Christchurch. 

The work was carried out in accordance with our Agreement dated 2 June 2023. 

 

As part of our investigation, we have undertaken a detailed site and environs walkover inspection, and 

referenced available information from the New Zealand Geotechnical Database (NZGD), Environment 

Canterbury (ECan) and Christchurch City Council (CCC) websites. We also conducted a subsurface 

investigation comprising hand auger boreholes, with associated Scala penetrometer tests, hand trial 

pits and cone penetrometer testing in order to assess ground conditions and likely behaviour of the 

ground, as well as to provide guidance on foundation repair and/or replacement strategies for the 

existing dwelling on the site. 

 

The investigation was carried out with reference to the Ministry of Business, Innovation & Employment 

(MBIE) Guidance - Version 3, dated December 2012 - “Repairing and rebuilding houses affected by 

the Canterbury earthquakes” and subsequent updates, as well as the relevant New Zealand 

Geotechnical Society (NZGS) and MBIE Modules; “Earthquake Geotechnical Engineering Practice”. 

 

This report presents our findings and conclusions. It has been prepared in the context of providing 

geotechnical information for use in assessing options for the proposed foundation remedial works, 

and for use in structural design as part of a Building Consent application. 

 

 

2. SITE DESCRIPTION 

 

The property is legally described as Lot 9, DP 16872 and has an area of 627m2. The property is 

rectangular in shape and is located on the western side of Belfield Street. It is otherwise bounded by 

residential properties, as shown on our site plan, attached to this report. The site is located 

approximately 200m northeast of the Avon River. The site and nearby surroundings are near level. 
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3. EXISTING STRUCTURES AND PROPOSED DEVELOPMENT 

 

3.1 Existing Structures 

 

The property is currently occupied by a single storey dwelling, a standalone garage and a sleepout. 

The dwelling comprises lightweight cladding and heavy roofing, with timber floors supported by 

internal shallow piles. The main dwelling foundations comprise a combination of external piles with a 

perimeter facade (Foundation Type A1 as per the MBIE Guidance) and concrete strip footings; the 

southwestern extension has concrete perimeter foundations supporting heavy cladding (Foundation 

Type B2). A concrete patio is located at the northwestern corner of the structure. The foundation type 

of the enclosed sunroom at the centre of the western elevation is unknown. 

 

We understand our report is limited to the dwelling, and that the garage and sleepout structures 

(located northwest and southwest of the dwelling, respectively) are beyond our scope. 

 

A concrete driveway extends along the northern site boundary to the garage, and concrete pathways 

are present along the western and southern elevations of the dwelling. Timber decking is present at 

the southern portion of the eastern elevation (south of the dwelling entry), and the remainder of the 

site comprises lawn and garden areas, with mature trees east and west of the dwelling. 

 

A review of the historical aerial photographs, as obtained from the ECan database, indicates that the 

dwelling was constructed in the 1950s, and the garage was constructed in the early 1970s. The 

dwelling appears to have been extended at the southwestern corner in the early 1980s, with the 

sunroom constructed at the centre of the western elevation in the (the photographs from this time 

period are unclear), and the sleepout constructed in the late 2010s. 

 

3.2 Proposed Works 

 

We understand that the dwelling shows indications of damage despite previous earthquake repair 

works having been completed following the events of the 2010 and 2011 Canterbury Earthquake 

Sequence (CES). The existing structural damage is detailed in the assessment report by Viden, 

described in further detail in Section 4. It is our understanding that the most appropriate foundation 

repair or replacement strategies will be determined based on the conclusions of this geotechnical 

report. 
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4. BACKGROUND INFORMATION 

 

4.1 Sources Consulted 

 

The following third party information sources were consulted and referred to in this report: 

• EQC/EQR Documentation  

• Cavity Critter Underfloor Inspection Report 

• Viden Draft Structural Engineers Report  

• New Zealand Geotechnical Database (NZGD) 

• Environment Canterbury (ECan) 

• Christchurch City Council (CCC) 

 

A summary of our understanding of the third party information is presented below. We note that the 

below summary of information is limited to that considered relevant to the geotechnical assessment 

of the property, and is intended to present facts and opinions as contained in third party sources and 

does not constitute interpretation or endorsement by KGA. Our references to the bedrooms in the 

house are based on the floor plan contained in the Viden report, included in Appendix A.  

 

4.2 EQC / Fletcher EQR Documentation 

 

EQC / Fletcher EQR issued various documents detailing the recorded earthquake damage and 

planned remediation work following the major events of the CES. We have provided an overview of 

relevant information from the following documents.  

 

EQC Full Assessment Report & Scope of Works (CLM/2011/116146) – 13 September 2011 

• Cracking of cladding plaster on all elevations. 

• Recommended replacement of 10 piles. 

• Recommended replacement of 19 linear meters (lm) of the perimeter foundation. 

• Grind out and epoxy fill perimeter beam cracking. 

• Cosmetic damage identified within interior linings. 

• Realignment recommended for rear external door, and easement recommended for internal 

kitchen and lounge doors. 
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EQC Opting Out of EQR Letter (CLM/2010/109241 and CLM/2011/116146) – 2 July 2012 

This letter indicates that EQC has provided a repair strategy for identified earthquake damage, and 

that the Claimant (homeowner) is responsible for arrange those repairs without recourse to EQR. 

 

DC Building Contract Quotations – June 2012 to April 2013 

The initial quotation (15 June 2012)  indicates that the amount of piles to be replaced has been 

reduced from ten to six. A subsequent quotation dated 14 January 2013 states that the external work 

was removed “as requested”; however, a final quotation from 15 April 2013 includes for the external 

items from the EQC Scope of Works. 

 

House Levellers Si Ltd Letter – 9 April 2013  

• 40mm of settlement was recorded along the perimeter foundation piles of the southwestern 

elevation; these were scheduled to be replaced with new H5 timber piles on concrete pads.   

• Up to 30 piles are indicated to require replacement (in the opinion of House Levels Si Ltd). 

• The perimeter foundation along the southwestern extension required lifting and underpinning. 

• Internal non-load bearing piles were scheduled to be packed. 

• Concrete patios were to be removed to allow for access. 

 

Tax Invoice from Edifice Ltd (Ref. W03071) – 18 March 2014 

The Edifice Tax Invoice included for cladding repairs, jacking and packing six subfloor piles, and epoxy 

crack filling along the perimeter foundation and concrete patio. 

 

Wrightway Floor Level Survey Plan – 1 November 2022 

• Maximum floor level variation of 42mm, with gradients in excess of MBIE Guidelines. 

• High areas are shown near the southeastern corner of the dwelling, with low points along the 

western elevation. 

• Apparent hogging in Lounge, Bedroom 1 and Bedroom 2. 

 

4.3 Cavity Critter Underfloor Inspection Report – 6 February 2023: 

• The ground is obscured by polythene damp proof membrane (DPM), and the majority of the 

subfloor timber is obscured by insulation material. 

• Subfloor piles comprise precast concrete. It is unknown if the piles are concreted into the 

ground due to the presence of the DPM. 

• A pile near the centre of the structure (photograph 29) appears to be wicking moisture from 

the ground up to the timber bearer, suggestive of wet ground conditions below the DPM. 
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• Signs of historical (possibly repaired) above floor water leaking are present near the centres 

of the southern and eastern elevations (photographs 40 and 61, respectively). These areas 

correlate with the Kitchen and Bath, as per the Viden plan. Yellow mould is also shown at 

the base of the pile near photograph 61, which also indicates wet ground conditions below 

the DPM. 

• A notched and cracked bearer (unreinforced) is present near the centre of the structure 

(photograph 48); the pile below is also shown to be cracked. An additional notched bearer is 

shown on photograph 36. 

• A second cracked pile is located near the northeastern corner (photograph 54). 

• Cracking is present within the perimeter footing near the southwestern corner 

(photograph 67). 

 

4.4 Viden Structural Engineers Draft Report (226-161) – 3 May 2023 

 

Viden undertook an earthquake assessment of the dwelling, comprising a review of the EQC and third 

party documentation (detailed in the previous subsections of this report), site visit and floor level 

survey, discussion of observed damage and recommended repair strategies.  

 

Viden’s site visit and floor level survey indicate the following (for reference, the floor level survey is 

included within Appendix A of this report): 

• Floor dislevelment of 42mm, with the high point near the northeastern corner of the structure 

(Bedroom 1), and low points at the western elevation (Lounge and Sunroom), as well as the 

southeastern corner of the dwelling.  

• Floor slopes are considered to generally align with windowsills, door heads, lintels and 

benches.  

• Some inbuilt inconsistencies are present between floor levels and adjacent elements, 

including the lounge sliding door, as well as elements on the interior and exterior frame 

indicating adjustments at the time of construction. 

• Hogging style settlements are apparent within the Lounge, Sunroom and Bedroom 2. 

• Homeowner indicated localised relevelling was attempted following the CES within the Dining 

room when floor tiles were installed within the Kitchen. Windows within the Kitchen were also 

renovated after the CES. 
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Viden conclude that the dwelling has likely settled down to the western elevation as a result of the 

CES, and recommend that a geotechnical investigation is conducted in order to confirm the settlement 

mechanism onsite. Viden consider that relevelling can be achieved by mechanical jacking the 

perimeter foundation and jacking and packing the internal piles.   

 

4.5 New Zealand Geotechnical Database (NZGD) & Environment Canterbury (ECan) 

 

The NZGD and ECan websites were searched for geotechnical information in the form of relevant 

well/borehole logs and Cone Penetrometer Test (CPT) data. Two relevant CPTs were found in the 

vicinity of the property; the locations are indicated on our site plan, and the test logs are reproduced 

in Appendix B. The data is described further in Section 7.1 of this report. 

 

The ECan website indicates that the site is overlaying a “Coastal Confined Gravel Aquifer System”. 

According to GNS Science, the median depth to the water table ranges from 2m to 3m below ground 

level (bgl). 

 

A summary of aerial photography and field observations, as well as the Peak Ground Acceleration 

(PGA) experienced on the site during the major earthquake events of the Canterbury Earthquake 

Sequence (CES) is given in Table 1. We have also scaled the PGA to a magnitude 7.5 event to be 

able to compare the recorded PGA to the ULS and SLS values recommended in the MBIE Guidance 

(PGA7.5(ULS)=0.35g, PGA7.5(SLS)=0.13g). 

 

For the magnitude scaling factor assessment, it is important to note that the 13 June and 23 December 

2011 aftershocks each comprised two separate earthquakes. In both cases, the second of the two 

earthquakes was the more damaging, but the first earthquake is inferred to have caused elevated 

pore water pressure and increased the susceptibility for liquefaction to occur. To take the two 

earthquakes into consideration for modelling purposes, the Tonkin & Taylor Liquefaction Vulnerability 

Study considers the second earthquake with an increased magnitude to include the effects of the first 

one. The design earthquake magnitude for each event is presented in Table 1, and a copy of the 

Property Summary Report is included in Appendix B. 
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Table 1: Summary Desk Study Information 

 
September 2010 

(M 7.1) 
February 2011 

(M 6.2) 
June 2011 

(M 6.0) 
December 2011 

(M 5.9) 

Aerial 
Photography 
Liquefaction 
Interpretation 

(KGA) 

No observed 
liquefaction 

ejecta 

Minor to moderate 
observed 

liquefaction ejecta 
onsite; moderate to 
severe liquefaction 

ejecta observed 
nearby and within 

roadway 

No observed 
liquefaction 

ejecta 

No observed 
liquefaction 

ejecta 

Aerial 
Photography 
Liquefaction 
Interpretation 

(EQC) 

No observed 
liquefaction 

ejecta 

Moderate to severe 
observed 

liquefaction ejecta 

Moderate to 
severe 

observed 
liquefaction 

ejecta 

No observed 
liquefaction 

ejecta 

Ground 
Observations 

(EQC) 

No observed 
ground cracking 

or ejected 
liquefied material 

No lateral 
spreading but 

minor to moderate 
quantities of 

ejected material 
(property only) 

No lateral 
spreading but 

minor to 
moderate 

quantities of 
ejected material 
(roadway only) 

Not mapped 

Mapped Ground 
Cracks 

No cracks mapped onsite or nearby 

Lidar Cumulative 
Vertical 

Displacement1 
230mm subsidence 

Horizontal 
Ground 

Movement2 
220mm (±400mm) southeast 

Groundwater 
Depth (m)3 

2.6 2.4 2.4 2.3 

PGA (g) 0.19 0.41 0.25 0.27 

Scaled  
PGA7.5 (g)4 

0.17 0.29 0.17 0.18 

1 To February 2012, tectonic vertical changes excluded, may be subject to Lidar accuracy limit 
2 Horizontal Ground Movement – “Local” (Observed – Tectonic) 
3 Interpreted from the “Property Summary Report” 
4 Scaled to M7.5 using Idriss and Boulanger recommendations (2008) 
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4.6 Christchurch City Council (CCC) – Flooding Risk 

 

According to email communication with the CCC (included within Appendix B), the property is within 

a CCC District Plan Flood Management Area, with a Finished Floor Level (FFL) requirement of 

12.30m RL, and a recommended FFL of 12.56m RL. According to CCC LiDAR data, ground level 

onsite ranges from 11.76m RL to 12.25m RL. The CCC should be contacted directly to comment on 

the floor level requirement, as a full flood risk assessment is outside the scope of this report. 

 

4.7 Environment Canterbury (ECan) – Listed Land Use Register 

 

ECan has identified sites where hazardous activities and industries have been located throughout 

Canterbury, and maintains the Listed Land Use Register (LLUR) database which alerts about potential 

contamination before site works commence. After consultation of the database regarding these sites, 

the following information was obtained: “The Listed Land Use Register does not currently have any 

information about a Hazardous Activities and Industries List site on your selected land parcel”. The 

relevant extracts from the LLUR are presented in Appendix B. 

 

Due to the limited extent of our investigation, we cannot guarantee that contamination is not present. 

 

 

5. SITE OBSERVATIONS 

 

The following observations were noted during our site walkover on 14 June 2023 (relevant site 

photographs are included within Appendix C): 

• Presence of decking, pathways and concrete driveway adjacent to dwelling foundation limits 

possible trial pit locations. 

• Minor cracking noted to plaster cladding. 

• Minor cracking noted within render of perimeter façade, particularly near services / openings 

/ vents. 

• Dwelling appears to be well maintained. 

• Cracking of concrete walkways and driveway. 
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6. GEOLOGY 

 

The published Geology of the Christchurch urban area (1992) shows the site is underlain by the 

Yaldhurst Member of the Springston Formation. The Springston Formation was deposited during the 

Holocene epoch (≤ 10,000 years old), and has accumulated the inland margin of the Christchurch 

Formation. The Springston Formation contains postglacial fluvial channel and overbank sediments 

resulting in the deposition of well-sorted gravels, sands and silts sourced from the Southern Alps. Due 

to the movement of the Waimakariri River channels, the deposits appear as fan shaped wedges or 

localised lenses, creating extensive layers with varying thicknesses. 

 

The Yaldhurst Member is the most recent deposit of the Springston Formation and was deposited just 

above the present Waimakariri River flood level during the last 3000 years. It contains three distinct 

lithological units; alluvial sand and silt overbank deposits; historic river flood channels containing silts, 

sands and alluvial gravel; and peat deposits. 

 

 

7. GROUND INVESTIGATION 

 

7.1 Existing Ground Information 

 

A search of the ECan and NZGD websites identified two CPTs within the vicinity of the site. We 

considered these tests relevant, and the CPT data was used in our liquefaction analyses. The 

investigation logs are indicated on the attached site plan and reproduced in Appendix B; the data 

points are listed in Table 2. 

 

Table 2: NZGD Data 

NZGD Test 

Reference 
Source 

Source 

Reference 

Probe 

Depth (m) 

Approx. 

Distance 

From Site (m) 

CPT_189374 Geotechnics CPT02 20.5 25 (southeast) 

CPT_19781 McMillan Drilling for T&T  DAL-TC2-CPT010  10.0 30 (northwest) 

 

  

Christchurch City Council  |  Exemption from building consent  |  BCN/2025/7826  |  10/10/2025  |  Page 74 of 194



 
 

Geotechnical Engineering Investigation K230406-1 

Dwelling Foundation Assessment - 19 Belfield Street, Dallington, Christchurch 

29 June 2023  10 

7.2 Current Ground Investigation 

 

In order to supplement the existing nearby ground information, a project specific deep and shallow 

ground investigation for subsoil identification and bearing capacity purposes was undertaken. The 

subsurface conditions on site were explored by drilling four hand auger boreholes (HA01 to HA04), 

performing four Scala penetrometer tests (SP01 to SP04) within the borehole locations, and 

completing one CPT (CPT-01). To investigate the perimeter foundation embedment and founding 

soils, two hand dug trial pits (HTP01 to HTP02) were excavated alongside the perimeter foundation 

wall in conjunction with Scala penetrometer tests (SP05 to SP06). 

 

The shallow ground investigation services were provided by Landform Projects Ltd on behalf of KGA 

on 14 June 2023, with the CPT undertaken by Ground Investigation Ltd on the same date. An overview 

of the ground investigations is presented in Table 3 and a description of the testing is given in the 

following sections. 

 

Table 3: Schedule of Exploratory Ground Investigation 

Test Type 
Test 

Ref. 
Depth (m) 

Reason for 

Termination 
Date of Test 

Hand Auger 

HA01 3.0 Target depth 

14 June 2023 
HA02 3.0 Target depth 

HA03 2.8 Collapsing sand 

HA04 3.0 Target depth 

Scala Penetrometer 
(Hand Auger 
Locations) 

SP01 

3.0 Target depth 14 June 2023 
SP02 

SP03 

SP04 

Hand Dug Trial Pits 
HTP01 0.6 Base of foundation 

located 
14 June 2023 

HTP02 0.3 

Scala Penetrometer 
(Trial Pit Locations) 

SP05 
1.1 Target depth 14 June 2023 

SP06 

CPT CPT-01 10.3 Target depth 14 June 2023 

 

The exploratory test locations were selected to provide representative indications of the subsurface 

ground conditions within the area being assessed. The test locations are shown on our site plan. 
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7.3 Scala Penetrometer Tests and Hand Auger Boreholes 

 

The Scala penetrometer probe consists of a hand operated dynamic cone penetrometer and is used 

to evaluate the penetration resistance of a soil. A 9kg hammer weight is dropped over a distance of 

510mm driving a 20mm diameter cone into the ground. The number of hammer blows is recorded for 

each 50mm of penetration. Testing is in accordance with Test 6.5.2:1988 of NZS 4402. 

 

Hand auger boreholes were drilled in conjunction with the Scala penetrometer testing using a 50mm 

diameter hand auger and a soil description log in accordance with the NZGS Guidelines “Field 

description of soil and rock” is presented for each borehole. Scala Penetrometer testing was carried 

out at nominal 1.0m depth intervals with hand auger boreholes drilled over the Scala test points to the 

same depth to reduce the friction on the rod for subsequent testing. 

 

The hand auger boreholes and Scala penetrometer tests were intended to be taken to 3.0m depth or 

to a depth where effective refusal was reached, whichever was shallower. 

 

7.4 Hand Dug Trial Pits 

 

The hand dug trial pits were excavated using a shovel at selected points around the perimeter 

foundation beam. The hand excavations were advanced carefully adjacent to the foundations to 

prevent any damage, and were extended to at least the underside of the footing. A steel rod was then 

pushed underneath the footing to confirm that the concrete does not extend deeper in the centre of 

the foundation than at the exterior. 

 

Scala penetrometer testing was carried out from ground level at the test pit locations, to a depth of 

1.0m or refusal, in order to gain an indication of the soil density immediately below the perimeter 

foundations. 

 

7.5 Cone Penetrometer Testing 

 

The CPT testing was undertaken by Ground Investigation Ltd with a 1.1 tonne Pagani TG63-150, 

using a cone of 10cm2 cross-sectional area, and a 150cm2 friction sleeve area. Continuous 

measurement of pore water pressure was undertaken during testing (u2). The tests were undertaken 

in accordance with A.S.T.M. Standard D 5778-12 procedure. The test target depth was to a minimum 

depth of 10m or refusal, whichever came first. 
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7.6 Subsurface Conditions 

 

The subsurface ground conditions encountered are briefly described and summarised in Table 4. For 

more detailed descriptions, reference should be made to the attached investigation logs. In order to 

prepare a subsurface model of the site, the subsurface conditions encountered have been inferred 

between our boreholes. It must be accepted that the conditions are likely to vary between each 

borehole location, particularly when the distance between test locations is large. 

 

Table 4: Subsurface Conditions 

Geotechnical 
Unit 

Depth to 
Base (m) 

Description 

Scala Pen. 
Reading 

(blows per 
100mm) 

CPT qt 
Value 
(MPa) 

1 
TOPSOIL / 

FILL 
0.3 – 0.5 Organic silt with sand and gravel 1 – 5  -- 

2 
Silty SAND 

/ Sandy 
SILT 

1.3 – 1.5  
Silty sand / sandy silt, very loose to 

medium dense 
1 – 4 0.6 – 1.2  

3 SILT 2.4 – 2.8  
Stiff to hard silt, low to moderate 

plasticity 
2 – 10  1 – 3  

4 
SAND & 
Sandy 
SILT 

3.5 * 
Medium dense to very dense sand 

and sandy silt 
8 – 24  3 – 7  

5 
* SAND & 
GRAVEL 

6.3 
Medium dense to very dense sand 

and gravel 
-- 15 – 50+ 

6 * SAND 10.3+ Medium dense to dense sand -- 12 – 20  

* Unit and/or depth interpreted from onsite CPT with no physical data below hand auger termination depth 

 

7.7 Groundwater 

 

Groundwater was encountered between 2.0m to 2.1m depth during our site testing. This is slightly 

shallower, though generally consistent with GNS water levels inferred in Section 4.5, as well as water 

level values from the NZGD Property Summary Report, provided in Table 1. Groundwater levels can 

and will vary with changes in weather patterns, particularly following periods of prolonged wet or dry 

weather; we note that our investigation was conducted during the winter months when groundwater 

is generally higher. 
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7.8 Foundation Depths 

 

Based on observations made within the hand dug trial pits, the perimeter foundation footing elements 

of the main structure are founded at a depth of approximately 0.45m at HTP01 near the southeastern 

corner of the dwelling, atop the sandy silt/silty sand of Geotechnical Unit 2. Our test at HTP02 near 

the northeastern corner of the structure did not encounter the foundation footing of the structure; the 

test indicates that the perimeter façade appears to be seated at ground level atop topsoil material. 

The founding depths of the perimeter beam of the southwestern extension, concrete patio/sunroom 

foundations, and internal/external piles are not known. 

 

 

8. HISTORIC SITE PERFORMANCE & SETTLEMENT MECHANISMS 

 

8.1 Measured Floor Level Variation 

 

According to the Viden and Wrightway floor level surveys, the dwelling tilts down from the northeastern 

corner to the western elevation; both surveys measured a maximum vertical variation of 42mm. 

Measurements from windowsills, door heads, lintels and benches generally correlate well with nearby 

floor slopes. Hogging style settlements were recorded within the Lounge, Sunroom and Bedroom 2.  

 

We understand that a degree of relevelling repairs have been completed, and therefore consider that 

the measured levels are unlikely to be a perfectly accurate representation of structural settlement 

following the CES. 

 

8.2 Long-Term Historic / Static Settlements 

 

We note that the western portion of the structure comprises a variety of extensions and additions as 

well as a heavy concrete patio, and these features comprise several different types of foundations. It 

is likely that a degree of floor dislevelment may be associated with their construction. Furthermore, it 

is possible that these features are seated within non-engineered fill material (encountered to a depth 

of 0.5m during site testing); these soils presents a risk of long term static settlement under structural 

loads, particular if saturated (as indicated by potentially damp conditions indicated from the Cavity 

Critter photographs). Due to the presence of concrete driveways and pathways adjacent to the 

structure in these locations, our testing was unable to be undertaken in order to determine the seating 

depth of these foundations.  

Christchurch City Council  |  Exemption from building consent  |  BCN/2025/7826  |  10/10/2025  |  Page 78 of 194



 
 

Geotechnical Engineering Investigation K230406-1 

Dwelling Foundation Assessment - 19 Belfield Street, Dallington, Christchurch 

29 June 2023  14 

We note that hogging style settlements within several rooms at the western portion of the dwelling 

may indicate static settlement within shallow founding soils. However, the natural silty and sandy soils 

present below the fill depths are not considered to present a risk of long term static settlement 

behaviours under structural loads, based on the strength and consistency of these materials. We 

therefore consider that portions of the structure may be seated within the unsuitable fill materials, 

though this was not possible to confirm at the time of our site testing. 

 

8.3 Liquefaction Induced Settlements (CES) 

 

The onsite CPT data was assessed against the major earthquakes of the CES, using the magnitude, 

PGA and water table information presented in Table 1, with the calculated settlement results 

presented in Table 5 and the analyses outputs provided within Appendix D. 

 

The seismic design requirements adopted for use in the analyses are defined in Part C of the MBIE 

Guidelines “Repairing and rebuilding houses affected by the Canterbury earthquakes” with the recent 

update regarding Boulanger & Idriss (2014) liquefaction analysis methodology. These are: 

• Boulanger and Idriss (2014) methodology for liquefaction triggering. 

• Zhang et al. (2002) volumetric densification calculation. 

 

Table 5: Liquefaction Settlements Back-Analysis for CES 

Test 
Calculation Limit Depth 

(m) 

Calculated Vertical Settlement (mm) 

Sept 2010 Feb 2011 Jun 2011 Dec 2011 

CPT-01 10.3 (MBIE ‘Index’ depth) 5 25 15 15 

 

Our onsite CPT analyses indicate total cumulative settlements of approximately 60mm within the 

upper 10m of the soil column for the major events of the CES. This does not correlate well with the 

LiDAR cumulative vertical displacement of 260mm as indicated on the Property Summary Report, 

though we note that additional settlement may have occurred below 10m depth, and that the accuracy 

for LiDAR vertical measurements is ±100mm. 

 

According to the aerial photographs taken following the February 2011 earthquake event, minor to 

moderate liquefaction ejecta was present onsite, and moderate to severe ejecta was present within 

the neighbouring sites and roadway. This indicates that our analyses may underestimate the true 

liquefaction potential of the site. 
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According to the analyses, the sandy soils between approximately 2.4m and 3.5m (Geotechnical 

Unit 4 as per Table 4) are likely to have liquefied under the level of shaking experienced during the 

February 2011 earthquake. Settlements due to liquefaction at this depth would generally present as 

tilt-style settlement, which correlates well with the general western tilt noted within the floor level 

survey and Viden report. However, we consider that localised weaknesses within the silty soils of 

Geotechnical Units 1 and 2 may have also allowed localised ‘venting’ of ejecta; this mechanism would 

account for the observed ejecta onsite and in the surrounding area following the February 2011 event.  

 

Post-earthquake general observations show that the empirical calculation of the settlement is 

uncertain with perhaps a ± 50% margin to the numbers given in Table 5. We therefore recommend 

that engineering judgment is applied when interpreting the computed settlements. 

 

We point out that the settlements presented in Table 5 describe the settlements of the ground not 

occupied by a building, but occurring due to dissipation of excess pore water pressure generated 

during earthquake shaking. Additional settlements may also occur due to yield of the liquefied soils 

under foundation loading, soil loss of volume (liquefaction ejecta) and lateral spreading, but these 

components are very difficult to predict. Subsurface conditions may vary across the site, making 

accurate prediction of future settlements even more difficult. 

 

8.4 Cyclic Softening Induced Settlements (CES) 

 

There is a tendency for very soft to soft or sensitive clays and silts to undergo cyclic softening (loss of 

shear strength and stiffness) as a result of strong shaking. However, the density of the onsite soil the 

silty soils indicates that cyclic softening is unlikely to occur within these materials. 
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8.5 Land and Foundation Performance Conclusions 

 

As noted above, we understand that a degree of repair works have been completed following the CES 

which may influence the current settlement trend of the dwelling floor.  However, we consider that 

floor dislevelment associated with construction of the western extension/addition elements is likely, 

particularly as these features comprise different foundation styles than the main/original dwelling. 

Furthermore, due to the variable foundation styles present across the building footprint and potential 

for foundation elements to be embedded within topsoil and fill material, it is likely that static behaviour 

has contributed to the observed settlements at this site. The evidence of hogging within the timber 

floors suggests relative settlement between the heavier load bearing walls and the light internal floors, 

which is typically observed in heavyweight dwellings founded on soft, compressible or organic soils 

and areas subject to shallow liquefaction. 

 

Our liquefaction analyses indicate that liquefaction related settlements are likely to have occurred 

between roughly 2.5m and 3.5m depth during the February 2011 earthquake event. Our aerial 

photograph interpretation indicates that the site was subject to minor to moderate amounts of 

liquefaction ejecta, and that moderate to severe amounts of ejecta were present within the nearby 

area and roadway. Based on the findings of our liquefaction analyses as well as the ‘tilt’ style 

settlement pattern of the dwelling, we consider that the relatively heavier western foundations 

(including the patio element and possibly the sunroom, should those foundations comprise a heavy 

concrete pad) may have been more affected by liquefaction related settlements, and have ‘dragged’ 

the original portion of the foundation down.  

 

As the current measured floor levels were conducted over ten years after the major events of the CES, 

the measured settlements likely include construction related variations, historic static settlements, and 

settlements due to seismic induced liquefaction. We note that it is not possible to accurately quantify 

the amount of settlement attributable to initial static settlements versus settlements that occurred 

during seismic shaking or reconsolidation settlements that occurred subsequent to shaking. However, 

based on the generalised western tilt of the structure and post-earthquake aerial photography 

evidence of onsite (and nearby) liquefaction ejecta following the February 2011 earthquake, it is our 

opinion that the dwelling has likely been materially affected as a result liquefaction related settlements 

during the CES. 
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9. FUTURE LAND PERFORMANCE & DESIGN CONSIDERATIONS 

 

9.1 Liquefaction Analysis – General 

 

Liquefaction analyses were completed for both SLS and ULS design criteria, using the CPT data 

referenced in Tables 2 and 3. Calculations were performed over the full investigation depth, 

approximately equal to the MBIE ‘Index’ depth of 10.0m, using the input parameters described in 

Table 6. 

 

Table 6: Input Parameters to NZS1170.5:2004 & NZGS/MBIE Module 1 

Input Parameters 
Design Event 

SLS (A) SLS (B) ULS 

Building Importance Level IL2 

Soil Class Class D 

Annual Exceedance 
Probability 

1/25 1/25 1/500 

Magnitude 7.5 6.0 7.5 

Peak Ground Acceleration 0.13 0.19 0.35 

 

This section presents two parameters commonly used to predict the liquefaction vulnerability; the 

liquefaction induced settlements, and the characteristics of liquefaction and the resulting ground 

deformation. 

 

The in situ groundwater level was considered to exist at 2.0m bgl, and the groundwater level during 

earthquake used for the calculation was conservatively assumed at 1.5m bgl. 

 

9.2 Liquefaction Analysis – Estimated Future Settlements 

 

We have analysed the CPT data using the current software ‘CLiq’ and a copy of the output from the 

analyses has been included within Appendix E. The software includes for normalisation of the data 

for overburden pressure and is considered to provide improved indications of liquefaction potential. 

We have also adopted the same seismic design requirements from the most recent updates of the 

MBIE Guidance, as listed in Section 8.3. The results are presented in Table 7. 
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Table 7: Liquefaction Analysis Results 

Test 
Calculation Limit Depth 

(m) 

Calculated Vertical Settlement (mm)  

SLS (A) SLS (B) ULS 

CPT-01 10.3 (MBIE ‘Index’ depth) 5 10 30 

CPT_189374 
10.0 (MBIE ‘Index’ depth) < 5 < 5 5 

20.5 (Full depth) < 5 < 5 10 

CPT_19781 10.0 (MBIE ‘Index’ depth) < 5 5 50 

 

The above calculated settlements for onsite CPT-01 generally fall within a TC2 categorisation as 

defined by the MBIE Guidance. As previously discussed in Section 8.3, our liquefaction analysis is 

considered to potentially under-estimate liquefaction related settlements, and the values in Table 7 

may not fully represent the risk of liquefaction across the site.  

 

As described in Section 8.3, the empirical calculation of the settlement is uncertain with perhaps a 

± 50% margin to the numbers given in Table 7. Subsurface conditions may also vary across the site. 

Our calculations pertain to the ground not occupied by a building, but occurring due to dissipation of 

excess pore water pressure generated during earthquake shaking. We therefore recommend that 

engineering judgment is applied when interpreting the computed settlements. 

 

9.3 Liquefaction Induced Ground Deformation 

 

Guidance on expected levels of liquefaction-induced ground deformation is provided within 

Section 5.4 of Module 3 of the Earthquake Geotechnical Engineering Practice documents issued by 

MBIE and NZGS. This provides a summary of expected performance levels for liquefied soil deposits, 

based on the liquefaction triggering factor, LPI and LSN. The LPI and LSN are indices that quantify 

liquefaction-induced damage by taking into consideration the severity, thickness and depth of the 

liquefiable layers within the soil profile. The expected level of ground performance is summarised in 

Table 5.1 of Module 3, defined as six performance levels as a consequence of liquefaction (L0 – 

‘Insignificant’ to L5 – ‘Very severe’). We have analysed the CPT data using CLiq and the calculated 

LPI and LSN values are presented in Table 8. 
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It should be noted that LPI and LSN indices are typically applied to area-wide screening, and are 

considered to have reasonable predictive capacity when applied this way; however, they may 

misrepresent performance in approximately 20% to 30% of cases. Therefore the expected 

performance levels provided in Table 8 below are only intended as general guidance, and the 

uncertainties and/or non-uniformities of ground deformation should be considered in any subsequent 

design. 

 

Table 8: General Performance Levels 

Test 
SLS (B) Effect from 

Liquefaction 

ULS Effect from 
Liquefaction LPI LSN LPI LSN 

CPT-01 <1 3 Insignificant 5 9 Mild to moderate 

CPT_189374 <1 <1 Insignificant <1 1 Insignificant  

CPT_19781 <1 2 Insignificant 7 15 Moderate to high 

 

For onsite CPT-01, the LPI and LSN values in Table 8 indicate a performance level of L0 (‘insignificant’ 

effect from excess pore water pressure and liquefaction) for the SLS case and L1 to L2 (‘mild’ to 

‘moderate’) for the ULS case. The ULS performance levels indicate up to 10% of the deposit may 

liquefy, with liquefaction  occurring in layers of limited thickness, and ground deformation resulting in 

relatively minor differential settlements. As indicated above, based on the degree of liquefaction ejecta 

present onsite and nearby following the February 2011 earthquake, we consider that our analyses are 

likely to underestimate the true liquefaction potential and overall performance of the site and a site 

performance in line with “high” effects from excess pore water pressure and liquefaction from Table 

5.1 of Module 3 may be more representative of expected site performance. Reference should be made 

to the aforementioned Table and Module for a full description of the expected characteristics and 

consequences of liquefaction. 

 

9.4 Potential for Lateral Spreading 

 

The inferred lateral movement from LiDAR (NZGD) indicates that the site has experienced 220mm 

(± 400mm) of horizontal movement to the southeast during the CES. Ground observations by the EQC 

for the February and June 2011 earthquakes indicate the site was not subject to lateral spreading. 

Furthermore, no cracks were mapped in the vicinity of the site. Based on these considerations, we 

believe site presents potential for minor global lateral movement of the ground across the site. 
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9.5 Shrink-Swell Characteristics 

 

Based on the near-surface silt and sand based alluvium soils, as noted in our boreholes, and our 

experience of similar soils elsewhere, the shallow soils are considered to be susceptible to minor 

swelling and shrinking movements under seasonal variations of water content.  

 

 

10. SITE DESIGNATION & TECHNICAL CATEGORY 

 

We have assessed the site subsoil class as Class “D” – (Deep or soft soil) for structural design 

purposes in accordance with Clause 3.1.3 of the New Zealand design standard NZS 1170.5:2004. 

This assumption is based on the following: 

• Our ground investigation did not encounter very soft or very loose soils for a thickness greater 

than 10.0m below this site. We therefore consider that Class “E” soil conditions are not 

present. 

• Based on our knowledge of the local geology and the GNS geological map data, we infer 

that dense to very dense sand and gravel type soils extend to depths of greater than 100m 

below this site. 

 

EQC mapping from the NZGD indicated that moderate to severe liquefaction was observed following 

the February 2011 event; our own aerial photograph interpretation indicates that onsite ejecta was 

minor to moderate, whilst moderate to severe quantities of ejecta were observed within the roadway 

and at nearby properties. 

 

The site experienced Mw 7.5 scaled peak ground accelerations (PGAs) of 0.17g to 0.29g, as per 

Table 1. Therefore, the site may be classified as ‘sufficiently tested’ for an SLS event according to 

Section 13.5 of the MBIE Guidance document. 

 

The site is situated in a TC2 area as per the MBIE mapping available on the NZGD. Our liquefaction 

analysis and lateral spreading assessment in Section 9 suggest that a TC2 classification is applicable 

to the site in accordance with Table 3.1 of the MBIE Guidance. Based on the above and the observed 

site performance during the past events of the CES, we believe that a TC2 classification is suitable 

for the purposes of foundation design. 
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11. GEOTECHNICAL CONSIDERATIONS FOR FOUNDATION REPAIR/REBUILD 

 

11.1 Geotechnical Considerations 

 

Based on our investigation results and observations, the following information should be considered 

for any foundation repair / replacement works: 

• Topsoil and fill were identified up to 0.5m depth at investigation points.  

• A geotechnical ultimate bearing capacity of 150kPa may be considered in the natural soil 

below the topsoil and fill.  

• The local groundwater level was encountered at approximately 2.0m bgl. 

• According to our assessment, the property is likely to behave as equivalent to a TC2 site as 

defined in the MBIE Guidance document for residential sites. 

 

We point out that decision to repair or rebuild is contingent upon a structural engineering assessment. 

As such, this report offers solutions for either scenario. We note that our assessments and conclusions 

are based on our interpretations of the data available that the time of writing this report, and are not 

intended to represent a definitive account of the geotechnical performance of the site. Therefore, the 

proposed strategies may be subject to revision should additional information become available. KGA 

must be provided with any repair / rebuild methodologies prior to implementation in order to confirm 

the suitability of the proposed strategies from a geotechnical perspective. 

 

11.2 Foundation Repair Solution 

 

If a foundation repair is considered suitable for the structure, the structure may be relevelled by using 

a performance-based underpinning methodology, with underpins based into natural soils below 0.5m 

depth where a geotechnical ultimate bearing capacity (GUBC) of 150kPa may be assumed. From a 

geotechnical perspective we consider that a repair strategy is suitable for the site on the basis that 

the existing foundations of the dwelling did not performed poorly. Following repair works, we expect 

that future seismic behaviour will not be worse than those observed in the past. 

 

The shallow piles may be relevelled using jacking and packing methodology as per MBIE Guidance 

Appendix A.1.1.2, Option 1: Jacking and packing methodology. Localised piles may be replaced to 

structural engineer design if they exhibit evidence of excessive tilting or settlement, or if excessive 

packing would be required. New piles should be seated below 0.5m depth and designed for a GUBC 

of 150kPa. 
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A mechanical relevelling strategy for perimeter footings, strip foundations and any heavily loaded 

internal elements of the dwelling must be assessed by the structural engineer, and reinforcement 

works to the perimeter footing may be necessary prior to lifting attempts. Reference should be made 

to Update 10 of the MBIE Guidance (June 2018). Structural repairs to the perimeter foundation should 

be in accordance with Part A, Appendix A4 of the MBIE Guidance and in consultation with the 

structural engineer.  

 

Removing the heavy roofing and replacing it with a light-weight option is not explicitly required at this 

site; however, we consider that replacing the heavy elements with an equivalent light-weight 

alternative is likely to result in a foundation with better performance overall (following completion of 

the relevelling works). Likewise, replacing the heavy concrete patio at the southwestern elevation with 

a timber decking alternative would be beneficial for future structural performance. 

 

11.3 Foundation Rebuild Solution 

 

If the structural engineer considers that a new foundation is necessary for the dwelling, suitable 

foundation options would be Type A or B of the MBIE Guidance (Section 5.3.2), based into natural 

soils below 0.5m depth. These options consist of a standard NZS 3604:2011 type foundation with 

timber piles (Type A) or timber piles and concrete perimeter foundations (Type B). These foundations 

should be specifically designed for an ultimate unfactored bearing capacity of 150kPa.  

 

All topsoil and fill should be removed from the foundation excavations, and any loose materials within 

the excavations should be removed or compacted using tamping techniques. The bearing capacity in 

the exposed excavations must be confirmed onsite prior to foundation construction works. 

 

We recommend that the same foundation type is used across the entire structure, and that the existing 

concrete patio is replaced with a timber decking alternative. Additionally, consideration should be 

given to replacing heavy elements (roofing) with equivalent light-weight alternatives. 
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12. INFRASTUCTURE DESIGN 

 

12.1 Services 

 

Underground service pipes and connections should be designed in accordance with the relevant 

recommendations contained in the MBIE Guidance (particularly Section 5.7), CCC Infrastructure 

Design Standards (IDS), and the CCC Construction Standard Specification (CSS). 

 

12.2 Landscaping 

 

Where trees are proposed for landscaping, these should be planted a minimum distance of the radius 

of the expected canopy or half the height of the mature tree (whichever is greater) from any proposed 

foundations. This will prevent any adverse effects on the foundations caused by tree roots. 

 

 

13. FURTHER WORKS 

 

In order to ensure consistency with the recommendations contained within this report, we recommend 

that KGA or a Chartered Professional Engineer with experience in the geotechnical field is asked to 

review the foundation design drawings with respect to geotechnical elements. We also recommend 

that founding conditions are checked at the time of construction to confirm or otherwise the assumed 

bearing capacity and advise on any modifications deemed necessary to ensure that all foundations 

are in competent soils. 

 

Territorial Authorities also often require specific engineering observations and PS4 Producer 

Statement documentation as part of Building/Resource Consent conditions and subsequent Code 

Compliance Certification. To this end, we recommend liaising with KGA to undertake the necessary 

observations required to ensure that the foundation construction is consistent with the assumptions 

made in this geotechnical report. 
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14. LIMITATIONS 

 

Our report was prepared in line with the current MBIE Guidance. To satisfy the requirements of the 

Building Code and the New Zealand Standard “NZS 1170 - Structural Design Actions”, foundations 

must be designed so that the building must remain functional under SLS level loads; minor damage 

is acceptable provided the damage is readily repairable, and the building does not collapse under 

ULS level loads, but could suffer moderate to significant structural damage. 

 

Desk study data was obtained from several investigation and modelling study sources made available 

to the public and engineering industry post the Canterbury earthquake sequence. Acknowledgment is 

given regarding the free use of the New Zealand Geotechnical Database, Christchurch City Council 

and Environment Canterbury websites. The data is used in good faith and no responsibility can be 

taken for the accuracy or completeness of the data. 

 

This report was prepared in the context defined in Section 1 above and must not be relied upon by 

any other party other than our Client, for whom it was prepared, and the relevant Territorial Authority. 

It has been compiled with respect to the brief given to us, and must not be relied upon in any other 

context, recreated for any other purpose, or used by any person who is not our Client without first 

obtaining our written permission. 

 

We point out that our conclusions are based on desk study material, a visual surface inspection of the 

site, third party investigation data from nearby sites and discrete exploratory hole positions. Ground 

conditions may vary between investigation points. The recommendations given in this report are 

provided as an overall strategy to minimise risks from geotechnical hazards. It should be noted that 

they are unlikely to remain effective if they are adopted in a piecemeal manner. 
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Shear Vane performed and corrected as per NZGS Guidelines. 
Scala Penetrometer Test carried out to NZS 4402: Test 6.5.2 & field 
measured as mm per blow(s) . 
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C
S

R.L. sourced from RTK survey

Borehole logged in accordance with the "Guidelines for the Classification and 
Description of Soil and Rock for Engineering Purposes" Dec 2005 NZGS.
R.L. is inferred and/or interpolated unless otherwise stated.
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STRATA DESCRIPTION

2.6R.L:

HA01/SP01

K230406Project #:

Checked By: RBW
Contractor: LFP
Equipment: HA + SP

CLSLogged by:

14/06/2023Date started:

1794LFP Ref #:Project: 19 Belfield Street
For:

Co-ordinates: 1573384.131, 5182225.720

Hole depth: 3.00

Organic silt FILL, minor sand, trace gravel, trace fresh organics,

dark brown, soft, moist, non plastic; Sand, fine; Gravel, greywacke,

sub angular, fine to medium; Organics, rootlets

Sandy SILT, light brown, soft, moist, non plastic; Sand, fine

SILT, minor to some sand, grey, mottled orange brown, soft, moist,

non plastic; Sand, fine to medium

SILT, light grey, mottled orange, firm, moist, low plasticity

- 2.2m, more plastic (moderately plastic)

- 2.5m, firmer (stiff)

Sandy SILT, grey, stiff, wet, non plastic, slightly quick; Sand, fine;

- 2.9m, wetter (saturated), more sensitive (moderately quick)

E.O.H. Target Depth

Notes:
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Grid system: NZTM2000 (E, N)
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KGA Geotechnical Group Ltd.

Scala Penetrometer
blows/50mm

15 20
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Shear Vane performed and corrected as per NZGS Guidelines. 
Scala Penetrometer Test carried out to NZS 4402: Test 6.5.2 & field 
measured as mm per blow(s) . 

U
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C
S

R.L. sourced from RTK survey

Borehole logged in accordance with the "Guidelines for the Classification and 
Description of Soil and Rock for Engineering Purposes" Dec 2005 NZGS.
R.L. is inferred and/or interpolated unless otherwise stated.
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2.6R.L:

HA02/SP02

K230406Project #:

Checked By: RBW
Contractor: LFP
Equipment: HA + SP

CLSLogged by:

14/06/2023Date started:

1794LFP Ref #:Project: 19 Belfield Street
For:

Co-ordinates: 1573381.063, 5182222.582

Hole depth: 3.00

Organic silt FILL, trace gravel, some sand, dark brown, soft, moist,

non plastic; Sand, fine; Gravel, greywacke, sub rounded, fine

Sandy SILT, light brown, soft, moist, non plastic; Sand, very fine

to fine

SILT, some sand, grey, mottled orange brown, soft, moist,

non plastic; Sand, fine to medium

- 1.2m, colour becoming lighter grey

SILT, light grey, mottled orange, firm, moist, low plasticity

- 2.2m, more plastic (low to moderate plasticity)

- 2.5m, firmer (stiff)

Sandy SILT, grey, dense, wet, sensitive (slightly quick); Sand, fine

- 2.9m, wetter (wet to saturated)

E.O.H. Target Depth

Notes:
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Shear Vane performed and corrected as per NZGS Guidelines. 
Scala Penetrometer Test carried out to NZS 4402: Test 6.5.2 & field 
measured as mm per blow(s) . 

U
S

C
S

R.L. sourced from RTK survey

Borehole logged in accordance with the "Guidelines for the Classification and 
Description of Soil and Rock for Engineering Purposes" Dec 2005 NZGS.
R.L. is inferred and/or interpolated unless otherwise stated.
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2.5R.L:

HA03/SP03

K230406Project #:

Checked By: RBW
Contractor: LFP
Equipment: HA + SP

SASLogged by:

14/06/2023Date started:

1794LFP Ref #:Project: 19 Belfield Street
For:

Co-ordinates: 1573399.882, 5182227.061

Hole depth: 2.80

Organic silt FILL, minor sand, trace gravel, trace fresh organics,

dark brown, soft, moist, non plastic; Sand, fine; Gravel, greywacke,

sub rounded, fine to medium; Organics, rootlets

Sandy SILT, light brown, soft, moist, non plastic; Sand, very fine

to fine

SILT, some sand, grey, mottled orange brown, soft, moist,

non plastic; Sand, fine to medium

- 1.3m, colour becoming lighter grey

SILT, light grey, mottled orange, firm, moist, moderately plastic

SAND, some silt, grey, dense, wet; Sand, fine

- 2.6m, wetter (saturated), more sensitive (moderately quick)

E.O.H. Due to collapsing sand, no further progress

Notes:
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BOREHOLE LOG 

Shear Vane performed and corrected as per NZGS Guidelines. 
Scala Penetrometer Test carried out to NZS 4402: Test 6.5.2 & field 
measured as mm per blow(s) . 

U
S

C
S

R.L. sourced from RTK survey

Borehole logged in accordance with the "Guidelines for the Classification and 
Description of Soil and Rock for Engineering Purposes" Dec 2005 NZGS.
R.L. is inferred and/or interpolated unless otherwise stated.
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2.5R.L:

HA04/SP04

K230406Project #:

Checked By: RBW
Contractor: LFP
Equipment: HA + SP

SASLogged by:

14/06/2023Date started:

1794LFP Ref #:Project: 19 Belfield Street
For:

Co-ordinates: 1573400.699, 5182221.623

Hole depth: 3.00

Organic silt FILL, some sand, trace fresh organics, dark brown,

soft, moist, non plastic; Sand, fine; Organics, rootlets

Sandy SILT, light brown, soft, moist, non plastic; Sand, very fine

to fine

SILT, some sand, grey, mottled orange brown, soft, moist,

non plastic; Sand, fine to medium

SAND, minor silt, trace decayed organics, brownish grey, mottled

brown, loose, moist; Sand, fine to medium; Organics, wood

SILT, light grey, mottled orange, firm, moist, moderately plastic

- 1.55m - 1.6m, minor decayed organics (ash)

SAND, some silt, grey, dense, wet; Sand, fine

- 2.6m, wetter (saturated), more sensitive (quick)

- 2.7m - 3.0m, poor recovery
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Notes:
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Shear Vane Scala Penetrometer
STRATA DESCRIPTION

2.5R.L:
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SHALLOW TRIAL PIT LOG HTP01/SP05

K230406Client Ref #:

Checked By: RBW
Contractor: LFP
Equipment: Spade & Scala

CLSLogged by:

14/06/2023Date started:

1794Job #:Project: 19 Belfield Street
For:

Co-ordinates: 1573396.477, 5182218.342

0

Hole depth: 0.55

Organic silt FILL excavated to expose vertical concrete foundation

Top of foundation at 0.05m above G/L

Organic silt FILL, some sand, dark brown, soft, moist, non plastic;

Sand, fine

Step out at 0.30m below G/L

Base of foundation at 0.45m below G/L

Foundation sitting on sandy SILT

Sandy SILT, light brown, soft, moist, non plastic; Sand, very fine

to fine

E.O.H. Target Depth

Notes:

0 5 10100

Hole #

15 20
2.5

2.4

2.3

2.2

2.1

2.0

1.9

1.8

1.7

1.6

1.5

R.L.
(m)

Shear Vane performed and corrected as per NZGS Guidelines. 
Scala Penetrometer Test carried out to NZS 4402: Test 6.5.2 
(recorded & reported as blows/50mm)

Vane # 
Blade size 

50 150

0 10050 150

14/06/2023Date finished:

F
IL

L
S

F

Hand Dig & ScalaDrill method:

Grid system: NZTM2000 (E, N)

200

200
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m NZVD(2016)
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*Ultimate bearing capacity in kPa 
(under static conditions) is  
interpreted from Stockwell (1977)

0 5 10 15 20

KGA Geotechnical Group Ltd.
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Shear Vane Scala Penetrometer
STRATA DESCRIPTION

2.7R.L:

O
L

SHALLOW TRIAL PIT LOG HTP02/SP06

K230406Client Ref #:

Checked By: RBW
Contractor: LFP
Equipment: Spade & Scala

CLSLogged by:

14/06/2023Date started:

1794Job #:Project: 19 Belfield Street
For:

Co-ordinates: 1573396.305, 5182226.821

0

Hole depth: 0.30

Organic silt excavated to expose underside of concrete foundaiton

Top of foundation obscured by exterior plaster cladding

Base of foundation at G/L

Foundation sitting on organic SILT

Organic SILT (possibly FILL?), some sand, dark brown, soft, moist,

non plastic; Sand, fine

E.O.H. Target Depth

Notes:

0 5 10100

Hole #

15 20
2.7
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2.5
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2.3

2.2

2.1

2.0

1.9

1.8

1.7

R.L.
(m)

Shear Vane performed and corrected as per NZGS Guidelines. 
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CPT-01
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230533

Location: Dallington, Christchurch

Project: 19 Belfield Street NZTM 2000 N, E (m): 5182224.51, 1573383.20
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Location Method:  Handheld GPS
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APPENDIX B 

 

Background Information Documents 
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Discrepancies are possible between observations from aerial photography and ground based observations.  Refer to notes 1 & 2.

5

Refer to note 3.

Refer to note 3.

For back analysis purpose only. Refer to note 4.

Design Ground Water Surface Elevations (m LVD37)

Refer to note 5.
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CPT02  14 Belfield Street, Dallington, Christchurch - 02 December, 2022 45a Parkhouse Rd, Christchurch 
 Pre-Drill: 0m  NZTM 1573436mE  5182208mN  5m(amsl)  e. christchurch@geotechnics.co.nz

Measured GWL: 1.5m (BGL)  Other Tests: None p.+64  (0)3 361 0300

 Operator: JEBR  Comments:
 Located By: Hand GPS/GE (el) Geotechnics Ref: 1020961.0024.0.0/REP01

Target depth reached
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Data entered by: JEBR Date: 02/12/2022
Checked by: ZPM Date: 02/12/2022

Geotechnics Ltd.

    T:\GeotechnicsGroup\Projects\1020961\1020961.0024 - KO 14 Belford Street\WorkingMaterial\Processing\14 Belfield Street, Dallington, Christchurch - CPT02.xlsm14 Belfield Street, Dallington, Christchurch - 

CPT02.xlsm    

Page 7 of 9NZGD ID: CPT_189374
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1

Elizabeth Creek

From: FloorLevels <FloorLevels@ccc.govt.nz>
Sent: Friday, 16 June 2023 12:09 pm
To: Elizabeth Creek
Subject: 19 Belfield Street - Floor Levels - 16/06/2023

Kia Ora Elizabeth 
 
 
Please find below a finished floor level (FFL) and flood assessment for 19 Belfield Street. 
 
 
Finished Floor Levels Requirements 

NZ Building Code: 
 
Minimum FFL required for compliance with Clause E1 of the New Zealand Building Code based on providing protecƟon from a 1 
in 50 year flood event with sea level rise allowance (0.45m or 0.5m) and 400mm freeboard.  
This FFL may not be required for all structures and is for building code performance purposes only. Where a specific FFL is not 
required, compliance with the Building Code can be established using the soluƟons in E1/AS1. 
 
The FFL requirement is currently: 11.98 m RL.  
 
Please contact the duty Building Consent Officer dutyBCO@ccc.govt.nz for more informaƟon. 
 
 
Christchurch District Plan: 
 
Property or parts of it in District Plan Flood Management Area: Yes  
Property or parts of it in District Plan Fixed Minimum Floor Level Overlay: Yes  
 
Minimum FFL required for compliance with Chapter 5.4 Flood Hazard Rules of the District Plan for properƟes located within the 
Flood Management Area. Resource consent is required if the minimum FFL is not met. A limited number of structures are 
exempt from meeƟng this FFL. 
 
The FFL requirement is currently: 12.30 m RL.  
 
Flood Management Area FFLs are set using criteria set out in Chapter 5.4 of the Christchurch District Plan. Please contact the 
Duty Planner (03 941 8999 or dutyplanner@ccc.govt.nz) for more informaƟon. 
 
 
Recommended Floor Level (May be required as a condiƟon of a resource consent in some circumstances*): 
 
The extent of the Flood Management Area and minimum FFL set by the District Plan Flood Management Area rules are based on 
flood predicƟons that include Ɵde informaƟon. New Ɵde and flooding informaƟon is now available that has not yet been used 
to propose amendments to the extent of the Flood Management Area and Fixed Minimum Floor Levels in the District Plan. The 
recommended FFL will achieve the level of flood protecƟon that is intended by the District Plan, but is not a mandated 
requirement of the District Plan Flood Management Area rules or Clause E1 of the Building Code. The recommended FFL has 
been calculated, using the new Ɵde or flooding informaƟon, based on the currently predicted 1 in 200 year flood level with 1.0m 
sea level rise allowance plus 400mm freeboard, or the level of 12.56m, whichever is higher. District Plan recession plane 
exempƟons can only apply as if the ground level is the District Plan Flood Management Area Floor Level, not the recommended 
FFL.   
 
 *This FFL may be required to be met for developments requiring resource consent in some circumstances, please contact the 
Duty Planner for more informaƟon. 
 
The FFL recommendaƟon is currently 12.56 m RL.  
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2

Please contact floorlevels@ccc.govt.nz for more informaƟon.  
 
 
Predicted Flood Levels 

Predicted 1 in 50 year water level: 11.58 m RL  
 
This is the predicted maximum water level in a 1 in 50 year flood event. The predicƟon allows for sea level rise(0.45m or 0.5m) 
and an increase in rainfall intensiƟes as a result of climate change. This level is based on the current flood hazard informaƟon 
and may be updated once new data becomes available. 
 
 
Predicted 1 in 200 year water level: 11.79 m RL  
 
This is the predicted maximum water level in a 1 in 200 year flood event. The predicƟon allows for 1.0 m sea level rise and an 
increase in rainfall intensiƟes as a result of climate change. This level is based on the current flood hazard informaƟon and 
maybe updated once new data becomes available. 
 
 
EsƟmated Ground Levels 

Our latest LiDAR informaƟon indicates that the average ground elevaƟon at the property is approximately 12.01 m RL, ranging 
between 11.76 m RL and 12.25 m RL. 
 
 
Disclaimer 

 
i. All levels are provided in Christchurch Drainage Datum. 

ii. Please note that any Flood Level esƟmate(s) may differ from observed levels in previous or future events.  
iii. The FFL assessment is for flood limitaƟon purposes only, and does not include consideraƟon for other building consent 

aspects such as on-site drainage or service connecƟons.  
iv. Any consent applicaƟon lodged for this site will be assessed based on the most recent flood modelling informaƟon 

available at the Ɵme of lodgement, and the above level is subject to change if the flood modelling informaƟon for this 
area is updated.  

v. The content of this email does not consƟtute a 'Minimum Floor Level CerƟficate' as defined in the District Plan (Rule 
5.4.1.2). To request one, submit a P-022 form, located within the District Plan CerƟficates tab here.  

 
Further informaƟon regarding floor level requirements, flooding and floor levels map is available on the CCC website.  If you 
have any further floor level queries, contact the team at floorlevels@ccc.govt.nz. 
 
 
Ngā mihi, 
 

Jig Dhakal 
Assistant Engineer 
Asset Planning - Stormwater & Waterways 
(she/her) 

 
 

 

 

03 941 5426 

 

Jigyasa.Dhakal@ccc.govt.nz  

 

Te Hononga Civic Offices, 53 Hereford Street, Christchurch 

 

PO Box 73014, Christchurch 8154 

 

ccc.govt.nz  
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From: Elizabeth Creek <Elizabeth@kga.co.nz>  
Sent: Wednesday, June 14, 2023 3:24 PM 
To: FloorLevels <FloorLevels@ccc.govt.nz> 
Subject: 19 Belfield Street, Dallington 
 
Please provide finished floor level informaƟon for 19 Belfield Street for the purposes of a geotechnical report. 
 
Thanks so much, 
 
Elizabeth Creek 
Geotechnical Engineer 
 
PLEASE NOTE: I am away on leave from Thursday 15th  June, returning Monday the 26th. Please contact my collegues Jonathan 
Shelley at jonathan@kga.co.nz or Judy Park at judy@kga.co.nz if you have an urgent inquery on these days. 

   
 

 

KGA GEOTECHNICAL GROUP LIMITED 
M  027 655 4410 | E elizabeth@kga.co.nz | www.kga.co.nz 
CHRISTCHURCH | (03) 343 5302 ex 304                                          AUCKLAND | (09) 478 6655 
3/201 Opawa Road | Hillsborough | Christchurch                        7A William Pickering Drive | Albany | Auckland 
PO Box 7630 | Sydenham | CHRISTCHURCH 8240                        PO Box 302 361 | North Harbour | AUCKLAND 0751 

 
KGA: Celebrating 30 years serving the construction industry.  NZ owned and proud to be Kiwi. 
 

 
The information contained in this email and any attachments is confidential and may be legally privileged. If you are not the intended recipient then you must not use, 
disseminate, distribute or copy any information contained in this email or any attachments. If you have received this email in error, please contact us immediately and 
delete this email. Any views expressed in the Communication are those of the individual sender only, unless expressly stated to be those of KGA Geotechnical Group Limited. 
Thank you. 

 
 

This electronic email and any files transmitted with it are intended solely for the use of the individual or entity to whom they are addressed. 
The views expressed in this message are those of the individual sender and may not necessarily reflect the views of the Christchurch City 
Council. 
If you are not the correct recipient of this email please advise the sender and delete the email. 
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LLUR Extract: 
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APPENDIX C 

 

Site Photographs 
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Site Photographs: 

  
Front of dwelling HTP02 location 

  
Northwestern patio Southwestern extension 

  
Sunroom (centre of western elevation Southeastern corner of dwelling 
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APPENDIX D 

 

Event-Specific Liquefaction Analyses 
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
7.10
0.19
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : K230406 Location : 19 Belfield Street

KGA Geotechnical Group
PO Box 7630 Sydenham
Christchurch 8240
www.kga.co.nz

CPT file : CPT-01  Sept 2010
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Use fill:
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Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Factor of safety
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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SBT (Robertson et al. 1986)
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 29/06/2023, 9:08:39 am 2
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  Event-Specific.clq

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
7.10
0.19
2.60 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

2.60 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand9. Very stiff fine grained
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Factor of safety
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During earthq.
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 29/06/2023, 9:08:39 am 3
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  Event-Specific.clq

Abbreviations

qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
6.20
0.41
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : K230406 Location : 19 Belfield Street

KGA Geotechnical Group
PO Box 7630 Sydenham
Christchurch 8240
www.kga.co.nz

CPT file : CPT-01  Feb 2011
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Trans. detect. applied:
Kσ applied:
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Limit depth applied:
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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SBT (Robertson et al. 1986)
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 29/06/2023, 9:08:40 am 5
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  Event-Specific.clq

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.20
0.41
2.40 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

2.40 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand9. Very stiff fine grained
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 29/06/2023, 9:08:40 am 6
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Abbreviations

qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
6.00
0.25
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : K230406 Location : 19 Belfield Street

KGA Geotechnical Group
PO Box 7630 Sydenham
Christchurch 8240
www.kga.co.nz

CPT file : CPT-01  June 2011
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Fill weight:
Trans. detect. applied:
Kσ applied:
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Limit depth applied:
Limit depth:
MSF method:
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Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Factor of safety
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 29/06/2023, 9:08:40 am 8
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  Event-Specific.clq

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.00
0.25
2.40 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

2.40 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand9. Very stiff fine grained
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT-01  June 2011
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 29/06/2023, 9:08:40 am 9
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  Event-Specific.clq

Abbreviations

qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
5.90
0.27
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : K230406 Location : 19 Belfield Street

KGA Geotechnical Group
PO Box 7630 Sydenham
Christchurch 8240
www.kga.co.nz

CPT file : CPT-01  Dec 2011

2.30 m
2.30 m
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
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Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:
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FS Plot

Factor of safety
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 29/06/2023, 9:08:41 am
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  Event-Specific.clq
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT-01  Dec 2011
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SBT (Robertson et al. 1986)
1817161514131211109876543210
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 29/06/2023, 9:08:41 am 11
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  Event-Specific.clq

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
5.90
0.27
2.30 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

2.30 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand9. Very stiff fine grained
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT-01  Dec 2011
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During earthq.
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 29/06/2023, 9:08:41 am 12
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  Event-Specific.clq

Abbreviations

qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
7.50
0.13
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : K230406 Location : 19 Belfield Street

KGA Geotechnical Group
PO Box 7630 Sydenham
Christchurch 8240
www.kga.co.nz

CPT file : CPT-01  SLS(A)
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3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
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applied:
Limit depth applied:
Limit depth:
MSF method:
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Factor of safety
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 27/06/2023, 4:39:45 pm
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  SLS & ULS.clq

1
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT-01  SLS(A)
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SBT (Robertson et al. 1986)
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 27/06/2023, 4:39:45 pm 2
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  SLS & ULS.clq

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
7.50
0.13
2.00 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

1.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand9. Very stiff fine grained
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT-01  SLS(A)

Cone resistance

qt (MPa)
50403020100

D
ep

th
 (

m
)

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
Cone resistance SBTn Plot

Ic (Robertson 1990)
4321

D
ep

th
 (

m
)

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
SBTn Plot FS Plot

Factor of safety
21.510.50

D
ep

th
 (

m
)

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
FS Plot

During earthq.

Vertical settlements

Settlement (cm)
0.250.20.150.10.050

D
ep

th
 (

m
)

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
Vertical settlements

E s t i m a t i o n  o f  p o s t - e a r t h q u a k e  s e t t l e m e n t s

Strain plot

Volumentric strain (%)
6543210

D
ep

th
 (

m
)

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
Strain plot

CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 27/06/2023, 4:39:45 pm 3
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  SLS & ULS.clq

Abbreviations

qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
6.00
0.19
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : K230406 Location : 19 Belfield Street

KGA Geotechnical Group
PO Box 7630 Sydenham
Christchurch 8240
www.kga.co.nz

CPT file : CPT-01  SLS(B)
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3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
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Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:
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Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT-01  SLS(B)
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SBT (Robertson et al. 1986)
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 27/06/2023, 4:39:46 pm 5
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  SLS & ULS.clq

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.00
0.19
2.00 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

1.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand9. Very stiff fine grained
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT-01  SLS(B)
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Factor of safety
21.510.50

D
ep

th
 (

m
)

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
FS Plot

During earthq.
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 27/06/2023, 4:39:46 pm 6
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  SLS & ULS.clq

Abbreviations

qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
7.50
0.35
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : K230406 Location : 19 Belfield Street

KGA Geotechnical Group
PO Box 7630 Sydenham
Christchurch 8240
www.kga.co.nz

CPT file : CPT-01  ULS

2.00 m
1.50 m
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:
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Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 27/06/2023, 4:39:47 pm
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT-01  ULS
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SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 27/06/2023, 4:39:47 pm 8
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  SLS & ULS.clq

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
7.50
0.35
2.00 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

1.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand9. Very stiff fine grained
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT-01  ULS
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Factor of safety
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During earthq.
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 27/06/2023, 4:39:47 pm 9
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  SLS & ULS.clq

Abbreviations

qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
7.50
0.13
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : K230406 Location : 19 Belfield Street

KGA Geotechnical Group
PO Box 7630 Sydenham
Christchurch 8240
www.kga.co.nz

CPT file : CPT_19781  SLS(A)
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Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:
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applied:
Limit depth applied:
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MSF method:

 
Sands only
No
N/A
Method
based

Cone resistance

qt (MPa)
20

D
ep

th
 (

m
)

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5
Cone resistance SBTn Plot

Ic (Robertson 1990)
4321

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5
SBTn Plot CRR plot

CRR & CSR
0.60.40.20

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5
CRR plot

During earthq.

qc1N,cs
200180160140120100806040200

C
yc

lic
 S

tr
es

s 
R

at
io

* 
(C

SR
*)

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Liquefaction

No Liquefaction

Normalized friction ratio (%)
0.1 1 10

N
or

m
al

iz
ed

 C
PT

 p
en

et
ra

ti
on

 r
es

is
ta

nc
e

1

10

100

1,000

Friction Ratio

Rf (%)
1086420

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5
Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Factor of safety
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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SBT (Robertson et al. 1986)
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
7.50
0.13
2.00 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

1.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand9. Very stiff fine grained
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Factor of safety
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During earthq.
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Abbreviations

qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
6.00
0.19
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : K230406 Location : 19 Belfield Street

KGA Geotechnical Group
PO Box 7630 Sydenham
Christchurch 8240
www.kga.co.nz

CPT file : CPT_19781  SLS(B)

2.00 m
1.50 m
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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SBT (Robertson et al. 1986)
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.00
0.19
2.00 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

1.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand9. Very stiff fine grained
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During earthq.
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Abbreviations

qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
7.50
0.35
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : K230406 Location : 19 Belfield Street

KGA Geotechnical Group
PO Box 7630 Sydenham
Christchurch 8240
www.kga.co.nz

CPT file : CPT_19781  ULS

2.00 m
1.50 m
3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:
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Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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SBT (Robertson et al. 1986)
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
7.50
0.35
2.00 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

1.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand9. Very stiff fine grained
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT_19781  ULS
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Abbreviations

qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
7.50
0.13
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : K230406 Location : 19 Belfield Street

KGA Geotechnical Group
PO Box 7630 Sydenham
Christchurch 8240
www.kga.co.nz

CPT file : CPT_189374  SLS(A)
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3
2.60
Based on SBT

Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:

No
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Limit depth applied:
Limit depth:
MSF method:
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Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Factor of safety
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT_189374  SLS(A)
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 27/06/2023, 4:39:50 pm 20
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  SLS & ULS.clq

Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
7.50
0.13
2.00 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

1.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand9. Very stiff fine grained
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT_189374  SLS(A)
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CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 27/06/2023, 4:39:50 pm 21
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Abbreviations

qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
6.00
0.19
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : K230406 Location : 19 Belfield Street

KGA Geotechnical Group
PO Box 7630 Sydenham
Christchurch 8240
www.kga.co.nz

CPT file : CPT_189374  SLS(B)
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3
2.60
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Use fill:
Fill height:
Fill weight:
Trans. detect. applied:
Kσ applied:
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Limit depth applied:
Limit depth:
MSF method:
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Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Factor of safety
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During earthq.

Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLiq v.3.5.2.8 - CPT Liquefaction Assessment Software - Report created on: 27/06/2023, 4:39:51 pm
Project file: M:\Chch JOBS ACTIVE\2023\K230406 - 19 Belfield Street, Dallington, Christchurch_Viden\CPT Analysis\K230406  SLS & ULS.clq

22

Christchurch City Council  |  Exemption from building consent  |  BCN/2025/7826  |  10/10/2025  |  Page 150 of 194



This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT_189374  SLS(B)
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.00
0.19
2.00 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

1.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand9. Very stiff fine grained
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT_189374  SLS(B)
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Abbreviations

qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
7.50
0.35
.

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : K230406 Location : 19 Belfield Street

KGA Geotechnical Group
PO Box 7630 Sydenham
Christchurch 8240
www.kga.co.nz

CPT file : CPT_189374  ULS

2.00 m
1.50 m
3
2.60
Based on SBT

Use fill:
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT_189374  ULS
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Input parameters and analysis data
Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
7.50
0.35
2.00 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

1.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sands only
No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand9. Very stiff fine grained
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This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT_189374  ULS
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Abbreviations

qt:
Ic:
FS:
Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index
Calculated Factor of Safety against liquefaction
Post-liquefaction volumentric strain
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Subfloor report 

Cavity Critter																											
Under floor Inspections 
www.underfloorinspections.co.nz 
 
106 Raddens Road 
Ohoka 
RD2 Kaiapoi 7692 
021 343156 
gideon@underfloorinspections.co.nz	
	
	
	

Report prepared for: EQC 
Property address: 19 Belfield Street, Dallington 
Date: 6 February 2023 
Prepared by: Gideon Couper  
 
 

.	
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1: Photo for legal purposes, showing who did the job and when. 
 

	

 
2: The foundations are average quality type “A” foundations with concrete strip foundations at the corners. 
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3: The home has cast in place concrete piles around the outside. Here the home has been extended. 

	

 
4: View of foundation join. 
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5: View of bearer meeting ring foundation. 
 

	

 
6: Precast concrete pile with connection. 
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7: View of bearer meeting ring foundation. 
 

	

 
8: View of ring foundation. There are some non-compliant issues with the wiring seen in this home. They 
could also be a significant hazard to anybody operating under the floor. This relates specifically to unclipped 
wires. An electrical inspector could be consulted regarding this. The communication cable has also not been 
laid in a compliant manner and would easily be damaged by people accessing the subfloor. 
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9: View of ring foundation.  
 

	

 
10: View of ring foundation.  
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11: View of foundation and pile to the right. 
 

	

 
12: Cast in place concrete pile. 
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13: Cast in place concrete pile. 

	

 
14: Cast in place concrete pile. 
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15: Cast in place concrete pile. 

	

 
16: View of foundation. 
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17: Cast in place concrete pile. 

	

 
18: The home has precast concrete piles. These maybe concreted into the ground but the polythene obscures 
this. They are connected to the bearers with stapled off wire ties. We do see a couple of broken ones. 
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19: Precast concrete pile with connection. 
 

	

 
20: Precast concrete pile with connection. 
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21: Precast concrete pile with connection. 
 

	

 
22: Precast concrete pile with connection. 
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23: Precast concrete pile with connection. 
 

	

 
24: Cast in place concrete pile. 

	

 

Christchurch City Council  |  Exemption from building consent  |  BCN/2025/7826  |  10/10/2025  |  Page 168 of 194



25: Cast in place concrete pile. 

	

 
26: Precast concrete pile with connection. 
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27: Precast concrete pile with connection. 
 

	

 
28: Precast concrete pile with connection. 
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29: Precast concrete pile with connection. The ground must be fairly damp in this area and the water is making 
its way up the pile into the bearer. 
 

	

 
30: Precast concrete pile with connection. 
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31: Precast concrete pile with connection. 
 

	

 
32: Cast in place concrete pile. 
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33: Cast in place concrete pile. 

	

 
34: View of concrete base.  
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35: View of concrete base.  
 

	

 
36: Here we see that the bearer has been notched and not reinforced. The bearer has also cracked. We can’t see 
it here but in shot 48 of the other side of this pile we see that it is cracked. 

	

 

Christchurch City Council  |  Exemption from building consent  |  BCN/2025/7826  |  10/10/2025  |  Page 174 of 194



37: Precast concrete pile with connection. 
 

	

 
38: Precast concrete pile with connection. 
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39: Precast concrete pile with connection. 
 

	

 
40: Cast in place concrete pile. There has been a water leak in this area which may have been fixed but the 
timber has been damaged. 
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41: These pipes are under stress and bending significantly. 

	

 
42: Cast in place concrete pile. 
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43: View of concrete base.  
 

	

 
44: Cast in place concrete pile. 
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45: Cast in place concrete pile. 

	

 
46: Cast in place concrete pile. 
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47: Cast in place concrete pile. 

	

 
48: This pile is cracked. 
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49: Precast concrete pile with connection. 
 

	

 
50: View of concrete base.  
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51: Precast concrete pile with connection. 
 

	

 
52: Cast in place concrete pile. 
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53: Cast in place concrete pile. 

	

 
54: This pile is cracked. It is possible that there are other cracked piles we can’t see due to the polythene. 
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55: Precast concrete pile with connection. 
 

	

 
56: View of concrete base.  
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57: View of concrete base.  
 

	

 
58: Cast in place concrete pile. 
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59: View of foundation. 
 

	

 
60: Precast concrete pile with connection. 
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61: Precast concrete pile.  
 

	

 
62: There has been a water leak in this area which may have been fixed but the timber has been damaged. 
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63: Precast concrete pile.  
 

	

 
64: Precast concrete pile and concrete base.  
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65: Precast concrete pile and concrete base.  
 

	

 
66: View of foundation with concrete base to the right. 
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67: View of foundation with cracking. Note that the taped waste. 
 

	

 
68: View of foundation with concrete base to the left. 
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69: View of concrete base.  
 

	

 
70: View of toilet stump.  
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71: Cast in place concrete pile. 
 

	

 
72: View of concrete base.  
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House floor plan 

.	

 
This report has been prepared in accordance with and is subject to our document Cavity Critter – Terms Of Trade.  

Subfloor	plan	

Subfloor	plan	19	Belfield	Street,	Dallington	
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Our Terms of Trade include information on the service provided, the limitations of the service, and a limitation of 
liability.  This report must be read in conjunction with our Terms of Trade.  A copy will be made available upon 
request 
 

Some customers will request us to provide the report, either without any commentary or with a limited commentary 
(on the basis that those customers will be making their own assessment of the photographs provided).  Our report 
needs to be read in conjunction not only with our Terms of Trade but also with the instructions (particular to each 
report) provided by the customer. 
 

Under no circumstances will we accept liability for the contents of this report to anyone other than the original 
customer.  If you are not the original customer for this report, then (unless you have our specific written permission) 
you may not rely on its contents for any purpose. 
 

Christchurch City Council  |  Exemption from building consent  |  BCN/2025/7826  |  10/10/2025  |  Page 194 of 194


	1. Instruction
	2. Documents
	3. Observations
	Building Description
	Floor Levels:
	Notes from the Homeowner:
	External:
	Internal

	4. Previous Reports
	EQC Scope of Works and Full Assessment Report, dated 13 September 2011
	DC Building Contract Quotation, dated 15 June 2012
	EQC Opting Out Letter, dated 2 July 2012
	DC Building Contract Quotation, dated 14 January 2013
	House Levellers Si Ltd Letter, dated 9 April 2013
	DC Building Contract Quotation, dated 15 April 2013
	Colin Plastering Ltd Letter, dated 18 September 2013
	Edifice Tax Invoice, dated 18 March 2014
	Wrightway Floor Level Survey Plan, dated 1 November 2022
	Cavity Critter Under Floor Inspection Report, dated 6 February 2023
	KGA Geotechnical Investigation Report, dated 29 June 2023

	5. Technical Discussion
	6. Limitations
	7. Photos
	8. Appendices
	A01 Floor Plan
	A02 Level Survey
	A03 Floor Relevelling Plan
	A04 Notching Detail
	A05 Perimeter Foundation Underpinning Detail
	A06 Pile Packing Detail
	A07 New Pile Detail
	A08 KGA Geotechnical Report
	A09 Cavity Critter Subfloor Investigation Report
	19 Belfield St - Appendices Final Report.pdf
	Sheets and Views
	19 Belfield St - Floor Plan and Level Survey-A01 - FLOOR LAYOUT PLAN
	19 Belfield St - Floor Plan and Level Survey-A02 - LEVEL SURVEY PLAN



