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The sub-surface conditions comprise topsoil up to 0.4m depth overlying 
(/) 

Lithology interbedded sands and silts. Intermediate gravel layer present across the majority 
...I z of the site with the exception of the northeastern portion. Gravels expected from -o o_ 

annroximatelv 15m deoth. u, l:: 
mo Soil Classification as per NZS Class 'D' (Deep or soft soil sites) :> z 

1170.5:2004 (/) 0 
u 

Groundwater Depth Encountered between 0.6m and 2.5m depth 

Vertical Displacement under Sl S UlS 
Earthquake Ground Motions 

5 - 90mm 15-110mm (Index Value) 
I-
z liquefaction Potential Index Sl S UlS w 
:E (lPI) Value 0-4 3 - 20 (/) 
(/) 
w 

liquefaction Severity Number Sl S UlS (/) 
(/) (lSN) Index Value < 2 - 15 8 - 34 
u 
:E l ateral Spreading lateral Stretch 
(/) Horizontal Movement 
iii Minor Minor 
(/) 

Seismic Technical MBIE NIA- Rural & Unmapped, TC3 & TC2 
Categorisation Site Specific Refer KGA DWG 5. 

I-
z 
w Static settlements are expected across the site. Detailed assessment required once detailed cuUfill earthworks plan is 
:E 
(/) available and further investigations completed. 
(/) 
w 
(/) 
(/) Potential for lateral spreading adjacent to Nottingham Stream and Halswell River. Building setback of 20m recommended < 
z otherwise detailed assessment will be required. 
0 
in 
5 This report is a geotechnical assessment in terms of suitability of land for subdivision. Further investigations and separate ci 
ID report required for subdivision and fast-track application. 
:> 
(/) 

z 
0 

Ir i= 
0 :> A full copy of this report must be provided to all relevant parties involved in the project. This should include, but not be 
0.. !!! limited to, owner, architectural designers, engineers (civil and structural) and the earthworks/building contractor. w 0::: 
0::: :n 

ci 
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1. INTRODUCTION 

 
At the instruction of Sabys 101 Ltd, we have undertaken a geotechnical engineering investigation on 

the property comprising 6 Wroots Road & 101 Sabys Road in Kennedys Bush, Christchurch. The work 

was carried out in accordance with our Agreement dated 8 December 2025.  

 

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)Christchurch City Council (CCC) and Selwyn District Council (SDC) websites. We 

also conducted a subsurface investigation comprising hand auger boreholes with associated Scala 

penetrometer tests and cone penetrometer testing in order to assess ground conditions and likely 

behaviour of the ground, as well as confirm preliminary suitability of land for subdivision/development 

to support a fast-track referral application.   

 

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 the suitability of the site for subdivision. We also 

understand this report will be used to support a fast-track referral application. For that we are 

undertaking sufficient investigation and assessment to confirm that the site is generally free of 

significant geotechnical hazards or that these can be mitigated/managed to a level that confirms that 

a residential subdivision is suitable at this site. A more detailed geotechnical report and additional 

geotechnical investigations will be required for subdivision consent/fast-track application.  

 

 

2. SITE DESCRIPTION 

 

The properties are legally described as Lots 2,3, DP 68573 and PT Lot 1 DP 1537-BAL at  

23562-06900. The combined area is approximately 50Ha. The properties are irregularly shaped and 

located between Sabys and Halswell Road as indicated in Figure 1 below (hereinafter referred to as 

‘the site’). It is otherwise bounded by rural-residential properties.  

 



The site is located immediately north of Nottingham Stream and the Halswell River meanders in the 

general west to east direction through the site (highlighted on Figure 1 below). An unnamed drain is 

also present in the northern portion of the site. 

We note that significant undulations were observed across the site (most notably the northeast portion 

of the site, east of Candys Road), indicating the presence of paleochannel features likely formed 

during migration of the nearby channels. 

Figure 1: The subject site outlined in white, parcel boundaries in black and the CCC/SOC 
boundary in yellow dash 

The surrounding rural-residential properties to the east are classified as TC2, with a localised strip of 

TC3 land along Nottingham Stream which extends adjacent to the southern site boundary. The 

properties to the west of the site are also generally classified as TC2 with localised pockets of TC3 

land. The land is also classified as TC3 along the Halswell River. 
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3. EXISTING STRUCTURES AND PROPOSED DEVELOPMENT 

 
3.1 Existing Structures 

 

There are several structures located on the site, these include: 

 A dwelling and garages/shed structures in the southeastern corner of the site access via 

Haslwell Road.  

 Silos, dwelling and farm outbuildings located close to the western Candys Road entrance. 

 

The remainder of the property comprises grassed paddocks with mature trees and fences. 

 

A review of the historical aerial photographs between 1925 to present, as obtained from the ECan 

database, indicate that the site has been primarily used for horticultural activities, and does not appear 
to have been previously occupied by historical structures. Nottingham Stream and the Halswell Rover 

appear to have been constrained to a similar flow path as present prior to 1925. We note a historic 

drainage or irrigation channel extended through the centre of the site, with distinctive paleochannels 

across the western portions.  

 

3.2 Proposed Development  

 

We have been provided with conceptual plans from Davie Lovell-Smith (DLS) dated December 2025 

which, we understand, indicate a subdivision with approximately 500 lots. A stormwater reserve is 

located across the southern portion of the site with a 20m strip of landscape/esplanade located 

adjacent to the Halswell river and Nottingham stream. It is unclear if the unnamed drain is to remain 

or be filled in. No setbacks are shown.  

 

We have included these plans in Appendix A. 
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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: 

 KGA Existing Subdivision Report for 101 Sabys Road 

 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.  

 

4.2 KGA Existing Subdivision Report for 101 Sabys Road 

 

KGA has previously completed a report for the portion of the site to the east of Candys Road, titled 

“Geotechnical Engineering Investigation, Proposed Subdivision, 101 Sabys Road, Halswell, 

Christchurch” (Ref: K210506-2, dated 25 June 2025).  

 

This report (2026) supersedes the original report (2025); however, the testing undertaken in 2021 and 

the associated analyses remain relevant. These are summarised below. 

 

 Ten hand auger boreholes were completed across the site. The majority of tests achieved 

the target depth of 3.0m with the exception of two tests which refused between 1.1m and 

2.0m depth.  

 Twenty CPTs were undertaken to between 6.7m and 15.1m depth. Six tests within the 

western portion of the site terminated in gravels at approximately 5m to 8m depth.  

 Subsoil conditions across the site are variable but generally comprise: 

o Topsoil up to 0.4m depth.  

o Interbedded silty and sand soils with variable densities typically between 1.8m and 

3.5m depth.  



o Localised layer of dense gravelly sands between 1.1 m and 2.0m depth below 

CPT-09 and CPT-10, where corresponding shallow tests HA03 and HA06 met 

shallow refusal. 

o Silt and organic mixtures to depths between 5.0m and 6.5m depth, thinly interbedded 

by layers of silt and sand becoming more frequent in investigations positioned along 

the eastern boundary. 

o An intermediate gravelly sand and/or sandy gravel appears to be present below the 

investigations in western portion of the site generally between 5.5m to 9.5m depth, 

absent below the eastern portion. 

o Inferred dense sand and gravels below 14.1 to at least 15.4m depth. 

• The shallow tests measured water between 0.8m to 2.5m depth, with the majority falling 

between 1.5m and 2.5m depth. 

• Liquefaction analysis was undertaken assuming groundwater at 1.0m (during earthquake). 

CFc of 0.2 and transitional layer were applied. 

• The liquefaction results generally indicate the majority of the site is classified as Hybrid 

TC2/TC3, with a band of TC3 along Nottingham Stream and TC2 to the west as indicated in 

Figure 2 below). 

,+,tfll;~CI.TiCUt r' , , 

f 'f'YlllD TCll'T'QINJ DUfGo?.Yr-C-,aE. 
llt!J:-'OQE 

Figure 2: Technical Categorisation Plan 
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4.3 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. Significant data is present is the area. 

Seven boreholes and 13 CPTs were considered the most relevant. A location plan and the 

investigation logs are reproduced in Appendix C, and referenced further in Section 7 .1 of this report. 

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

Aerial imagery taken following the 22 February 2011 earthquake event indicates minor to moderate 

surface expression of liquefaction across the site, with greater quantities typically localised within 

historic paleochannel areas as shown in Figure 3 to 6. 

Figure 3: Aerial Imagery from 22 February 2011 (Northeast Corner, 101 Sabys Rd) 
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Figure 4: Aerial Imagery from 22 February 2011 (Central) 

Figure 5: Aerial Imagery from 22 February 2011 (Northwest Corner) 
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Figure 6: Aerial Imagery from 22 February 2011 (Southern Portion) 

Google imagery undertaken following the September 2010 earthquake event indicates what appears 

to be extensive flooding across the entire site and the properties south of the site as per Figure 7 

below . The NZGD does not contain any aerial photographs taken during the other major events of the 

CES other than February 2011 described above. 
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Figure 7: Google Aerial Imagery from 4 September 2010 

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 

(PGA1s(ULS)=0.35g, PGA1s(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 C. 
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Table 1: Summary Desk Study Information 

September 2010 February 2011 June 2011 December 2011 
(M 7.1) (M 6.2) (M 6.0) (M 5.9) 

No mapped ground cracks observed on majority of the site except three 
Mapped Ground (50mm to 100mm cracks) parallel to Nottingham Stream. A series of cracks 

Cracks ( 10mm up to 100mm) mapped near the residential sites to the east of 
Nottinaham Stream. See map below. 

PGA (g) 0.30 0.35 0.14 

Scaled 0.27 0.25 0.09 PGA1.5(g)1 

1 Scaled to M7.S using Idriss and Boulanger recommendations (2008) 
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Figure 8: Crack Map 
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4.4 Christchurch City Council (CCC) & Selwyn District Council (SOC) - Flooding Risk 

According to the flood data provided by the CCC and SOC, we note the following: 

• The site is within a CCC District Plan Flood Management Area. 

• Floor levels up to 1 m depth are expected across the site, generally w ithin the low lying areas 

as per Figure 9 below. 
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Figure 9: SOC Flood Map 

CCC and SOC should be contacted directly to comment on the floor level requirement, as a full flood 

risk assessment is outside the scope of this report. However, we expect that the site will generally be 

required to be raised by the use of fi ll. 

4.5 Environment Canterbury (ECan) - Listed Land Use Register 

ECan has identified sites where Hazardous Activities and Industries List (HAIL) activities have been 

located throughout Canterbury and maintains the Listed Land Use Register (LLUR) database which 

alerts about potential contamination before site works commence. After consultat ion 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". 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. 

Geotechnical Engineering Investigation K250791-1 
Proposed Residential Subdivision - 6 Wroots Road & 101 Sabys Road, Kennedys Bush, Christchurch 
26 February 2026 11 



 

Geotechnical Engineering Investigation K250791-1 
Proposed Residential Subdivision – 6 Wroots Road & 101 Sabys Road, Kennedys Bush, Christchurch 
26 February 2026  12 

5. SITE OBSERVATIONS 

 
The following observations were noted during our site walkover on 13 January 2026 (relevant site 

photographs are included within Appendix C): 

 Nottingham stream and the unnamed drain are up to 2.5m wide approximately.  

 Halswell River is up to 6.0m wide approximately.  

 Water in the channels appears to be up to 1.0m deep.  

 The river and stream are up to 3m below the surrounding ground level approximately with 

highly vegetated slopes.  

 Timber retaining walls observed supporting embankments immediately below residential 
dwellings along Nottingham stream (east of Candys Road). The retaining walls appear to be 

tilting forward or bulging in places. Fence posts appear uniformly level across the site with 

minor, irregular tilt type displacement (i.e. toward and away from the stream). 

 

 

6. GEOLOGY 

 

The published geology of the Christchurch urban area 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. 

 
We have also referred to the published Geomorphological Map of Eastern Canterbury (2015) which 

indicates that the site is underlain by river plain or channel deposits, river channels and troughs, and 

swamp basin (see Figure 10).  



ya3 
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Figure 10: GNS Geomorphological Map of the Christchurch Region 

-

We have also looked to the historic black maps for the site which indicates the southern portion of the 

site was waterbody/wetland/swamp consistent with the location of swamp basin as indicated on 

Figure 9. 

7. GROUND INVESTIGATION 

7.1 Existing Ground Information 

A search of the ECan and NZGD websites identified significant data in the local area with seven 

machine boreholes and 13 CPTs considered the most relevant. The investigation logs are reproduced 

in Appendix C, and the data referenced in more detail in Table 2. 
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We note that the 2021 KGA investigations are available on the NZGD; however, these are not included 

in Table 2 below. These tests are described in Section 7.2 below. 

Table 2: NZGD Data 

NZGD Test Probe 
Approx. 

Reference 
Source Source Reference 

Depth (m) 
Distance From 

Site (m) 

BH_18076 Tonkin+ Taylor HAL-POD01-BHCPT006 19.8 60 (south) 

BH_40392 Coffey BH1 17.0 10 (north) 

BH_50567 
Golder 

GA_18503 17.5 75 (southwest) 
Associates 

BH_ 110260 Beca BH02 15.5 Onsite 

BH_33271 Elliot Sinclair BH01 16.7 100 (south) 

BH_28196 
Golder 

GA_ 15883 16.5 60 (south ) 
Associates 

BH_76343 
Riley 

BH1 17.2 165 (northwest) 
Consultants 

CPT_16241 McMillan CPTu001 15.0 25 (northeast) 

CPT_44048 GeoCivil CPT003 15.7 15 (southeast) 

CPT_73085 Landtest CPTU001 15.0 15 (southeast) 

CPT_128298 Prodrill CPT16 15.0 Onsite 

CPT_128299 Prodrill CPT15 15.0 Onsite 

CPT_143394 
Ground 

CPT-15 14.8 40 (northwest) 
Investigation 

CPT_143395 
Ground 

CPT-16 14.8 40 (northwest) 
Investigation 

CPT_143396 
Ground 

CPT-17 15.1 45 (northwest) 
Investigation 

CPT_143397 
Ground 

CPT-18 15.1 30 (northwest) 
Investigation 

CPT_143398 
Ground 

CPT-19 15.0 45 (northwest) 
Investigation 

CPT_37556 
Geoscience 

CPTu001 6.3 20 (west) 
Consulting 

CPT_38526 Cook Costello CPT3 4.1 5 (west) 

CPT_33270 Eliot Sinclair CPTu003 4.9 80 (south) 
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7.2 KGA Historic Investigation 

As mentioned above, KGA has completed extensive testing across the portion of the site to the east 

of Candys Road. An overview of the ground investigations is presented in Table 3. 

Table 3: Historic KGA Tests 

TestType Test Ref. Depth (m) 
Reason for 

Date of Test 
Termination 

HA01/SP01 
3.0/3.0 Target depth 

HA02/SP02 

HA03/SP03 2.0/3.0 
Hole collapse/target 

depth 

HA04/SP04 
Hand Auger& 3.0/3.0 Target depth 

HA05/SP05 
Scala 

Inferred 
25/06/2021 

Penetrometer HA06/SP06 1.1/3.0 
gravels/Target depth 

HA07/SP07 

HA08/SP08 
3.0/3.0 Target depth 

HA09/SP09 

HA10/SP10 

CPT-01 7.3 Refusal, inferred 
gravels 

24/06/2021 
CPT-02 6.9 Refusal, inferred 

gravels 

CPT-03 14.6 

CPT-04 15.1 Target depth 23/06/2021 

CPT-05 15.1 

CPT CPT-06 7.3 
Refusal, inferred 

21 /06/2021 
gravels 

CPT-07 14.9 Target depth 

CPT-08 8.8 
Refusal, inferred 

22/06/2021 
gravels 

CPT-09 15.0 

CPT-10 15.1 Target depth 
23/06/2021 

CPT-11 15.2 

CPT-12 6.7 
Refusal, inferred 

gravels 21 /06/2021 
CPT-13 15.1 

CPT-14 15.1 
Target depth 

22/06/2021 
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TestType Test Ref. Depth (m) 
Reason for 

Date of Test 
Termination 

CPT-15 15.4 

CPT-16 7.8 
Refusal, inferred 

21 /06/2021 
gravels 

CPT-17 14.8 
22 June 2021 

CPT-18 15.1 

CPT-19 15.1 
Target depth 

23/06/2021 
CPT-20 15.1 

7.3 Current Ground Investigation 

To supplement the existing onsite and 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 three hand auger boreholes (HA01 to HA03}, 

performing three Scala penetrometer tests (SP01 to SP03) within the borehole locations, and 

completing 11 CPT (CPT-01 to CPT-1 1 ). 

The shallow ground investigation services were provided by KGA on 13 January 2026, with the CPTs 

undertaken by Ground Investigation Ltd on the same date. An overview of the ground investigations 

is presented in Table 4, and a description of the testing is given in the following sections. 
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Table 4: Schedule of Exploratory Ground Investigat ion 

TestType Test Ref. Depth (m) Reason for 
Date of Test 

Termination 

Hand Auger& HA01/SP01 

Scala HA02/SP02 3.0 Target depth 13/01/2026 
Penetrometer HA03/SP03 

CPT-01 6.4 
Limit of reaction 

force 

CPT-02 5.6 
High cone end 

resistance 

CPT-03 7.5 Limit of reaction 

CPT-04 7.3 force 

CPT-05 7.8 
Danger of buckling 

rods 

CPT CPT-06 7.0 
High cone end 

13/01 /2026 
resistance 

CPT-07 13.1 
Danger of buckling 

rods 

CPT-08 13.2 
High cone end 

resistance 

CPT-09 4.0 Limit of reaction 

CPT-10 7.4 force 

CPT-11 4.3 
High cone end 

resistance 

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. 

7.4 Hand Auger Boreholes and Scala Penetrometer Tests 

Hand auger boreholes were dri lled 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. 
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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 height 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 NZS 4402 Test 6.5.2:1988. 

 

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. 

 
7.5 Subsurface Conditions 

 

The subsurface ground conditions encountered are briefly described and summarised below. For 

more detailed descriptions, reference should be made to the attached investigation logs. 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 distances between test locations are large. 

 

 Topsoil encountered up to 0.4m depth overlying interbedded sands and silts.  

 An intermediate gravelly sand and/or sandy gravel was generally encountered between 4.0m 

to 6.0m depth to the west of Candys Road, becoming shallower to the south (towards Haswell 
Road). To the east of Candys Road, the intermediate gravelly layer was generally 

encountered between 5.5m and 8.0m depth and is absent below the eastern portion as 

shown on KGA Drawing 02. Layer is generally between 2.5m and 4.0m thick.  

 Soft silts (cone resistance, qc<1MPa) are present across the site as indicated on KGA 

Drawing 3 (where greater than 0.5m thick). These areas are more clustered around the 

northeastern portion of the site and along the western boundary.  

 Inferred dense sand and gravels generally below 15m depth.   

 

7.6 Groundwater 

 

Groundwater was only encountered in one of the 2026 hand augers (west of Candys Road) at 2.8m 
depth with the CPTs measuring the groundwater between 0.6m and 2.5m depth. The shallowest 

groundwater levels (shallower than 1m depth) were measured in the southern paddock where lower 

ground levels are present, and is historically mapped as swamp/wetland. 

 



The 2021 tests undertaken in June (east of Candys Road) measured groundwater between 0.8m and 

2.5m depth, with the majority fall ing between 1.5m and 2.5m depth. 

Groundwater levels can and will vary with changes in weather patterns, particularly following periods 

of prolonged wet or dry weather. 

8. FUTURE LAND PERFORMANCE & DESIGN CONSIDERATIONS 

8.1 Liquefaction Analysis - General 

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

referenced in Table 4. Calculations were performed over the full investigation depth and the MBIE 

'Index' depth of 10.0m, using the input parameters described in Table 5. 

We consider the 2021 KGA liquefaction assessment for the CPT east of Candys Road to remain 

relevant and hence we have not reassessed these CPTs however the results are summarised in Table 

6A for completeness. Relevant attachments are included in Appendix D. 

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

Input Parameters 
Design Event 

SLS (A) SLS (B) ULS 
l 

Building Importance Level IL2 

Soil Class Class D 
AnnualExceedance 1/25 1/25 1/500 Probabilitv 

Magnitude (Mw) 7.5 6.0 7.5 

Peak Ground Acceleration (g) 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 1.5m bgl, and the groundwater level during 

earthquake used for the calculation was conservatively assumed at 1.0m bgl, similar to our previous 

assessment. 
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8.2 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 D. The software includes for normalisation of the data 

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

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. 

We also adopted a fines content coefficient (CFc) of 0.2 based on recent research of soil properties in 

the Christchurch area and applied transitional layer due to the interbedded nature of the soil profile. 

The results of our original liquefaction analysis for 101 Sabys Road to the east of Candys Road are 

presented in Table 6A. The results of the liquefaction analysis to the west of Candys Road are 

presented in Table 6B. 

Table 6A: Liquefaction Analysis Results - 2021 Investigations 

Test 
Calculation Limit Calculated Vertical Settlement (mm) 

Depth (m) SLS (A) SLS (B) ULS 

CPT-01 MBIE Index (10.0) 5 15 40 

CPT-02 MBIE Index (10.0) 5 5 20 

CPT-03 MBIE Index (10.0) 10 15 30 

CPT-04 MBIE Index (10.0) 20 40 105 (TC3) 

CPT-05 MBIE Index (10.0) 15 30 95 

CPT-06 MBIE Index (10.0) 15 30 45 

CPT-07 MBIE Index (10.0) 10 20 40 

CPT-08 MBIE Index (10.0) 10 20 65 

CPT-09 MBIE Index (10.0) 20 40 95 

CPT-10 MBIE Index (10.0) 20 30 65 

CPT-11 MBIE Index (10.0) 35 50 80 

CPT-12 MBIE Index (10.0) 5 15 30 

CPT-13 MBIE Index (10.0) 25 45 90 

CPT-14 MBIE Index (10.0) 25 40 100 
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Test 
Calculation Limit Calculated Vertical Settlement (mm) 

Depth (m) SLS (A) SLS (B) ULS 
! 

CPT-15 MBIE Index (10.0) 30 45 90 

CPT-16 MBIE Index (10.0) 15 30 65 

CPT-17 MBIE Index (10.0) 25 40 100 

CPT-18 MBIE Index (10.0) 30 45 110 (TC3) 

CPT-19 MBIE Index (10.0) 25 40 95 

CPT-20 MBIE Index (10.0) 50 90 (TC3) 110 (TC3) 

Table 6B: Liquefaction Analysis Results - 2026 Investigations 

Test Calculation Limit Calculated Vertical Settlement (mm) 

Depth (m) SLS (A) SLS (B) ULS 

CPT-01 Full depth (6.4) 10 20 50 

CPT-02 Full depth (5.6) 5 10 35 

CPT-03 Full depth (7.5) 20 35 50 

CPT-04 Full depth (7.3) <5 10 25 

CPT-05 Full depth (7.8) 5 15 40 

CPT-06 Full depth (7.0) <5 15 30 

MBIE Index (10.0) 5 15 45 
CPT-07 

Full depth (13.1 ) 10 20 60 

MBIE Index (10.0) 10 20 40 
CPT-08 

Full depth (13.2) 25 30 60 

CPT-09 Full depth (4.0) <5 10 15 

CPT-10 Full depth (7.4) <5 10 15 

CPT-11 Full depth (4.3) <5 10 30 

The above calculated settlements generally fall within a TC2 categorisation as defined by the MBIE 

Guidance. The 2021 CPTs to the east of Candys Road generally indicate a mix ofTC2 and TC2/TC3. 

A summary of the liquefaction induced SLSB and ULS settlements are highlighted on KGA 

Drawing 04. 

At SLS levels of shaking, significant liquefaction is generally not expected above the intermediate 

gravelly layer except locally at CPT-03 (2026) which indicates liquefaction from 1.5m to 2.8m depth. 

At ULS, liquefiable layers greater than 0.5m thick are expected to occur in the upper 3m depth. 
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Post-earthquake general observations show that the empirical calculation of the settlement is 

uncertain with perhaps a ±50% margin to the numbers given in Tables 6A and 6B. We therefore 

recommend that engineering judgment is applied when interpreting the computed settlements. 

 

We point out that the settlements presented in Tables 6A and 6B 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. 

 

8.3 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 7A and 7B for our original analysis and the 2026 analysis, 
respectively.  

 

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 Tables 7A and 7B 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 7A: General Performance Levels - 2021 Tests 

SLS (B) Effect from ULS Effect from Test Liquefaction Liquefaction LPI LSN LPI LSN 

CPT-01 1 4 Insignificant 7 15 Mild / Moderate 

CPT-02 0 2 Insignificant 4 11 Mild / Moderate 

CPT-03 0 4 Insignificant 6 9 Mild / Moderate 

CPT-04 2 8 Mild 18 28 High 

CPT-05 1 8 Mild 16 30 High / severe 

CPT-06 2 7 Mild 9 13 Mild / Moderate 

CPT-07 1 9 Mild 8 15 Moderate I High 

CPT-08 1 7 Mild 11 25 Moderate I High 

CPT-09 2 9 Mild 16 22 Moderate I High 

CPT-10 2 8 Mild 11 19 Moderate I High 

CPT-11 3 8 Mild 15 18 Moderate I High 

CPT-12 1 8 Mild 5 17 Moderate I High 

CPT-13 3 9 Mild 16 29 High 

CPT-14 3 11 Mild / Moderate 18 32 High / Severe 

CPT-15 3 9 Mild 16 26 High 

CPT-16 1 10 Mild / Moderate 12 26 High 

CPT-17 2 10 Mild / Moderate 17 27 High 

CPT-18 2 9 Mild 19 34 High / Severe 

CPT-19 2 8 Mild 16 28 High 

CPT-20 4 13 Mild / Moderate 20 29 High 

Table 7B: General Performance Levels - 2026 Tests 

SLS (B) Effect from ULS Effect from Test Liquefaction Liquefaction LPI LSN LPI LSN 

CPT-01 1 9 Insignificant 10 25 Moderate I high 

CPT-02 1 3 Insignificant 6 18 Moderate / high 

CPT-03 3 15 Mild / moderate 9 18 Moderate I high 

CPT-04 1 6 Insignificant 5 14 Mild / moderate 

CPT-05 0 5 Insignificant 7 16 Moderate I high 

CPT-06 1 7 Insignificant 6 17 Moderate / high 

CPT-07 0 6 Insignificant 7 14 Mild I moderate 

CPT-08 1 3 Insignificant 7 11 Mild / moderate 
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SLS (B) Effect from ULS Effect from Test 
Liquefaction Liquefaction LPI LSN LPI LSN 

I 

CPT-09 1 5 Insignificant 3 8 Insignificant 

CPT-10 0 6 Insignificant 3 9 Insignificant 

CPT-11 0 4 Insignificant 6 17 Moderate I high 

The LPI and LSN values in Table 6 indicate a performance level of LO to L3 ('insignificant' to 'moderate' 

effect from excess pore water pressure and liquefaction) for the SLS case and generally L2 to L3 

('moderate' to 'high') for the ULS case. Reference should be made to Table 5.1 of Module 3 for a full 

description of the expected characteristics and consequences of liquefaction. 

8.4 Cyclic Softening Potential 

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. According to the onsite CPT profi le, the 

soft soils could be prone to cyclic softening during a strong seismic event. We have therefore 

undertaken a cyclic softening potential assessment, based on Idriss and Boulanger (2008) 

methodology as implemented in Cliq software, to gain more insight into the cyclic softening potential 

of the soils at the site. 

For the 2021 CPTs (east of Candys Road), our cyclic softening assessment indicates that the soft 

soils between 3.5m to 5.0m depth are predicted to undergo softening under ULS seismicity, with 

interbedded susceptible layers predicted at greater depths than 9.5m to 14.1m, although these are 

not continuous. We also note that the frequency and distribution of susceptible layer in the upper Sm 

is variable between investigations. Additional settlements could therefore occur in these layers i.e. 

site settlements are expected to be greater than those presented in Table 5 above. Cyclic softening 

is not predicted at SLS levels of shaking. 

The 2026 CPTs (west of Candys Road) indicate that softening is predicted to occur between 3m and 

6m in the northeast corner (CPT-01 to CPT-03) and below 7m depth at CPT-08 in the southwest 

corner of the site. Additional settlements could therefore occur in these layers i.e. site settlements are 

expected to be greater than those presented in Table 5 above. Cyclic softening is not predicted at 

SLS levels of shaking. 

Geotechnical Engineering Investigation K250791-1 
Proposed Residential Subdivision - 6 Wroots Road & 101 Sabys Road, Kennedys Bush, Christchurch 
26 February 2026 24 



 

Geotechnical Engineering Investigation K250791-1 
Proposed Residential Subdivision – 6 Wroots Road & 101 Sabys Road, Kennedys Bush, Christchurch 
26 February 2026  25 

8.5 Potential for Lateral Spreading 

 

Ground cracking does not appear to have affected the site following the major events of the CES 

except locally near the edge of Nottingham stream, where some 50mm to 100mm wide cracks were 

mapped. This is consistent with a strip of land classified as TC3. We also acknowledge that the wider 

cracking (greater than 50mm) was generally limited to within 20m of the stream edges, although minor 

cracking extended up to within 50m of the stream.  

 
As we do not have detailed plans at this time for the channels, we have not completed a lateral 

spreading assessment; however, we recommend that a no build zone of 20m adjacent to 

streams/rivers is adopted or adopt a TC3 classification within that strip. Ground improvement 

techniques may be used to mitigate the lateral spreading potential to TC2 levels as per the rest of the 

site. We also acknowledge that a 20m reserve is already considered in the plans, meaning that no 

building platforms are being considered in the high-risk lateral spreading area.  

 

Provided that all new dwellings are at least 20m from the edge of existing channels, we consider that 

the potential for up to 50mm of lateral movement under SLS levels of shaking and up to 100mm of 

lateral movement under ULS levels of shaking across proposed lots. We note that the lateral 

movement within the 20m build zone could be greater, but this is not expected to affect proposed lots 

at least 20m away from the stream crest.  

 

We also assume that the unnamed drain will be infilled and therefore will not be a risk to lateral 
spreading, provided it is filled to an engineered standard under the supervision of a geoprofessional.  

 

8.6 Long-Term Settlements in Soft Soils 

 

Near surface soft to firm soils were inferred within the CPT profiles across the site. These could 

undergo long term static settlement when loaded either from buildings or engineered fill which could 

be required to raise site levels to achieve minimum floor levels.  

 

To gain further insight into the likely magnitude of predicted static settlements, we have used  

CPeT-IT software to estimate the predicted static settlements within the underlying soft silts. We have 

conservatively assumed a uniform pressure of 30kPa, applied over an area of 100m by 100m as an 

initial assessment. This is likely a very conservative assumption as this would require approximately 

1.5m thickness of fill to impose such a load.  
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The results indicate that static settlements less than 25mm are generally achieved in the 2026 CPTs 

(west of Candys Road), with localised exceptions at CPT-08. However, we note that the majority of 

static settlements occur in the silty soils below 7m depth. In addition to this, CPT-08 is located at a 

proposed stormwater reserve where no residential lots are planned.  

 

The 2021 CPTs (east of Candys Road) generally exceed 25mm of static settlement with settlements 

generally between 35mm and 50mm, locally up to 120mm estimated. We note that most of the higher 

estimated static settlements occur in the soft soils at depth (not in the upper 3m).  
 

Based on our assessment, there is potential for static settlement at the site; however, this can be 

mitigated through preloading or surcharging, if required. Previous jobs in the nearby areas indicate 

that static settlement under pre-load tend to occur in a relatively short period of time (less than 3 

months), so it can be managed during subdivision formation works. The appropriate solution for 

managing static settlements will be confirmed once additional testing has been completed and further 

development details are available. Overall, the site remains suitable for subdivision and development, 

and the potential for static settlement is not expected to adversely affect subdivision or land 

development.  

 

8.7 Shrink-Swell Characteristics 

 

Based on the near-surface non-plastic, 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. 
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9. 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. 

 

The site experienced Mw 7.5 scaled peak ground accelerations (PGAs) of 0.09g to 0.27g, 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. We note that the site has not experienced ground 

shaking equivalent to ULS shaking.  

 

Several Technical Category areas are mapped across the site as per the available MBIE mapping on 

the NZGD. These are: 

 N/A – Rural & Unmapped across the eastern portion.  

 TC3 band around the Halswell River. 

 Small pocket of TC2 in the southwestern corner of the site.  
 

Based on our liquefaction analyses, the land across the site and at least 20m from the stream is 

expected to behave similar to an MBIE TC2 site or Hybrid TC2/TC3 as shown on KGA Drawing 5. We 

note that the land within the 20m setback adjacent to Nottingham Stream and Halswell River is 

considered to behave similar to equivalent TC3 land due to lateral spreading potential.  

 

 

 

 

 

 

 

 



10. SUITABILITY OF SITE FOR SUBDIVISION 

Section 106 of the Resource Management Act (RMA) states that a consent authority may refuse to 

grant subdivision consent, or may grant conditional subdivision consent, if it considers that: 

• There is a significant risk from natural hazards. 

• Sufficient provision has not been made for legal and physical access to each allotment to be 

created by the subdivision. 

Our assessment of the site against the requirements of Section 106 is presented in Table 8. 

Table 8: Assessment of the site against the RMA requirements 

Potential Susceptibility 
Hazard I 

Current (Section 106, 1A) Post Development (Section 106, 1Ac) 

Provided stormwater is discharged in a controlled 

No evidence of erosion 
manner and appropriate engineering design is 

Erosion across site. 
implemented, erosion is unlikely to worsen due to 
development or have significant adverse effects on 
the development. 

Falling 
The site is flat and located 
away from any hills, with no --Debris risk of fall ing debris. 

The site at 20m away from The development will not have any effect that could 
the stream presents minor worsen the existing potential for horizontal 

Slippage / potential for global horizontal movement on site provided no free faces are 

lateral movement and lateral stretch. created on the site or within close proximity of the 

movement A 20m no build zone is site. If at any point the 20m no build zone adjacent 
recommended adjacent to the to Nottingham Stream/Hal swell River is to be 
Nottingham Stream and developed, further lateral spreading assessment 
Halswell River. will be reauired. 

Significant damage is unlikely to occur to the 
Potential liquefaction hazard, proposed development provided dwelling specific 

Subsidence cyclic softening, and static investigations are undertaken and building 
settlement is present on site. foundations are appropriately designed following 

site-specific testing recommendations. 

The site is within a flood 
Provided stormwater discharge is appropriately 

management area as per the managed, any CCC/SOC finished floor level 

CCC District Plan. The CCC 
requirements are respected and/or advise is 

Inundation & SOC should be contacted 
sought from an experienced civil engineer, we 

to comment on floor level consider that the risk of inundation will not be 

requirements. 
exacerbated by developing the land and may be 
aoorooriatelv manaaed. 
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A Statement of Professional Opinion (SoPO) on the Suitability of Land for Subdivision is not presented 

at this stage as there is very little information regarding the proposed subdivision development. Further 

geotechnical investigation and assessment will be required for subdivision/fast-track application, and 

a Statement of Professional Opinion (SoPO) will be incorporated into the detailed subdivision report. 

However, we have done sufficient geotechnical investigation and assessment to confirm on 

reasonable grounds that the site is suitable for the proposed subdivision in terms of geotechnical 

constraints.  

 
 

11. GEOTECHNICAL CONSIDERATIONS FOR LAND SUBDIVISION 

 

11.1 Preliminary Geotechnical Considerations 

 

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

considered for the proposed subdivision: 

 The site is underlain by interbedded silts, sandy silts and silty sands overlying intermediate 
gravels and/or gravels. The soils in the upper 15.0m are expected to be variable across the 

site. 

 There is potential for ongoing static settlements at the site due to the presence of soft soils; 

however, potential for settlement is not expected to adversely affect subdivision or land 

development. The appropriate solution for managing static settlements will be confirmed 

once additional testing has been completed and further development details are available. 

This is on the basis of relevant experience on nearby sites with similar ground conditions.  

 The local groundwater level was encountered at depths of 0.6m to 2.5m within our onsite 

investigations (shallow and deep). 

 Liquefaction ejecta was observed across the site during the February 2011 earthquake 

event.  

 There is potential for lateral spreading within the vicinity of Nottingham Stream and the 

Halswell River. We recommend a 20m no build zone which is consistent with the current 

indicating a 20m reserve band. If residential developments are proposed for the 20m setback 

distance from the stream, further lateral spreading assessment will be required following 

confirmation of the proposed development details which may result in lateral spreading 

mitigation improvement measures.  

 Further investigations will be undertaken for the substantive application.  
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 Site-specific shallow investigations will be required to confirm foundation design for the 

development of each new Lot. 
 
The design of the foundation system should be undertaken in accordance with the recommendations 

and guidance provided within NZGS/MBIE Earthquake Geotechnical Engineering Practice Module 4. 

 

 

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. SAFETY IN DESIGN 

 

The main purpose of our report is to assess the feasibility of the proposed land development from a 

geotechnical perspective, and so we have not included a project-specific safety in design risk register 

in this report. Nevertheless, general safe work practises must be adopted and clearly conveyed to all 

relevant parties prior to and during completion of subdivision earthworks.  
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14. FURTHER WORKS 

 
This report is a preliminary geotechnical assessment in terms of suitability of the land for subdivision. 

Additional investigations and a separate subdivision report will be required to provide 

recommendations regarding the proposed development once a more developed plan is available. Lot 

specific investigations will also be required to confirm foundation design for each Lot.  

 

 

15. 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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December 2005, NZGS. Co-ordinates are in NZTM unless otherwise specified. 

Water 

y Standing Water Level 

'iZ Water Level At Time 
Of Drilling 

<)- Out Flow[>- In Flow 

Shear Vane 
Corrected as per NZGS Guidelines 
Vane No.: 
UTP = Unable To Penetrate 
+ = Peak Exceeded 
-= No Result 

Other Comments 

Job No.: K210506 

Hole No.: HA02/SP02 
Date: 25/06/2021 

Logged By: AH 

Sheet: 2B 
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Davie Lovell-SmithClient:

Date:

Coordinates: 13E 1564786.4, N 5173418.0

25/06/2021

2CSheet:

Subsurface Conditions

Job No.: K210506

G
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w
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te

r

Hole No.: HA03/SP03

HAND AUGER AND SCALA LOG

Ground Level:

Logged By: AHLocation: 101 Sabys Road, Halswell, Christchurch

Project: Geotechnical Investigation
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(blows / 50mm)
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Organic SILT, some sand, trace rootlets, dark brown,  
moist, non-plastic, non-dilatant; sand, fine; organics,  
amorphous.

Fine SAND, some silt, light grey. Medium dense, moist,  
poorly graded.

Silty SAND, light grey. Medium dense, wet, poorly  
graded; sand, fine.

Fine to medium SAND, trace silt, light grey. Medium  
dense, moist, poorly graded.
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0.50m: Minor silt.

0.90m: Saturated.

1.30m: Light grey with orange mottling.

1.70m: Bluish grey.

2.00m: End of hole (refusal, hole collapse).
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Corrected as per NZGS Guidelines
Vane No.:
UTP = Unable To Penetrate
+ = Peak Exceeded
- = No Result

Shear Vane

Notes & Abbreviations

Other Comments

Soils logged in accordance with 'The guidelines for the classification and description of soil and rock for engineering purposes'  
December 2005, NZGS. Co-ordinates are in NZTM unless otherwise specified.

Water Level At Time  
Of Drilling

Standing Water Level

Out Flow In Flow
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Date:

Coordinates: 12.5E 1564586.6, N 5173202.9

25/06/2021

2DSheet:

Subsurface Conditions

Job No.: K210506
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Hole No.: HA04/SP04

HAND AUGER AND SCALA LOG

Ground Level:

Logged By: AHLocation: 101 Sabys Road, Halswell, Christchurch

Project: Geotechnical Investigation
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(blows / 50mm)
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Organic SILT, trace sand, trace rootlets, dark brown,  
moist, non-plastic, non-dilatant; sand, fine; organics,  
amorphous.

Fine SAND, some silt, light yellowish brown. Loose,  
moist, poorly graded.

Silty SAND, light yellowish brown. Medium dense, moist,  
poorly graded; sand, fine.

Fine SAND, some silt, light yellowish brown with orange  
mottling. Loose, moist, poorly graded.

Silty SAND, light yellowish brown. Loose, moist, poorly  
graded; sand, fine.

Fine to medium SAND, trace silt, light grey. Medium  
dense, wet, poorly graded.
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0.25m: Some sand.

1.85m: Light grey, wet.

2.30m: Light grey with orange mottling.

2.40m: Saturated.

2.80m: Bluish grey.

3.00m: Ed of hole (target depth).
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Corrected as per NZGS Guidelines
Vane No.:
UTP = Unable To Penetrate
+ = Peak Exceeded
- = No Result

Shear Vane

Notes & Abbreviations

Other Comments

Soils logged in accordance with 'The guidelines for the classification and description of soil and rock for engineering purposes'  
December 2005, NZGS. Co-ordinates are in NZTM unless otherwise specified.

Water Level At Time  
Of Drilling

Standing Water Level

Out Flow In Flow
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25/06/2021

2ESheet:

Subsurface Conditions

Job No.: K210506
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Hole No.: HA05/SP05

HAND AUGER AND SCALA LOG

Ground Level:

Logged By: AHLocation: 101 Sabys Road, Halswell, Christchurch

Project: Geotechnical Investigation

G
e
o

lo
g

ic
a
l

U
n

it

R
L Scala Penetrometer

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

(blows / 50mm)
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Organic SILT, some sand, trace rootlets, dark brown,  
moist, non-plastic, non-dilatant; sand, fine; organics,  
amorphous.

Silty SAND, light brownish grey. Medium dense, moist,  
poorly graded; sand, fine.

Sandy SILT, light brownish grey with orange mottling,  
moist, non-plastic, non-dilatant; sand, fine.

Fine SAND, some silt, light brownish grey. Loose, moist,  
poorly graded.

Silty SAND, light brownish grey. Loose, wet, poorly  
graded; sand, fine.
Sandy SILT, bluish grey, saturated, non-plastic, slow-
dilatancy; sand, fine.

PEAT, minor silt, dark brown, wet to saturated, fibrous  
and amorphous.
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1.40m: Minor silt.

1.70m: Wet.

1.90m: Some silt, bluish grey, saturated.

2.20m: Minor silt.

3.00m: End of hole (target depth).
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Corrected as per NZGS Guidelines
Vane No.:
UTP = Unable To Penetrate
+ = Peak Exceeded
- = No Result

Shear Vane

Notes & Abbreviations

Other Comments

Soils logged in accordance with 'The guidelines for the classification and description of soil and rock for engineering purposes'  
December 2005, NZGS. Co-ordinates are in NZTM unless otherwise specified.

Water Level At Time  
Of Drilling

Standing Water Level

Out Flow In Flow
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Hole No.: HA06/SP06

HAND AUGER AND SCALA LOG

Ground Level:

Logged By: AHLocation: 101 Sabys Road, Halswell, Christchurch

Project: Geotechnical Investigation
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Organic SILT, some sand, trace rootlets, dark brown,  
moist, non-plastic, non-dilatant; sand, fine; organics,  
amorphous.

Fine SAND, some silt, light brownish grey with orange  
mottling. Medium dense, moist, poorly graded.
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0.40m: Sand becomes fine to medium, trace silt,
strong orange mottling.

1.00m: Minor gravel; fine to medium, subrounded to rounded.

1.10m: End of hole (refusal, inferred gravels).
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Corrected as per NZGS Guidelines
Vane No.:
UTP = Unable To Penetrate
+ = Peak Exceeded
- = No Result

Shear Vane

Notes & Abbreviations

Other Comments

Soils logged in accordance with 'The guidelines for the classification and description of soil and rock for engineering purposes'  
December 2005, NZGS. Co-ordinates are in NZTM unless otherwise specified.

Water Level At Time  
Of Drilling

Standing Water Level

Out Flow In Flow
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Hole No.: HA07/SP07

HAND AUGER AND SCALA LOG

Ground Level:

Logged By: AHLocation: 101 Sabys Road, Halswell, Christchurch

Project: Geotechnical Investigation
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Organic SILT, minor sand, trace rootlets, dark brown,  
moist, non-plastic, non-dilatant; sand, fine; organics,  
amorphous.

Silty SAND, light brownish grey. Loose, moist, poorly  
graded; sand, fine.

Fine SAND, minor silt, light brownish grey. Loose, moist,  
poorly graded.

Silty SAND, light brownish grey. Loose, moist, poorly  
graded; sand, fine.

Fine SAND, some silt, light brownish grey. Loose, moist,  
poorly graded.

Silty SAND, light brownish grey. Loose, moist, poorly  
graded; sand, fine.

Fine to medium SAND, trace silt, light grey with orange  
mottling. Loose, moist, poorly graded.

SILT, trace sand and organics, bluish grey, saturated, non
-plastic, non-dilatant; sand, fine; organics, fibrous.

Fine SAND, some silt, bluish grey. Medium dense,  
saturated,  poorly graded.
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1.30m: Minor silt.

1.50m: Some silt.

2.50m: Saturated.

3.00m: End of hole (target depth).
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Corrected as per NZGS Guidelines
Vane No.:
UTP = Unable To Penetrate
+ = Peak Exceeded
- = No Result

Shear Vane

Notes & Abbreviations

Other Comments

Soils logged in accordance with 'The guidelines for the classification and description of soil and rock for engineering purposes'  
December 2005, NZGS. Co-ordinates are in NZTM unless otherwise specified.

Water Level At Time  
Of Drilling

Standing Water Level

Out Flow In Flow
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Date:

Coordinates: 12.5E 1564718.6, N 5173191.6
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Subsurface Conditions
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Hole No.: HA08/SP08

HAND AUGER AND SCALA LOG

Ground Level:

Logged By: AHLocation: 101 Sabys Road, Halswell, Christchurch

Project: Geotechnical Investigation
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Organic SILT, minor sand, trace rootlets, dark brown,  
moist, non-plastic, non-dilatant; sand, fine; organics,  
amorphous.

Sandy SILT, light brownish grey with orange mottling,  
moist, non-plastic, non-dilatant; sand, fine.

SILT, minor sand, dark brown, moist, non-plastic, non-
dilatant; sand, fine.

Silty PEAT, bluish brown, saturated; peat, fibrous and  
amorphous.
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1.00m: Some sand.

1.60m: sand becomes fine to medium, trace silt, 
light brownish grey with orange mottling.

1.70m: Strong orange mottling, wet.

2.00m: Saturated.

2.30m: Bluish grey.

3.00m: End of hole (target depth).
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Corrected as per NZGS Guidelines
Vane No.:
UTP = Unable To Penetrate
+ = Peak Exceeded
- = No Result

Shear Vane

Notes & Abbreviations

Other Comments

Soils logged in accordance with 'The guidelines for the classification and description of soil and rock for engineering purposes'  
December 2005, NZGS. Co-ordinates are in NZTM unless otherwise specified.

Water Level At Time  
Of Drilling

Standing Water Level

Out Flow In Flow
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2ISheet:

Subsurface Conditions

Job No.: K210506
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Hole No.: HA09/SP09

HAND AUGER AND SCALA LOG

Ground Level:

Logged By: AHLocation: 101 Sabys Road, Halswell, Christchurch

Project: Geotechnical Investigation
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Organic SILT, minor sand, trace rootlets, dark brown,  
moist, non-plastic, non-dilatant; sand, fine; organics,  
amorphous.

Silty SAND, light brownish grey. Loose, moist, poorly  
graded; sand, fine.

Sandy SILT, greyish brown, moist, non-plastic, non-
dilatant; sand, fine.

SILT, some sand, dark brown, moist, non-plastic, non-
dilatant; sand, fine.

Fine SAND, some silt, light brownish grey. Medium  
dense, moist, poorly graded.

SILT, trace sand and organics, bluish grey, saturated, non
-plastic, non-dilatant; sand, fine; organics, fibrous.
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1.10m: Trace sand.

1.25m: Minor sand, light yellowish grey with orange mottling.

1.55m: Saturated.

1.65m: Sand becomes fine to medium, trace silt.

1.95m: Bluish grey.

2.50m: Trace organics; fibrous.

3.00m: End of hole (target depth).
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Corrected as per NZGS Guidelines
Vane No.:
UTP = Unable To Penetrate
+ = Peak Exceeded
- = No Result

Shear Vane

Notes & Abbreviations

Other Comments

Soils logged in accordance with 'The guidelines for the classification and description of soil and rock for engineering purposes'  
December 2005, NZGS. Co-ordinates are in NZTM unless otherwise specified.

Water Level At Time  
Of Drilling

Standing Water Level
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Hole No.: HA10/SP10

HAND AUGER AND SCALA LOG

Ground Level:

Logged By: AHLocation: 101 Sabys Road, Halswell, Christchurch

Project: Geotechnical Investigation
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Organic SILT, minor sand, trace rootlets, dark brown,  
moist, non-plastic, non-dilatant; sand, fine; organics,  
amorphous.

SILT, trace sand, light brownish grey, moist, non-plastic,  
non-dilatant; sand, fine.

Silty SAND, light brownish grey. Medium dense, moist,  
poorly graded; sand, fine.

Fine SAND, some silt, light brownish grey with orange  
mottling. Medium dense, moist, poorly graded.

Silty SAND, light grey. Loose, moist to wet, poorly graded;  
sand, fine.

Fine SAND, some silt, light brownish grey. Loose,  
saturated, poorly graded.

SILT, minor sand, trace organics, bluish grey, saturated,  
non-plastic, non-dilatant; sand, fine; organics, fibrous.

Silty SAND, trace organics, bluish grey. Medium dense,  
saturated, poorly graded; sand, fine; organics, fibrous.
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0.50m: Minor sand.

1.40m: Strong orange mottling.

2.10m: Bluish grey.

3.00m: End of hole (target depth).
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Corrected as per NZGS Guidelines
Vane No.:
UTP = Unable To Penetrate
+ = Peak Exceeded
- = No Result

Shear Vane

Notes & Abbreviations

Other Comments

Soils logged in accordance with 'The guidelines for the classification and description of soil and rock for engineering purposes'  
December 2005, NZGS. Co-ordinates are in NZTM unless otherwise specified.
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Dissipations - - - - -

Job Number: 251162

Incl. (°)Temp (°C)

Date: 13/01/2026

6.41Depth (m):

71663Cone Ref:

qc (MPa)

fs (MPa)

u2 (MPa)

Termination: Limit of reaction force

ISO 22476-1:2012 CETANZ TG6Standard:

6 Wroots RoadProject:

Client: KGA Geotechnical Group Ltd - Christchurch

Remarks: Field water measurement: Hole collapse, depth: 0 m
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Job Number: 251162

SBTRft(%)

Date: 13/01/2026

qt (MPa)

fs (MPa)

u2 (MPa)

6 Wroots RoadProject:
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Dr (%) Φ' N60SBTn
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Dense sand to gravelly sand7

Stiff sand to clayey sand8

Stiff fine-grained9

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Silt mixtures: clayey silt & silty clay41 Sensitive fine-grained

3 Clays: clay to silty clay

Clay - organic soil2
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Water level 1.5 m
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Dissipations - - - - -

Job Number: 251162

Incl. (°)Temp (°C)

Date: 13/01/2026

5.59Depth (m):

71617Cone Ref:

qc (MPa)

fs (MPa)

u2 (MPa)

Termination: High cone end resistance

ISO 22476-1:2012 CETANZ TG6Standard:

6 Wroots RoadProject:

Client: KGA Geotechnical Group Ltd - Christchurch

Remarks: Field water measurement: Measured after testing, depth: 1.45 m
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Job Number: 251162

SBTRft(%)

Date: 13/01/2026

qt (MPa)

fs (MPa)

u2 (MPa)

6 Wroots RoadProject:
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Dr (%) Φ' N60SBTn
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γ (kg/m3)
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Dense sand to gravelly sand7

Stiff sand to clayey sand8

Stiff fine-grained9

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Silt mixtures: clayey silt & silty clay41 Sensitive fine-grained

3 Clays: clay to silty clay

Clay - organic soil2
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Nkt 15

Water level 1.45 m
Measured
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Job Number: 251162

Incl. (°)Temp (°C)

Date: 13/01/2026

6.99Depth (m):

71668Cone Ref:

qc (MPa)

fs (MPa)

u2 (MPa)

Termination: High cone end resistance

ISO 22476-1:2012 CETANZ TG6Standard:

6 Wroots RoadProject:

Client: KGA Geotechnical Group Ltd - Christchurch

Remarks: Field water measurement: Measured after testing, depth: 0.75 m
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Dense sand to gravelly sand7

Stiff sand to clayey sand8

Stiff fine-grained9

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Silt mixtures: clayey silt & silty clay41 Sensitive fine-grained

3 Clays: clay to silty clay

Clay - organic soil2
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Dissipations - - - - -

Job Number: 251162

Incl. (°)Temp (°C)

Date: 13/01/2026

13.14Depth (m):

71617Cone Ref:

qc (MPa)

fs (MPa)

u2 (MPa)

Termination: Danger of buckling rods

ISO 22476-1:2012 CETANZ TG6Standard:

6 Wroots RoadProject:

Client: KGA Geotechnical Group Ltd - Christchurch

Remarks: Field water measurement: Unknown, depth: 0 m
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Dense sand to gravelly sand7

Stiff sand to clayey sand8

Stiff fine-grained9

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Silt mixtures: clayey silt & silty clay41 Sensitive fine-grained

3 Clays: clay to silty clay

Clay - organic soil2
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Dissipations - - - - -

Job Number: 251162

Incl. (°)Temp (°C)

Date: 13/01/2026

13.20Depth (m):

71617Cone Ref:

qc (MPa)

fs (MPa)

u2 (MPa)

Termination: High cone end resistance

ISO 22476-1:2012 CETANZ TG6Standard:

6 Wroots RoadProject:

Client: KGA Geotechnical Group Ltd - Christchurch

Remarks: Field water measurement: Measured after testing, depth: 1.15 m
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Date: 13/01/2026
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Dense sand to gravelly sand7

Stiff sand to clayey sand8

Stiff fine-grained9

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Silt mixtures: clayey silt & silty clay41 Sensitive fine-grained

3 Clays: clay to silty clay

Clay - organic soil2
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Job Number: 251162

Incl. (°)Temp (°C)

Date: 13/01/2026

3.96Depth (m):

71663Cone Ref:

qc (MPa)

fs (MPa)

u2 (MPa)

Termination: Limit of reaction force

ISO 22476-1:2012 CETANZ TG6Standard:

6 Wroots RoadProject:

Client: KGA Geotechnical Group Ltd - Christchurch

Remarks: Field water measurement: Measured after testing, depth: 0.6 m
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Date: 13/01/2026
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u2 (MPa)

6 Wroots RoadProject:
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Dense sand to gravelly sand7

Stiff sand to clayey sand8

Stiff fine-grained9

Sand mixtures: silty sand to sandy silt5

Sands: clean sands to silty sands6

Silt mixtures: clayey silt & silty clay41 Sensitive fine-grained

3 Clays: clay to silty clay

Clay - organic soil2
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Job Number: 251162

Incl. (°)Temp (°C)

Date: 13/01/2026

7.42Depth (m):

71668Cone Ref:

qc (MPa)

fs (MPa)

u2 (MPa)

Termination: Limit of reaction force

ISO 22476-1:2012 CETANZ TG6Standard:

6 Wroots RoadProject:

Client: KGA Geotechnical Group Ltd - Christchurch

Remarks: Field water measurement: Measured after testing, depth: 0.7 m

Report Created: 14/01/2026 8:44:07 AM, Page 1 of 1
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Sand mixtures: silty sand to sandy silt5
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Silt mixtures: clayey silt & silty clay41 Sensitive fine-grained

3 Clays: clay to silty clay

Clay - organic soil2
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Dissipations - - - - -

Job Number: 251162

Incl. (°)Temp (°C)

Date: 13/01/2026

4.32Depth (m):

71617Cone Ref:

qc (MPa)

fs (MPa)

u2 (MPa)

Termination: High cone end resistance

ISO 22476-1:2012 CETANZ TG6Standard:

6 Wroots RoadProject:

Client: KGA Geotechnical Group Ltd - Christchurch

Remarks: Field water measurement: Measured after testing, depth: 1.6 m

Report Created: 14/01/2026 8:44:09 AM, Page 1 of 1
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Silt mixtures: clayey silt & silty clay41 Sensitive fine-grained

3 Clays: clay to silty clay

Clay - organic soil2
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CONE PENETRATION TEST (CPT) LOG 
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Rafio, R, (%) 

il 
SBT Soil Behaviour Type (SBT) 

4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 ~ a B 2 4 6 8 ! e.S ! 
CPT Classifications cannot be expecred to provide .c j .e .c , ;;b.0~ .2,~ i-0. 100 200 300 400 500 600 700 800 goo 0 500 1000 1500 2000 4 8 12 16 

~ 
0. accurate predictions of soil type based on grain size 

8 Sleeve Friction, t, (kPaJ H~rostatic Pore Pressure, u. (kPa) lncfination, x,y ( ') 8 lwt provide a guide to behaviour type. 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173226.89, 1564379.04 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.593078, 172.558710 Date ofTest: 24/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 7.33 Test Number: CPT-01 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Inclination high or rapid increase G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after testmg, or estimated ,n the office. This may not represent the true GWL 



CONE PENETRATION TEST (CPT) LOG 
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Ratio, R, (%) 

il 
SBT Soil Behaviour Type (SBT) 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173306.86, 1564506.32 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.592364, 172.560292 Date ofTest: 24/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 6.90 Test Number: CPT-02 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Limit of reaction force G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after teslmg, or estimated ,n the office. This may not represent the true GWL 



CONE PENETRATION TEST (CPT) LOG 
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Ratio, R, (%) 
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SBT Soil Behaviour Type (SBT) 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173342.88, 1564554.16 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ309 WGS84 (deg): -43.592042, 172.560887 Date ofTest: 23/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 14.64 Test Number: CPT-03 
Engineer: Abilio Nogueira Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Limit of reaction force G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after teslmg, or estimated ,n the office. This may not represent the true GWL 



CONE PENETRATION TEST (CPT) LOG 
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Ratio, R, (%) 
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,c;; "'-- ~ ~ ~ 1c__ q - .,.,, -,s: aean sa,.,,. 10 smy sanos 

--I -=,- -> ~ 
I r-,. ---~ I 6 

>- 11 >- 11 Clays: day to silty clay -

1 
I -I 

Silt mixtures: clayey silt & silty day 

<17 ""~ 
I 

_J 
c- <,.. I < V ,-

l >- 12 y I ,> >- 12 -
Clays: day to silty clay 

~ ' ·1 ~ ~ 
<.. b .5 I 

~ I ~ r-,. - ' 
·C:: >-- j Clays: day to silty clay 

>- 13 >- 13 -

>- [:::, 
I ,_ --I b-- l Clays: clay to silty clay 

-, 

\ ~"" 
1;::i 

r:, ~ ~ - 14 
~ D r - 14 Clays: clay to silty clay -

I .- .::::0 
~~ ~-

... -' .,. -
- 15 - 15 - -

- 16 - 16- -

- 11 - 11 - -
C: 

-B ., 
.s 
~ 
.218 >- 18 - -
i 
i 
8 
C: 

Jl19 >- 19- -
., 
2 
~ 

-a 
8 
Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173342.88, 1564554.16 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ309 WGS84 (deg): -43.592042, 172.560887 Date ofTest: 23/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 14.64 Test Number: CPT-03 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Limit of reaction force G.I.Job Ref: 210810 
Comments: 

Where possible GWL Is measured after testing, or estimated ,n the office. This may not represent the true GWL 



CONE PENETRATION TEST (CPT) LOG 
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Ratio, R, (%) 
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8 Sleeve Friction, f, (kPa) H~rostatic Pore Pressure, u. (kPa) lncfination, x,y ( ') 8 but provide a guide to behaviour type. 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173410.61 , 1564657.53 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.591437,172.562172 Date ofTest: 23/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.15 Test Number: CPT-04 
Engineer: Abilio Nogueira Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after testing, or estimated ,n the office. This may not represent the true GWL 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173410.61 , 1564657.53 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.591437,172.562172 Date ofTest: 23/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.15 Test Number: CPT-04 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured alter testmg, or estimated ,n the office. This may not represent the true GWL 
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8 Sleeve Friction, f, (kPa) H~rostatic Pore Pressure, u. (kPa) lnci nation, x,y ( ') 8 but provide a guide to behaviour type. 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173458.55, 1564733.89 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ309 WGS84 (deg): -43.591009, 172.563121 Date ofTest: 23/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.09 Test Number: CPT-05 
Engineer: Abilio Nogueira Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after teslmg, or estimated In the office. This may not represent the true GWL 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173458.55, 1564733.89 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ309 WGS84 (deg): -43.591009, 172.563121 Date ofTest: 23/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.09 Test Number: CPT-05 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL ,s measured alter testmg, or estimated ,n the office. This may not represent the true GWL 



CONE PENETRATION TEST (CPT) LOG 
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-a accurate predictions of soil type based on grain size 

8 Sleeve Friction, t, (kPaJ H~rostatic Pore Pressure, u. (kPa) lncijnation, x,y ( ' ) 8 but provide a guide to behaviour type. 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173172.82, 1564446.49 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.593568, 172.559542 Date ofTest: 21/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 7.29 Test Number: CPT-06 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: High cone end resistance G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after teslmg, or estimated ,n the office. This may nol represenl the true GWL 



CONE PENETRATION TEST (CPT) LOG 
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Ratio, R, (%) 
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-a accurate predictions of soil type based on grain size 

8 Sleeve Friction, f, (kPa) H~rostatic Pore Pressure, u. (kPa) lnctnation, x,y ( ' ) 8 but provide a guide to behaviour type. 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173250.23, 1564551.18 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.592876,172.560844 Date ofTest: 22/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 14.90 Test Number: CPT-07 
Engineer: Abilio Nogueira Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: High cone end resistance G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after teslmg, or estimated ,n the office. This may not represent the true GWL 



m CONE PENETRATION TEST (CPT) LOG GROUND 
INVESTIGATION 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173250.23, 1564551.18 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.592876,172.560844 Date ofTest: 22/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 14.90 Test Number: CPT-07 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: High cone end resistance G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured af\er teslmg, or estimated ,n the office. This may not represent the true GWL 
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~ Sleeve Friction, t, (kPaJ H~rostatic Pore Pressure, u. (kPa) lncfination, x,y ( ' ) ~ but provide a guide to behaviour type. 

', 7.... 
[:::> ' l / 

) -.f V ◄ Sand mixtures: silty sand to sandy silt 
) 

>- 1 
J I 

>- 1 -
> \ f 

l I'> ~ 
Sand mixtures: silty sand to sandy silt 

\ ...., 
>- 2 

2-
E >- 2 -

-II 
Sands: dean sands to silty sands -LS,... 

C !;1 Sand mixtures: silty sand to sandy silt - -?~ \ (,_ 
" I -... E 

>- 3 
I ) ~ >- 3 -

<' ~ ~ 
w 

I 

/( µ- I l 
rT ~ \ 

- 4 
I~ ' ) 

. - 4 Clays: day to silty clay -

" 
I -.:. ' 

V 1\ ---- ) C > 
~ 

- 5 
I< '1 - ~ - 5 I -,. .. 

<: -< 
r---- ' .,.,-

,) - f-.-<- I 
I ( I 

Clays: day to silty clay 

- 6 

~ --~ i~ 
- 6 -

I 
~ >-- I I> 

ll ~ ~s r----:; C: Sand mixtures: silty sand to sandy silt 
- 1 

i f 
- 7 - -

C: 

I7-r,. -B ) I ., 
.s -= II ~ ~ "'11 t:= \, Sands: dean sands to silty sands 

.28 
I=::::: I ? 

~ I '- - > 
>- 8 - -

i 1-- "' I If ] i r--:,,,, ~ 

8 ~- >- I \ Dense sand to gravelly sand - ' C: 

1l 9 >- 9 - -
., 
~ 
~ 

°' ~ 
Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173287.52, 1564629.36 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ309 WGS84 (deg): -43.592544, 172.561815 Date ofTest: 22/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 8.77 Test Number: CPT-08 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Limit of reaction force G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after testing, or estimated ,n the office. This may not represent the true GWL 



m CONE PENETRATION TEST (CPT) LOG GROUND 
INVESTIGATION 

GEOTECHNICAL 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173330.02, 1564686.21 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.592164, 172.562522 Date ofTest: 22/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.05 Test Number: CPT-09 
Engineer: Abilio Nogueira Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after testmg, or estimated ,n the office. This may not represent the true GWL 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173330.02, 1564686.21 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.592164, 172.562522 Date ofTest: 22/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.05 Test Number: CPT-09 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth GJ.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after testmg, or estimated ,n the office. This may not represent the true GWL 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173379.90, 1564773.05 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ309 WGS84 (deg): -43.591719, 172.563601 Date ofTest: 23/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.10 Test Number: CPT-10 
Engineer: Abilio Nogueira Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after teslmg, or estimated ,n the office. This may not represent the true GWL 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173379.90, 1564773.05 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ309 WGS84 (deg): -43.591719, 172.563601 Date ofTest: 23/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.10 Test Number: CPT-10 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL Is measured after tesling, or estimated ,n the office. This may nol represent the true GWL 
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Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Ratio, R, (%) 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173423.70, 1564843.53 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.591328, 172.564477 Date ofTest: 23/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.17 Test Number: CPT-11 
Engineer: Abilio Nogueira Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after teslmg, or estimated ,n the office. This may not represent the true GWL 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173423.70, 1564843.53 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.591328, 172.564477 Date ofTest: 23/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.17 Test Number: CPT-11 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured alter testing, or estimated ,n the office. This may not represent the true GWL 



CONE PENETRATION TEST (CPT) LOG 
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Ratio, R, (%) 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173144.19, 1564493.13 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.593828, 172.560118 Date ofTest: 21/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 6.70 Test Number: CPT-12 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Limit of reaction force GJ.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after testmg, or estimated ,n the office. This may not represent the true GWL 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173184.77, 1564626.35 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.593469, 172.561771 Date ofTest: 21/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.16 Test Number: CPT-13 
Engineer: Abilio Nogueira Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after testmg, or estimated ,n the office. Th1s may not represent the true GWL 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173184.77, 1564626.35 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.593469, 172.561771 Date ofTest: 21/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.16 Test Number: CPT-13 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after testing, or estimated ,n the office. This may not represent the true GWL 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173255.64, 1564733.50 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.592836,172.563103 Date ofTest: 22/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.18 Test Number: CPT-14 
Engineer: Abilio Nogueira Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after testmg, or estimated ,n the office. This may not represent the true GWL 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173255.64, 1564733.50 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.592836,172.563103 Date ofTest: 22/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.18 Test Number: CPT-14 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after testing, or estimated ,n the office. This may not represent the true GWL 
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Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Ratio, R, (%) 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173324.97, 1564844.70 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.592217,172.564485 Date ofTest: 22/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.45 Test Number: CPT-15 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after testmg, or estimated ,n the office. This may not represent the true GWL 



CONE PENETRATION TEST (CPT) LOG 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173324.97, 1564844.70 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.592217,172.564485 Date ofTest: 22/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.45 Test Number: CPT-15 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL Is measured after testing, or estimated ,n the office. This may not represent the true GWL 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173150.20, 1564663.34 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ333 WGS84 (deg): -43.593782, 172.562227 Date ofTest: 21/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 7.82 Test Number: CPT-16 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Limit of reaction force G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after teslmg, or estimated ,n the office. This may nol represent the true GWL 



m CONE PENETRATION TEST (CPT) LOG GROUND 
INVESTIGATION 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173196.95, 1564788.78 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ309 WGS84 (deg): -43.593367,172.563784 Date ofTest: 22/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 14.82 Test Number: CPT-17 
Engineer: Abilio Nogueira Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: High cone end resistance G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after testmg, or estimated ,n the office. This may not represent the true GWL 
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INVESTIGATION 
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-a accurate predictions of soil type based on grain size 
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Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173196.95, 1564788.78 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ309 WGS84 (deg): -43.593367,172.563784 Date ofTest: 22/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 14.82 Test Number: CPT-17 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: High cone end resistance G.I.Job Ref: 210810 
Comments: 

Where possible GWL 1s measured after testing, or estimated ,n the office. This may not represent the true GWL 
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f IC I _r-- [ -a \ " Sand mixtures: silty sand to sandy silt 8 - I ---Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173251.70, 1564872.61 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ309 WGS84 (deg): -43.592878, 172.564826 Date ofTest: 22/06/2021 

Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.16 Test Number: CPT-18 
Engineer: Abilio Nogueira Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 

Comments: 

Where possible GWL 1s measured after testmg, or estimated ,n the office. This may not represent the true GWL 
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Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Ratio, R, (%) 

il 
SBT Soil Behaviour Type (SBT) 

4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 ~ a 8 2 4 6 8 ! e.S ! 
CPT Classifications cannot be expecred to provide .c j .e .c , =b.o~u,,:_;.,_ -a 100 200 300 400 500 600 700 800 goo 0 500 1000 1500 2000 4 8 12 16 

~ 
-a accurate predictions of soil type based on grain size 

8 Sleeve Friction, t, (kPaJ H~rostatic Pore Pressure, u. (kPa) lncfination, x,y ( ' ) 8 !wt provide a guide to behaviour type. 

~ rs I 

' 
~ -::::;; Sands: dean sanos to silty sands 

~ 
I ' r 

~ t>- 1-c:> 1::i 
t'> ~ 

>- 11 
L,> LC, 

>- 11 Silt mixtures: clayey silt & silty clay -
1.7 -----<,-._ ~ - 1~ 

==-

1 p ' t._ < ' >- 12 

/ _ i.....:;, 
>- 12 - -

__..,../ Sands: dean sands to silty sands 

Ft I c::::::: ) 

;:> 

~~ 
__J 

r---.. i,, 
__ s I "' r >- 13 

'- > 
>- 13 - Sand mixtures: silty sand to sandy silt -

( ~ 
I 

,.__ I -- Silt mixtures: clayey silt & silty clay 
I._ 
~ <~ I i>-- i-,_ 

< 1c... r--. I "' 
Clays: clay to silty clay 

- 14 
V p :< - 14 -

f I 
I I z. Clays: clay to silty clay 

f > I j 
,_ 

~ I --= IJ Silt mixtures: clayey silt & silty clay 
- 15 I - - 15 Sand mixtures: silty sand to sandy silt -r 

- 16 - 16- -

- 17 - 17 - -
C: 

-B ., 
.s 
~ 
.218 >- 18 - -
i 
i 
8 
C: 

Jl19 >- 19- -
., 
2 
~ 

-a 
8 
Client: KGA Geotechnical Operator: Brendon Lemm NZTM 2000 N, E (m): 5173251 .70, 1564872.61 Elevation (m): Unknown Client Reference: 
Project: 101 Sabys Road Cone Ref: MKJ309 WGS84 (deg): -43.592878, 172.564826 Date ofTest: 22/06/2021 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.16 Test Number: CPT-18 
Engineer: Abilio Nogueira Alea Ratio: 0.80 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 210810 
Comments: 

Where possible GWL Is measured alter testmg, or estimated ,n the office. This may not represent the true GWL 
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Notes: 
1. Aerial photograph sourced from NZ Geotechnical Database 
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lj 
-- -

-
-

12 ·-X OH ~ Organic SILT, black, stiff; wet, high plasticity. 
,~ 

~)( 

_ x '<. Organics are amorphous. 
~x 
X ~ -- X 

- ';' v.. 
~x 

_ x ~ 
13- x,, X 13-

X- ••• 
13.1 m- some fine to medium sand, grey . - ~ ' 

- ' ·'&. X • 
...,,..,·x · 
~-. ML ~ SILT with minor sand, grey, soft, wet, low '.x 

- x_ plasticity. Sand is fine to medium. 
·x· 

14- x· . . 14-, X· 
x · -

- X· X 

- '.«o." •• GW \it Sandy fine to coarse GRAVEL with some silt, -- ' • ~ grey, subrounded, very loose, wet, well graded. Q,'()• 
d' '. ' Sand is fine to coarse. 
:o:~ 14.6m- minor silt 15- -~<l \Ti) 15.0m- very dense. 

15-

~a.>c 
:"o· 

- 1) •. -
' ,(} c 

fd 
0 • .~ ,.p·~ 
D

·, ' 16-·o - o . . . 
,o· <; 

:iJ Q 
'10. c; ~ I 6.5m- loose. 

-
IJ · ,, 

(), 
,y. . . 

17- :.fl.'- 17-

?•;J 
Fine to coarse SAND with minor gravel, SP 
brownish grey, loose, wet, poorly graded. 
Gravel is fine to medium, subrounded. -

'1./{~ -
•:/· 

18-~ 
~ . ~ Fine to coarse SAND with some silt and minor 

, u 

~J·: gravel, brown, medium dense, wet, poorly 
.. · ... ~. graded. Gravel is fine to medium, subrounded. 

-X:~o: -- :·,·~ -

;.;f:~ 
19- 19--r~:- 19.1 m- grey . 

X· ML VS! SILT with trace sand, grey, very stift; wet, low 
'.x - ;.; ' \is plasticity. Sand is fine to medium. -

- .·x · 19.5m- very soft. 
X 

t. -I- ......... -
' )< End of borehole at 19.8mb2l (tar2et deoth} 

Log Scale I :50 BORELOG-TC3 720016 HAL-PODOI.GPJ 18-Apr-2013 

NZGD ID: BH_18076 



NZGD ID: BH_ 40392 

coffey 
Borehole ID. BH1 

Engineering Log - Borehole 
sheet: 1 of 3 

project no. GENZCHR/15217ASE 
client JAG Insurance date started: 01 May2014 

principal: - date completed: 01 May2014 

project: JAG Insurance Claims logged by: A. Awad 

location: 43 candys Road, Ha/swell, Christchurch checked by: H. MacMurray 

position: Not Specified surface elevation: Not Specified angle from horizontal: 90• 

drill modet Sonic Dril Rig, Trad< mounted hOle diameter : 150 mm 

drilling information material substance 

C C material description 
_,, 

hand structure and 0 "' ,Q 

"' ! sarll)les & g .Q 1L ~ g 
~c penetro- additional observations 

" ,:: field tests SOIL TYPE: plasticity or particle charactelistic, i~ meter 
11 & 

1, § .12 
,E .8 " "' -, 

i i £ ~ ;~ colour, secondaiy and minor OOOl)OOen!s 0 i5 i ... ()<Pa) 
1i !l' ~ 

_, i I!! gg ~i ~ ~ ~~ E., 
- N ~ 3: 0:: " "' -u .. -- ~ \ Asphalt/ bitumen. I D I I I I PAVEMENT 

Silty GRAVEL: me to coarse grained, poorly - I 
I M - FILL 

~f SM \graded, rounded, silt is dark broYofl, trace rootlets. Vl I 
SPRINGSTON FORMATION 

~1~ , , 
Silty SANO: fine graned, pale brown, trace I 

!~ rootlets. I -
< z 

~~ I :,: 

?,' •. I "' , · . ., I ~~ I t 1.0 - -
I 

- J * I 
~:~ I §~ :0: 

~ I :;:~ ... ~:: 

i -
~f SPT . ' SP SANO: f11e to medium grained, grey/ cla!1c grey. w 

[,,l 
0 1, 1, 1, 1, '• 

2, 1 
N=S . ' 

..... ~ ~ .-2,.. 2.0- · 
' • 

• . - -
•t ' C> Becomes more grey brown MD <:1 ':: ', 

I 
~ ... 
i ' · 

' 0 -

~Rt , ·, 

~~i 
' • 

• · , 

J\r' 3.0- : - -
~ff~ SPT '. Becomes dar1< grey/ dar1< blue grey s 

Ill! 
1, 2, 2,4, ' • 

•. 
3,4 '· 

N=13 

§ttf . . -
8 xi, '• 

•. 
?:~' ~:- ,. 

:,: t~; r -
Ol ORGANIC SILT: bw iquid limit, dar1< brown/ black, s 

4.0 - v,ilh some roots. has Slight organic odour. -

!; 
~~ ~% MH Clayey SILT: medium to high liquid limit, brown 

~~ grey. I 
t 

11 

I 
:,: 

~~ I -I~ SPT With some pockets of dar1< brown/ black organic silt I 
*~ 0,0, 1,0, 

~~ 
and fine roots I 0, 1 

i[ N=2 I 
§; 5.0 - ~~ I -
~i I ~~ 
§} Ol ORGANIC SILT: bw liquid limit, dar1< brown, with I 

~! some rootlets. I 

~j I 
I 

~~ 
I -

I ~~ 
/ ~ 

MH Clayey SILT: medium to high liquid limit, brown 
I f grey. I ,, ) I ' ~ V, ··~ Becomes more grey I ~:; 

0 -
~~ ~. I 

method support samples & field tests claaslflcalion symbol consistency/ ralatiw density 
AD auger drilling• M rrud N nil B bulk disturbed sarll)le aoil descripeion VS very soft 
AS auger screv.in!f C casing D disturbed sarll)le based on unified s soft 
RR roler/trioone 

pe-ion E environmental safll)le Classification System F firm w washbore ss split spoon sample st stiff 
CT cable tool 

~ U## undisturbed sarll)le ##rrm diameter moisture Vst very stiff 
HA hand auger 

.~ HP hand penetrometer (kPa) D dry H hard 
DT diatube N standard penetration test (SPl) M moist Fb friable 
B blank bit water w ...et 

l
...1_1 10-0ct·12-ter 

N* SPT -sarll)le recovered s saturated VL very loose 
V Vbit - tever on date sha.n Ne SPT v.ith solid cone L loose 
T TCbit 

..,.__ water inflow VS vane shear; peak/rerrouded (kPa) MD medium clense . bit shOM by suffix R refusal D dense 
e.g. NJfT ------4 water outflow 

HB hammer bouncina VO vervdense 

NZGD ID: BH_ 40392 



NZGD ID: BH_ 40392 

coffey 
Engineering Log .. Borehole 
client JAG Insurance 

principal: • 

project: JAG Insurance Claims 

location 43 candys Road, Ha/swell, Christchurch 

position: Not Specified surface elevation: Not Specified 

Borehole ID. 

sheet: 

project no. 

date started: 

date completed: 

logged by: 

checked by: 

angle from horizontal: 90° 

BH1 
2 of 3 

GENZCHR/15217ASE 

01 May 2014 

01 May2014 

A. Awad 

H. MacMurray 

drill modet Sonic Dril Rig, Trad< mounted hOle diameter : 150 mm 

1/l 
:: . 
0 
"' ~ 
0 

A 

i 
u: 
"' 

drilling information material substance 

sarll)les & 
field tests 

SPT 
3, 5, 6, 5, 

3, 2 
Nc=16 

SPT 
7, 14, 12, 

9, 6,6 
Nc--33 

§ _, 
0:: 

.8' 
.12 
a 
I!! 
O> 

material description 

SOIL TYPE: plasticity or partide charactelistic, 
colour, secondary and minor components 

•• •. - • GM I Silty GRAVEL: me to coarse grained, poorly 
o: , .• : GP \graded, rounded, grey. 

~ •: ~ . Sandy GRAVEL:mediumtocoarsegrained, 
. •. : rounded, dark grey/ dark blue grey, medium to 

o. • . ·,; • coarse sand. 
: 9· ... .. :.•,. 

0· . • I) 

. 0 •. 

1.0 - ~·; .? · 
o· ,:? 
. . o·- . 
0, •. 'o : 
· o.·· · 

0 , ' 0, ' 
, o ' . , 

9' , •,.(), 
· .O. •. 
.. .. .... 
, · O · 

0 , ·: 6 . 
8.0 - · -~· . • 

O: ~ 
. ~· . 
o· .·~·, 

. 0 . 
SM Gravelly SAND: medium to coarse grained, dark 

I 

tland 
penetro­
meter 
()<Pa) 

structure and 
additional observations 

S MD - D I I I I SPRINGSTON FORMATION 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

·i 
• ·q ·, . 

0: , • ,0: blue grey, medium to coarse rounded gravel, trace 

~ 
~ 
Cl 
uJ 
13 
~ 
i!! 
'z 
" !)! 
I!: 
~ 
~ 
i'i 
N 
% w 
Cl 
0 

!:! 
8 
§ 
w 
0 
:,: 
w 
"' iii 

8 
~ 
~ 
Cl 

ill 
! 

I .. 
0 

I 

u. I 
0 
<) 

8 
:,: SPT 

10, 18, 15, 

method 
AD auger drilling• 
AS auger screv.ing' 
RR roller/trioone 
W washbore 
CT cable tool 
HA hand auger 
OT diatube 
B blankblt 
V V bit 
T TCbit 

14, 14, 
7110mm 

Nc=R 

SPT 
0, 0, 1, 1, 

1, 2 
N=5 

• bit shOv.tl by suffix 
e .g. NJfT 

NZGD ID: BH_ 40392 

' o · ' 
o' . '?. ' 

· O.· 
~ ' . y ' ' 

9.0-
d 9_ ~ •. 
' . o:. 
• ·. ··.o . • 
' ,o, • •. 

o· . . ·• . 
. o :' •. ,' . : 

• ,O',. 

o . '. 'o .' 
. o: . 

•. 
SM 

•· . 
10.0 

M.. 

OL 

11.0 
M.. 

support 
M rrud N nil 
C casing 

penetration 

~
,.,._.,. 
ranging to 

·refus.31 
water 

1

_1_1 10-0ct·12-ter - tever on date shO'M' 

..,.__ water inflow 

------o4 water outflow 

of rounded cobbles (up to 80mm in size). 

Silty SAND: fine to medium grained, poorly MD 
graded, grey/ dar1< grey. 

-
SILT: low liquid limit, grey/ dark grey, trace of fine 
sand, trace of medium rounded gravel. 

s 

I 

ORGANIC SILT: k>W liquid limit, dark broY/11, trace 
of fine roots, has 019anic odour. 

Sandy SILT: IOw liquid lirm, grey, fine sand, has 
slight organic odour, trace of fine roots. 

I 

samples & field tests claalflcalion symbol consistency / relative density 
B bulk disturtled sarll)le 

aoil description 
VS very soft 

D disturbed sarll)le based on unified s soft 
E environmental safll)le Classification System F firm 
ss split spoon sample st stiff 
U## undisturbed sarll)le ##mn diameter moisture Vst very stiff 
HP hand penetrometer (kPa) D dry H hard 

M moist N standard penetration test (SPl) w ...et Fb friable 
N• SPT - sarll)le recovered s saturated VL very loose 
Ne SPT v.ith solid oone L loose 
VS vane shear; peak/reroouded (kPa) MO medium dense 
R refusal D dense 
HB hammer bouncina VO vervdense 

-

-

-

-

-

-

-

-

-

-



NZGD ID: BH_ 40392 

.. 
0 

8 

I 
I 
I 

coffey 
Engineering Log - Borehole 
client JAG Insurance 

principal: -

project: JAG Insurance Claims 

location: 43 candys Road, Ha/swell, Christchurch 

position: Not Specified surface elevation: Not Specified 

drill modet Sonic Dril Rig, Trad< mounted 

drilling information material substance 

C C material description 0 "' ,Q 

"' ! sarll)les& g .Q 1L .., ,:: 
1, field tests .12 SOIL TYPE: plasticity or particle charactelistic, 

11 & § "'8 i i £ ~ ;~ colour, secondary and minor oolll)()l'lents 
1i !l' ~ _J i I!! 
E" - N ~ 3: 0:: .., O> 'U .. 

)s I I 
SPT pt PEAT: non plastic, darl< brown, amorpllous, has 

I~ I 0, 1, 1,2, organic odour, 'Mth some fibrous material (wood 

i[ I 2, 2 Chips, fine roots). 
I N=7 

t I f 
~~ I Beoornes more fibrous, 'Mth a layered structure 

~f I Beoornes more amorphous ~~ I i} 
~t I 13.0 -
~~ 

I 
~~ I 

I 
I 

~~ SM Silty SANO: fine to medium grained, poorly 
SPT 

. . 
SP \ graded, dar1< grey . 

1, 1, 4,4, '• SANO: fne to medium grained, darl< grey/ dar1< 
3, 3 blue grey. N=14 

~i :~. 14.0 
,, . ' 

§~ I M.. SILT: low to medium liquid limit. grey/ darl< grey, 
§} I ·~ \has Slight organic ooour. 

1~ I PEAT: non plastic, darl< brown, amorphous, has 

§ I organic odour. 
(~ OL 
~~ I ORGANIC SILT: bw iquid limit, darl< brown, has 
!; I organic odour. 

~~ I 
?-' I 
i~~f 15.0 -

SPT 
i:i:; §\: 0, 0, 1, 1, 
~ t 1, 1 
~~ r N=4 

!~1;1 SP SANO: medium to coarse grained, dark blue grey, 

1:1! 
•. 

trace of medium to coarse rounded gravel. •. ,. 

t i 16.0 -
. . 

~nt ' , . •. 

~nr 

Im~ 
. ' 

' • 
•. 

ill! SPT 
1, 1, 7, 10, ' · 9, 12 

i~i Nc=38 ,. 

17.0 - Borehole BH1 terminated at 16.95 m I I I Target stratum 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I 

method support samples & field tests 
AD auger drilling• M rrud N nil B bulk disturbed sarll)le 
AS auger screv.in!f C casing D disturbed sarll)le 
RR roler/trioone 

pe.-atlon E environmental saOl)le 
w washbore ss split spoon sample 
CT cable tool 

~ U## undisturbed sarll)le ##rrm diameter 
HA hand auger .~ HP hand penetrometer (kPa) 
DT diatube N standard penetration test (SPl) 
B blank bit water 

l
...1_1 10-0ct·12-ter 

N* SPT - sarll)le recovered 
V Vbit - tever on date sha.n Ne SPT v.ith solid cone 
T TCbit 

..,.__ water inflow VS vane shear; peak/rerrouded (kPa) . bit shOv.tl by suffix R refusal 
e.g. NJfT ------4 water outflow 

HB hammer bouncina 

NZGD ID: BH_ 40392 

Borehole ID. BH1 
sheet: 3 of 3 

project no. GENZCHR/15217ASE 
date started: 01 May2014 

date completed: 01 May2014 

logged by: A. Awad 

checked by: H. MacMurray 

angle from horizontal: 90• 

hOle diameter : 150 mm 

_,, 
hand structure and 

! g 
~c pene~ additional observations 
i~ meter "'"' -i 0,, i ... ()<Pa) gg 8i ~ ~ ~~ 

s s I I I I SPRINGSTON FORMATION 

-

-

-
I 

MD -

- -

I 
s 

/ 
-

-

- -
D 

-

I 

-

-

-

I 

claalflcalion symbol consistency/ ralatiw density 
aoil description 

VS very soft based on unified s soft Classification System F firm 
st stiff 

moisture Vst very stiff 
D dry H hard 
M moist Fb friable w IM!t 
s saturated VL very loose 

L loose 
MD medium dense 
D dense 
VO vervdense 
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Backfill
&

Installation

TCR
(%)

Samples
&

In-situ Testing

SPT
N-value
(Uncorrected)

GA_18503

-Grid: MSLDatum:

20 Muir Avenue, Halswell, ChristchurchLocation:

North (m):

1565018East (m):

13Elevation (m):

-Orientation (°):

90Inclination (°):

17.45Hole Depth (m):

Reference:

5173463

Description

U
S

C

D
e
p

th

W
a
te

r
O

b
s
e
rv

a
ti

o
n

s

Soil Borehole Log

M
o

is
tu

re
C

o
n

d
it

io
n

C
o

n
s
is

te
n

c
y

/ 
D

e
n

s
it

y

1
0

2
0

3
0

4
0

2
5

5
0

7
5

1
0
0

0.50

1.00

1.49

2.00

2.50

3.00

3.51

4.00

4.50

5.00

5.49

6.00

6.50

7.00

7.51

8.00

8.50

9.00

9.49

10.00

10.50

11.00

11.51

12.00

12.50

13.00

13.49

14.00

14.50

15.00

15.51

16.00

16.50

17.00

Silty fine SAND, dark brown, wet, poorly graded, rootlets
down to 0.1 m bgl. (TOPSOIL).

Silty fine to medium SAND, brown, saturated, poorly
graded.

Core Loss.

Silty fine to medium SAND with traces of wood, brown,
saturated, poorly graded.

Medium SAND, grey mottled orange, very loose, saturated,
poorly graded.

Fine SAND with some silt, dark grey, loose, saturated,
poorly graded.

Sandy SILT with traces of organic material, grey, firm,
saturated, low plasticity. Sand in fine.

SILT with some fine sand, brownish grey, soft, saturated,
low plasticity, layer of fine to medium SAND that is medium
dense between 5.0 - 5.45 m bgl.

Medium SAND with minor silt, grey, medium dense,
saturated, poorly graded.

SILT with some fine sand, brownish grey, soft, saturated,
low plasticity.

Medium SAND with minor silt, grey, medium dense,
saturated, poorly graded.

SILT with some fine sand, brownish grey, soft, saturated,
low plasticity.

Fine SAND with minor silt and traces of organic material,
grey, loose, saturated, poorly graded.

Sandy SILT, grey, firm, saturated, low plasticity. Sand is
fine.

Fine to medium SAND with traces of silt, grey, loose to
medium dense, saturated, poorly graded.

SILT with some fine sand and traces of wood, brownish
grey, soft, saturated, high plasticity. A layer of organic
material between 10.4 - 10.5 m bgl.

Medium SAND, grey, medium dense, saturated, poorly
graded.

Peaty SILT with minor organic material, blackish grey, firm,
saturated, medium plasticity.

Gravelly medium to coarse SAND with traces of silt,
brownish grey, dense, saturated, well-graded.

EOH: 17.45 m

DG

Driller RemarksLogger

-

27/06/2013

Start Date

End Date

-

Hole Depth

Page 1 of 1

17.45m

Drill Method / Rig

HQ3

JGF

Checked By

Borehole logged in accordance with NZGS guideline "Field description of soil and rock" 2005
Vane tests completed in accordance with NZGS guideline

NZGD ID: BH_50567

NZGD ID: BH_50567

N/R 



NZGD ID: BH_ 110260 

ililBeca 
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PROJECT: 

S ITE LOCATION 

C IRCUIT: 
COORDINATES: 

DRILLN G 
► 

ffi 

~ § 
·~ 

fll 0 

ffi 
0: 0 

0 111 i!: 5 ... 0 

rt ~ 8 !!! ff 

* I-
0 a. 
0 en 
~ - -
* .2 
0 ~ 0 
~ 

--* I-

8 a. 
en 

~ - -
* 0 

8 8 
~ en 

--* I-
0 a. 
0 en 
~ - -
* .2 

8 
C 

~ s 

--* I-

8 a. 
en 

~ - -
* 0 

8 8 en ~ 

--* I-
8 a. 

en 
~ -
* .2 

8 
C 

~ s 

- -
* I-
0 a. .... en --
* 0 

0 
·c 

~ s 

-* t 0 

~ en --* . 2 

8 8 
en 

DA1E STARTED: 
DA1E FINISHED: 

CCC Halswell ODP 

Halswell, Christchurch 

NZTM 
N 5,173,353.43 m 
E 1,564,554.45 m 

IN-SITU TESTS 

"' " ~ z 

~ ! sv < SPT 
0 (lPa) ll' 

L 
1 
2 
1 
2 
1 

N=6 

1 
0 
1 
1 
2 
1 

N=5 

0 
0 
1 
1 
1 
1 

N=4 

0 
0 
0 
0 
1 
1 

N=2 

1 
0 
2 
2 
3 
3 

N=10 

3 
4 
4 
6 
4 
5 

N=19 

4 
6 
6 
5 
6 
7 

N=24 

2711/14 DRILLED BY: 
27/1/14 EQUIPMENT: 

BOREHOLE No: BH02 
MACHINE BOREHOLE LOG SHEET 1 of 2 

JOB NUMBER: 3205665 
CLIENT: Christchurch City Council 

BOREHOLE LOCATION: 101 Sabys Rd 
RL 21 .77 m 
DATUM: Christchurch D rainage Datum 

to z 
:, 

" 5 9 SOIL / ROCK DESCRIPTION 
! 0 111 § 
~ ~ ~ ! "' @ 

0: ~ 0 " 
.., 

0 " :, ,. 0: 

X ML M Finn, SILT, minor day, trace fine sand, trace rootlets; brown; moist, tow 
X -- X plasticity when wetted. i X -- x CL 

0 

- x X I- -

-1>< ML M 'Soft', fine sandy SILT, trace clay; brov.nish grey; moist, non plastic, slightly 
21-

x. 
1 - x, cohesive. -

X 
- x -

X 
- X - MH M 'Son to finn', clayey SILT; brownish grey: moist, high plasticity. 

-
-

- .. SP s Loose, fine to medium SAND, trace sill. trace day; light brown; saturated, non 
-

- . plastic. 20-

2 - . .. -
--
-- . 

M Grey: moist. 
x -

X ML M 'Firm', SILT, trace file sand; grey: moist, non plastic, dilatant. 
19-- x 

3 X 1\/bderately thin (70mm) Jens of fibrous PEAT; brown; moist, non plastic. r -
X -

MH M 1\/bderately decomposed [H5]. 
X -- x _ Son to flfl11, clayey SILT; grey: moist, high plasticity. 
X -- x 

- ll< x -

"' 18--i,.: 

4 -ix 
.... -

- x .x -
- ~ \ PT M 'Soft'. fibrous PEAT; dark brown; moist, non plastic. 1\/bderately decomposed -

, [HS). /" - X -; OH M -
_ x _ Son, organic clayey SILT; greyish brown; moist, high plasticity. Organics: wood 

C 17-
X fragments, roots. 0 

5 - X .. -x ~ _11< ~ -
"' _I,,: 

... 
C -.... Organics absent; grey. 0 

" 1' -
X ML M 'Soft', fine sandy SILT, trace clay, trace organics; grey; moist, Jow plasticity. ~ 

- x 
x. 

Organics: roots. ,: 16-
s CL 

6 
' X 5.8m depth: saturated. VI -

SP s Loose to medium dense, fine to medium SAND, some silt; grey: saturated, non - · -
plastic. --

-- . 
- · 15-

7 - Fine to coarse SAND. -
0 • 

-. o.o . GW s Medium dense, fine to coarse sandy fine to coarse GRAVEL, trace cobbles, -

- .oo. trace silt; grey: saturated, non plastic. Gravel/cobbles: SW, subangular to -
O• , subrounded, greywacke. 

- , O,o· -
.d 0.. 14-"a<, 8 - -·o. 0 • 

-- 0 • 
,O.o. -- .oo . 

Trace fine to coarse sand. O• ' -- . 0-o• 

-·~6. . 13-

9 -
0o· o -

_·o.o . -
0 • 

_.o.o -
.oo . 

- 0 ·· • -
· O· o · 

- ,~6, . 12-
0 . 
Pro,Drill (Aud<) Ltd COMMENTS: 
Fraste XL2 Coordinates and elevation data obtained from sU1Vey. Artesian conditions in g LOGGED BY: OKD DRILL METHOD: Sonic Riccarton Gravel. Groundwater level not measured. Von Post peat classification 

1 
SHEAR VANE No: ~ NIA DRILL FLUID: Water + dri6 pro 

used. 

DIAMETER/INCLINATION: 120 mm / 90° 

FOR EXPlANATION OF SYMBOLS AND ABBREVlATIONS SEE KEY SHEET Revision B 
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ililBeca BOREHOLE No: BH02 
MACHINE BOREHOLE LOG SHEET 2 of 2 

PROJECT: CCC Halswell ODP JOB NUMBER: 3205665 
SITE LOCATION Halswell, Christchurch CLIENT: Christchurch City Council 
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CIRCUIT: NZTM 
COORDINATES: N 5,173,353.43 m 

E 1,564,554.45 m 
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BOREHOLE LOCATION: 101 Sabys Rd 
RL 21.77m 
DATUM: Christchurch Drainage Datum 

SOIL / ROCK DESCRIPTION 

0 o O GW s 11/edium dense, fine to coarse GRAVEL. trace cobbles, trace fine to coarse 
- n A sand, trace silt; grey; saturated, non plastic. Gravel/cobbles: SW, subangular to 

_ ~ .:_ ·., _SP~"-sJ ,~subrounded, greywacke. 1 
_ x _.'.'.. M.. s 'Loose to medium dense', fine to medium SAND, some silt; grey; saturated, 
_ x ~non__,plas'-_tic_. ___________________ _, 

Finn, clayey SILT, some r111e sand, trace organics; grey; saturated. high 
plasticity. Organics: leaves, stems. 
10.5m depth: some rtirous PEAT; black; moist, non plastic (for 100mm). 
10.95m depth: sand absent. 

- '' '' ' PT M 'Finn'. fibrous PEAT; blad<; moist, non plastic, Oyanics: rootlets, 'MlOd 
- ,, ,, ,, fragments. Moderately decomposed [HS). 
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'Loose', silly fine SAND, trace organics; grey; rroist, non plastic. Oyanics: plant 
re~~- r 
Finn, organic c'ayey SILT; grey and black; moist, high plasticity. Organics: peat, 
'MlOd fragments, roots. 

Thinly to moderately thickly interbedded with moderately thin (60mm) to 
moderately thicle (250mm) lenses of fibrous PEAT; blactc; moist, non plastic. 
11/oderatety decomposed [HS]. 

Dense, fine to coarse sandy r111e to coarse GRAVEL. some silt; grey; saturated, 
non plastic. Gravel: SW, subangular to subrounded, greywacke. 

Brov.11. 

END OF LOG@ 15.45 m 
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~ DA1E FINISHED: 27/1/14 EQUIPMENT: Fraste XL2 Coordinates and elevation data obtained from SUIVey. Artesian conditions in 
g LOGGED BY: OKD DRILL METHOD: Sonic Riccarton Gravel. Groundwater level not measured. Von Post peat classification 

~ I SHEAR VANE No: NIA DRILL FLUID: Water + dri6 pro used. 
:E DIAMETER/INCLINATION: 120 mm/ 90° 
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CLIENT MWH / Mainzeal JV 

I 

I 
LOCATION 89 Sabys Road, Christchurch 

JOB #: 11 761 
TEST #: 1 

DATE 1-3-2013 
OPERATOR S.Cardona 
REMARK 1 CPTu001 
REMARK 2 Target Depth CONE TYPE/SERIAL#: I-CFXYP20-10/ 081 034T 

~~L~G·~E~~~ 
120 High St Southbridge CANTERBURY NZ 

Ph +M 3 324 2571 Fax +64 3 324 2431 
www.drilling.co.nz 

NZGD ID: CPT _ 16241 



NZGD ID: CPT_16241 
PIEZOCONE PENETROMETER TEST (CPTU) INTERPRETIVE REPORT 

qc (MPa) Type Liq Dr (%) Su (KPa) 
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Job No: 11761 Date: 1-3-2013 

CPT No: CPTu001 Operator: S.Cardona 

Project: MWH / Mainzeal JV Remark: Target Depth 

Location: 89 Sabys Road, Christchurch 

McMILLAN 
NZGD ID: CPT _ 16241 DRILLING SERVICES 



NZGD ID: CPT_128298

NZGD ID: CPT_128298
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Robertson 1986 
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Test no: 
HALLSWELL X: 0.00 m Y: 0.00 m 

Ground level: 
0.00 CPT16 
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u2 (lllPa) Rf[%) 
Classification by 
Robertson 1986 
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NZGD ID: CPT_128299

NZGD ID: CPT_128299
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NZGD ID: CPT_143394 

m CONE PENETRATION TEST (CPT) LOG GROUND 
INVESTIGATION 

GEOTECHNICAL 

Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Ratio, R, (%) 
il 

SBT Soil Behaviour Type (SBT) 
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CPT Classifications cannot be expectEd to provide .c j .e .c 
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'· 
accurate predictions of soil type based on grain size 

8 Sleeve Friction, f, (kPa) H~rostatic Pore Pressure, u. (kPa) lncNnation, X,Y ( ') 8 but provide a guide to behaviour type. 
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Client: KGA Geotechnical Operator: John Cresswell NZTM 2000 N, E (m): 5173296.66, 1564341 .46 Elevation (m): Unknown Client Job Ref: 
Project: 23 Quaifes Road Cone Ref: MKJ300 WGS84 (deg): -43.592448, 172.558249 Date ofTest: 17/03/2020 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 14.83 Test Number: CPT-15 
Engineer: Abilio Nogueira Area Ratio: 0.8 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd. Filter Type: U2 Termination Reason: High cone end resistance G.I.Job Ref: 200195 
Comments: 

NZGD ID: CPT_143394 



NZGD ID: CPT_143394 

m CONE PENETRATION TEST (CPT) LOG GROUND 
INVESTIGATION 

GEOTECHNICAL 

Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Ratio, R, (%) 
il 

SBT Soil Behaviour Type (SBT) 
4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 ~ a B 2 4 6 8 ! e.S ! 

CPT Classifications cannot be expecred to provide .c j .e .c 
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'· 
accurate predictions of soil type based on grain size 

8 Sleeve Friction, f, (kPa) H~rostatic Pore Pressure, u. (kPa) lncNnation, X,Y ( ' ) 8 but provide a guide to behaviour type. 
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Client: KGA Geotechnical Operator: John Cresswell NZTM 2000 N, E (m): 5173296.66, 1564341.46 Elevation (m): Unknown Client Job Ref: 
Project: 23 Quaifes Road Cone Ref: MKJ300 WGS84 (deg): -43.592448, 172.558249 Date ofTest: 17/03/2020 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 14.83 Test Number: CPT-15 
Engineer: Abilio Nogueira Area Ratio: 0.8 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd. Filter Type: U2 Termination Reason: High cone end resistance G.I.Job Ref: 200195 
Comments: 

NZGD ID: CPT_143394 



NZGD ID: CPT_143395 

m CONE PENETRATION TEST (CPT) LOG GROUND 
INVESTIGATION 

GECJTECHNICAL 

Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Rafio, R, (%) 
il 

SBT Soil Behaviour Type (SBT) 
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CPT Classifications cannot be expected to provide .c j .e .c 
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'· 
accurate predictions of soil type based on grain size 

8 Sleeve Friction, t, (kPaJ H~rostatic Pore Pressure, u. (kPa) lncfination, x,y ( ' ) 8 but provide a guide to behaviour type. 
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Client: KGA Geotechnical Operator: John Cresswell NZTM 2000 N, E (m): 5173350.08, 1564405 02 Elevation (m): Unknown Client Job Ref: 
Project: 23 Quaifes Road Cone Ref: MKJ167 WGS84 (deg): -43.591970, 172.559040 Date ofTest: 17/03/2020 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 14.83 Test Number: CPT-16 
Engineer: Abilio Nogueira Area Ratio: 0.8 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd. Filter Type: U2 Tennination Reason: Danger of buckling rods G.I.Job Ref: 200195 
Comments: 

NZGD ID: CPT_143395 



NZGD ID: CPT _ 143395 

m CONE PENETRATION TEST (CPT) LOG GROUND 
INVESTIGATION 

GEOTECHNICAL 

Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Rafio, R, (%) 
il 

SBT Soil Behaviour Type (SBT) 
4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 ~ a B 2 4 6 8 ! e.S ! 

CPT Classifications cannot be expected to provide L j .e L 
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'· 
accurate predictions of soil type based on grain size 

8 Sleeve Friction, f, (kPa) H~rostatic Pore Pressure, u. (kPa) lncfination, x,y ( ') 8 but provide a guide to behaviour type. 
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Client: KGA Geotechnical Operator: John Cresswell NZTM 2000 N, E (m): 5173350.08, 1564405 02 Elevation (m): Unknown Client Job Ref: 
Project: 23 Quaifes Road Cone Ref: MKJ167 WGS84 (deg): -43.591970, 172.559040 Date ofTest: 17/03/2020 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 14.83 Test Number: CPT-16 
Engineer: Abilio Nogueira Area Ratio: 0.8 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd. Filter Type: U2 Tennination Reason: Danger of buckling rods G.I.Job Ref: 200195 
Comments: 

NZGD ID: CPT_143395 



NZGD ID: CPT_143396 

m CONE PENETRATION TEST (CPT) LOG GROUND 
INVESTIGATION 

GEOTECHNICAL 

Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Rafio, R, (%) 
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accurate predictions of soil type based on grain size 
8 Sleeve Friction, f, (kPa) H~rostatic Pore Pressure, u. (kPa) lncfination, x,y ( ') 8 but provide a guide to behaviour type. 
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Client: KGA Geotechnical Operator: John Cresswell NZTM 2000 N, E (m): 5173406.63, 1564533.64 Elevation (m): Unknown Client Job Ref: 
Project: 23 Quaifes Road Cone Ref: MKJ300 WGS84 (deg): -43.591467,172.560637 Date ofTest: 17/03/2020 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.08 Test Number: CPT-17 
Engineer: Abilio Nogueira Area Ratio: 0.8 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd. Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 200195 
Comments: 

NZGD ID: CPT_143396 



NZGD ID: CPT_143396 

m CONE PENETRATION TEST (CPT) LOG GROUND 
INVESTIGATION 

GEOTECHNICAL 

Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Rafio, R, (%) 
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4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 ~ a B 2 4 6 8 ! e.S ! 
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8 Sleeve Friction, t, (kPaJ H}tjrostatic Pore Pressure, u. (kPa) lnci nation, x,y ( ' ) 8 but provide a guide to behaviour type. 
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1: j I - Clays: day to silty clay ---I I• Silt miJctures: clayey silt & silty clay 

JP {='" I - J 
I -== r s:-

- 14 
' '> i. I 

- 14 Silt mixtures: clayey silt & silty day -.< 
" ~ I 

,, - I~ ' If _ _,,. L \ --!_ • ~ - 15 .., - 15 -

- 16 - 16- -

- 11 - 11 - -

>- 18 >- 18 - -

>- 19 >- 19- -

Client: KGA Geotechnical Operator: John Cresswell NZTM 2000 N, E (m): 5173406.63, 1564533.64 Elevation (m): Unknown Client Job Ref: 
Project: 23 Quaifes Road Cone Ref: MKJ300 WGS84 (deg): -43.591467,172.560637 Date ofTest: 17/03/2020 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.08 Test Number: CPT-17 
Engineer: Abilio Nogueira Area Ratio: 0.8 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd. Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 200195 
Comments: 

NZGD ID: CPT_143396 



NZGD ID: CPT_143397 

m CONE PENETRATION TEST (CPT) LOG GROUND 
INVESTIGATION 

GEOTECHNICAL 

Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Rafio, R, (%) 
il 

SBT Soil Behaviour Type (SBT) 
4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 ~ a 8 2 4 6 8 ! e.S I 

CPT Classifications cannot be expected to provide .c j .e .c 
-a 100 200 300 400 500 600 700 800 goo 0 500 1000 1500 2000 4 8 l2 16 

~ 
-a I. 

accurate predictions of soil type based on grain size 
8 Sleeve Friction, t, (kPaJ H~rostatic Pore Pressure, u. (kPa) lncfination, x,y ( ' ) 8 but provide a guide to behaviour type. 

'\ '---v i I 

\ 
t j '--

( r Sand mixtures: silty sand lo sandy silt 

>- 1 \ 
>- 1 - -

~ r--rc \ 
) <v I r Sands: dean sands to silty sands 

I Sand mixtures: silty sand lo sandy silt 
>- 2 >- 2 - -

~ 
~ ,,_. -> 
F=- .Y ,_ -
~ 

'f r ~ 
E 

IJ co .., Sand mixtures: silty sand lo sandy silt 
>- 3 "' >- 3 -g ~ \ ~ = " j! ., 

.e 
~ I'.. I 'l..> 111 

ill 
w 

- 4 I 

L~ ~;> 
- 4 -

"'I-. > 

---~ l I 7_ - t::; 
Clays: day to silty clay 

·r I 

-------

c--- 5 

~ ,. I < - 5 -- -::.-I > / 

?h _)• 
Silt mixtures: clayey silt & silty clay ' 

11 
- 6 - 6 - I -s ' ' b. I ( Sand mixtures: silty sand to sandy silt 

i-2--- <" ( 
" I<' 

~ (_ I I( -c:: ,-- c=o I ) 

~ 
Sands: dean sands lo silty sands 

>-- <'. - 1 

~ 
- 7 - ) -

~ p > <: Sand mixtures: silty sand to sandy silt 
·' / ~ I 

[ -v \ I~ 
>- 8 II 

>- 8 - -

~ 
...__ < I 

r-.._ ' 1 
l( l> -1 f4' 

,i.- I ) 
>- 9 

.L cl,, 
>- 9 - Sands: dean sands to silty sands -

~ 
<F--

r--I'->--. 

lJ ~ 
I-> I '} 

i> I 
1,.......- I 

Client: KGA Geotechnical Operator: John Cresswell NZTM 2000 N, E (m): 5173438.73, 1564618.07 Elevation (m): Unknown Client Job Ref: 
Project: 23 Quaifes Road Cone Ref: MKJ167 WGS84 (deg): -43.591 182, 172.561685 Date ofTest: 17/03/2020 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.10 Test Number: CPT-18 
Engineer: Abilio Nogueira Area Ratio: 0.8 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd. Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 200195 
Comments: 

NZGD ID: CPT_143397 



NZGD ID: CPT_143397 

m CONE PENETRATION TEST (CPT) LOG GROUND 
INVESTIGATION 

GEOTECHNICAL 

Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Ratio, R, (%) 
il 

SBT Soil Behaviour Type (SBT) 
4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 ~ a 8 2 4 6 8 ! e.S ! 

CPT Classifications cannot be expected to provide .c j .e .c 
-a 100 200 300 400 500 600 700 800 goo 0 500 1000 1500 2000 4 8 l2 16 

~ 
-a I,, accurate predictions of soil type based on grain size 

8 Sleeve Friction, f, (kPa) H~rostatic Pore Pressure, u. (kPa) lnci nation, x,y ( ' ) 8 but provide a guide to behaviour type. 

....____ 
t> <L 

l ( 
---- I 

~ v- 1 <.,~ If L_ - Sand mixtures: silty sand to sandy sitt 
>- 11 r ' 

>- 11 Silt mixtures: clayey silt & silty clay -

? 
..__ 

D I - - Is 

5 [..:> . __. - ~ Clays: clay to silty clay 

I c ' 
~ Silt miJctures: clayey sitt & silty clay 

>- 12 >- 12 -

< ~ p \ I -~ ,-~ 
< k:::-' 

r i..--- • -,_ .... 
Clays: clay to silty clay 

>- 13 < >- 13 -
~ I> ~ I > ,..-b I ~ 

l .; I ~ Clays: clay to silty clay 

>-- ::;;.-
- 14 r ./ --,, I 

- 14 -
,:_ ( 1-

- r -
< ~ I c... -

'; 5 > 
::;;,, -~ ""- I 

- 15 ,, I - 15- Sands: dean sands to silty sands --

- 16 - 16- -

- 17 - 17 - -

>- 18 >- 18 - -

>- 19 >- 19- -

Client: KGA Geotechnical Operator: John Cresswell NZTM 2000 N, E (m): 5173438.73, 1564618.07 Elevation (m): Unknown Client Job Ref: 
Project: 23 Quaifes Road Cone Ref: MKJ167 WGS84 (deg): -43.591182, 172.561685 Date ofTest: 17/03/2020 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.10 Test Number: CPT-18 
Engineer: Abilio Nogueira Area Ratio: 0.8 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd. Filter Type: U2 Tennination Reason: Target depth G.I.Job Ref: 200195 
Comments: 

NZGD ID: CPT_143397 



NZGD ID: CPT_143398 

m CONE PENETRATION TEST (CPT) LOG GROUND 
INVESTIGATION 

GEOTECHNICAL 

Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Ratio, R, (%) 
il 

SBT Soil Behaviour Type (SBT) 
4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 ~ a B 2 4 6 8 ! e.S I 

CPT Classifications cannot be expected to provide .c j .e .c 
-a 100 200 300 400 500 600 700 800 1100 0 500 ,ooo 1500 2000 4 8 l2 16 

~ 
-a I. 

accurate predictions of soil type based on grain size 
8 Sleeve Friction, t, (kPaJ H~rostatic Pore Pressure, u. (kPa) lncNnation, X,Y ( ' ) 8 but provide a guide to behaviour type. 

'"'- --r----- ----- r-----,___ 1. r---..... r---b D I~ Sands: dean sands to silty sands 
V l-----' 

,,..-- } 
/ / \ 

>- 1 s w ( 
>- 1 - -

Sand mixtures: silty sand to sandy silt 

v ~ ( " >- 2 ,_ - .Y >- 2 Clays: day to silty clay -

') I'-::, 5 I 1--. 
E 

II 
Sands: dean sands to silty sands s V ) ~ Sand mixtures: silty sand to sandy silt ....._ 

= ,.. 
f .., 

>- 3 £ >- 3 -
I 

:, .. 
1 I Silt mixtures: clayey silt & silty clay 

I 
1·> ' 

w 
I ) 
I ri-..... < 

- 4 - 4 -
I ? ) I 

I ' Silt mixtures: clayey silt & silty clay 

~ l ---,,. -..._ 
- 5 . - 5 -

I ,~ Clays: clay to silty clay 

~ I -
~ ,J \ ;;, Clays: clay to silty clay 

C - ~ 
- 6 

~ I ~-
- 6 Silt mixtures: clayey silt & silty clay -

r? ::s. 
11 

I r,, 
,..... 

' ( "-
p Sand mixtures: silty sand to sandy silt 

t----. K._ I 
- 1 

i ,:;_ p - 7 - C: -
F--, I;> :;> 

r i- ( 

~ 
Sands: dean sands to silty sands 

~ ~ 
Sand mixtures: silty sand to sandy silt 

I ' --..__,__ '- ll 
>- 8 

~ > \ 
>- 8 - -

<._ 
r---,. 
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~ 
c~ I ----< ' 

--.....___ 
>- 9 

~ 
>- 9 - Sands: dean sands to silty sands -

c:: I 
~ I 

IJ i,...- I I 

1---' I <' ) 

Client: KGA Geotechnical Operator: John Cresswell NZTM 2000 N, E (m): 5173509.52, 1564710.21 Elevation (m): Unknown Client Job Ref: 
Project: 23 Quaifes Road Cone Ref: MKJ300 WGS84 (deg): -43.590549, 172.562831 Date ofTest: 17/03/2020 

Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.02 Test Number: CPT-19 
Engineer: Abilio Nogueira Area Ratio: 0.8 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd. Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 200195 

Comments: 

NZGD ID: CPT_143398 



NZGD ID: CPT_143398 

m CONE PENETRATION TEST (CPT) LOG GROUND 
INVESTIGATION 

GEOTECHNICAL 

Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fnction Rafio, R, (%) 
il 

SBT Soil Behaviour Type (SBT) 
4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 ~ a B 2 4 6 8 ! e.S ! 

CPT Classifications cannot be expected to provide .c j .e .c 
-a 100 200 300 400 500 600 700 800 goo 0 500 1000 1500 2000 4 8 l2 16 

~ 
-a 

'· 
accurate predictions of soil type based on grain size 

8 Sleeve Friction, t, (kPaJ H~rostatic Pore Pressure, u. (kPa) lncNnation, X,Y ( ' ) 8 but provide a guide to behaviour type. 

/-L...r - ~ ~ 1 -u)K I , Sand mixtures: silty sand to sandy silt 

_s~ p I> \ --~ Silt mixtures: clayey silt & silty day 

) I ,,,--
_r- Clays: day to silty clay 

>- 11 

,"s~ s ' .J Sand mixtures: silty sand to sandy silt 
----I '; - Silt mixtures: clayey silt & silty clay 

LS-
l ~ L _ 

b I - Silt mixtures: clayey silt & silty clay 
1-... 

>- 12 

2- J - >- 12 -
D _; Clays: day to silty clay 

.1 ,---
Silt mixtures: clayey silt & silty day 

p I <- Clays: day to silty clay 
>, l 

>- 13 .-3:,. >- 13 Clays: day to silty clay -
,f ';, I r----, ) l 

~ - Ill Sand mixtures: silty sand to sandy silt 

~ - n... ~ I 
- 14 i? ' - 14- Sands: dean sands to silty sands -<.., -- ( I 

<..: i:---r-- :s-- ?., ~ 1£ I - -- Sand mixtures: silty sand to sandy silt 

' t---. ~ £:_ 
~ I __r - I 

h '::. ' r Sands: dean sands to silty sands 

- 15 
,...,... 

- 15 -

- 16 - 16 - -

- 11 - 11 - -

>- 18 >- 18 - -

>- 19 >- 19 - -

Client: KGA Geotechnical Operator: John Cresswell NZTM 2000 N, E (m): 5173509.52, 1564710.21 Elevation (m): Unknown Client Job Ref: 
Project: 23 Quaifes Road Cone Ref: MKJ300 WGS84 (deg): -43.590549, 172.562831 Date ofTest: 17/03/2020 
Location: Halswell, Christchurch Cone Type: 10cm2 Compression Location Method: Handheld GPS Depth (m): 15.02 Test Number: CPT-19 
Engineer: Abilio Nogueira Area Ratio: 0.8 Surveyor: Pre Drill (m): N/A 
Contractor: Ground Investigation Ltd. Filter Type: U2 Termination Reason: Target depth G.I.Job Ref: 200195 
Comments: 

NZGD ID: CPT_143398 
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In-situ Testing

SPT
N-value
(Uncorrected)

GA_15883

NZTMGrid: MSLDatum:

696 Halswell Road, HalswellLocation:

North (m):

1564472East (m):

11Elevation (m):

-Orientation (°):

90Inclination (°):

16.45Hole Depth (m):

Reference:

5172447

Description

U
S
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D
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Soil Borehole Log
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D
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4
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2
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5
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7
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1
0
0

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.00

6.50

7.00

7.50

8.00

8.50

9.00

9.50

SPT N = 4
Depth: 1.00m
Type: Raymond Split Spoon
1, 0 / 1, 1, 1, 1
450mm penetration

SPT N = 7
Depth: 2.00m
Type: Raymond Split Spoon
1, 1 / 2, 1, 2, 2
450mm penetration

SPT N = 9
Depth: 3.00m
Type: Raymond Split Spoon
2, 1 / 2, 2, 3, 2
450mm penetration

SPT N = 14
Depth: 4.00m
Type: Raymond Split Spoon
4, 4 / 4, 4, 3, 3
450mm penetration

SPT N = 20
Depth: 5.00m
Type: Raymond Split Spoon
2, 4 / 8, 4, 4, 4
450mm penetration

SPT N = 32
Depth: 6.00m
Type: Raymond Split Spoon
3, 8 / 9, 9, 7, 7
450mm penetration

SPT N = 39
Depth: 7.00m
Type: Raymond Split Spoon
6, 12 / 11, 10, 9, 9
450mm penetration

SPT N = 50+
Depth: 8.00m
Type: Raymond Split Spoon
7, 9 / 37, 13
300mm penetration

SPT N = 32
Depth: 9.00m
Type: Raymond Split Spoon
9, 5 / 7, 5, 9, 11
450mm penetration

SPT N = 8
Depth: 10.00m

C
e
m

e
n
t

0.40

B
e
n
to

n
ite

Concrete

Fine SAND with trace organics; brown, mottled orange.
Loose to very loose; dry to moist; poorly graded; organics,
roots.

Fine SAND with minor silt and trace organics; grey mottled
orange. Loose; moist; poorly graded; organics, rootlets.

Sandy fine to coarse GRAVEL; grey. Medium dense; wet to
saturated; well graded; rounded to angular; sand, fine to
coarse.

Becoming dense from 6m.

Becoming saturated from 7m.

Becoming very dense from 8m.

Becoming dense from 9m.

SP

GW

GP

VL-L

L

MD

D

VD

D

D-M

M

W-S

S

W-S

S

MW

Driller RemarksLogger

McNeills

13/12/2012

Start Date

End Date

17/12/2012

Hole Depth

Page 1 of 2

16.45m

Coordinates and elevation are estimates only

Drill Method / Rig

C6 Casagrande

LF

Checked By

Borehole logged in accordance with NZGS guideline "Field description of soil and rock" 2005
Vane tests completed in accordance with NZGS guideline

NZGD ID: 28196

NZGD ID: 28196

!'A.Golder \ZT Associates, 

,0, ,0, ,0 + ... . . . 
•• 0 . . . 
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Installation
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In-situ Testing

SPT
N-value
(Uncorrected)

GA_15883

NZTMGrid: MSLDatum:

696 Halswell Road, HalswellLocation:

North (m):

1564472East (m):

11Elevation (m):

-Orientation (°):

90Inclination (°):

16.45Hole Depth (m):

Reference:

5172447

Description

U
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Soil Borehole Log

M
o
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d
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D

e
n

s
it

y

1
0

2
0

3
0

4
0

2
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5
0

7
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1
0
0

EOH: 16.45 m

10.50

11.00

11.50

12.00

12.50

13.00

13.50

14.00

14.50

15.00

15.50

16.00

Type: Raymond Split Spoon
7, 2 / 2, 2, 2, 2
450mm penetration

SPT N = 8
Depth: 11.00m
Type: Raymond Split Spoon
1, 2 / 1, 2, 2, 3
450mm penetration

SPT N = 9
Depth: 12.00m
Type: Raymond Split Spoon
2, 1 / 1, 2, 3, 3
450mm penetration

SPT N = 11
Depth: 13.00m
Type: Raymond Split Spoon
1, 2 / 3, 2, 3, 3
450mm penetration

SPT N = 11
Depth: 14.00m
Type: Raymond Split Spoon
1, 2 / 3, 2, 3, 3
450mm penetration

SPT N = 50+
Depth: 15.00m
Type: Raymond Split Spoon
14, 17 / 18, 16, 14, 2
380mm penetration

SPT N = 47
Depth: 16.00m
Type: Raymond Split Spoon
6, 7 / 8, 12, 13, 14
450mm penetration

0.40

B
e
n
to

n
ite

12.00

S
u
rr

o
u
n
d
in

g
 g

ro
u
n
d
 c

o
lla

p
se

Gravelly SILT with some organics; dark brown. Firm; wet;
low plasticity; gravel, fine to coarse; organics, spongy peaty
plant fibres.

Clayey SILT and some organics with trace sand and gravel;
dark greyish brown.
Firm; saturated; low plasticity; organics, spongy;  sand,
fine; gravel, medium.

Highly organic SILT; dark brownish black. Stiff; moist; low
plasticity; organics, plant fibres and wood.

Sandy SILT; grey. Stiff; wet; low plasticity; sand, fine.

Sandy fine to coarse GRAVEL; grey. Very dense; moist;
wet; well graded; angular to rounded; sand, fine to coarse.

Becoming dense from 16m.

ML

OL

ML

GW

F

St

VD

D

W

S

M

W

M

S

MW

Driller RemarksLogger

McNeills

13/12/2012

Start Date

End Date

17/12/2012

Hole Depth

Page 2 of 2

16.45m

Coordinates and elevation are estimates only

Drill Method / Rig

C6 Casagrande

LF

Checked By

Borehole logged in accordance with NZGS guideline "Field description of soil and rock" 2005
Vane tests completed in accordance with NZGS guideline

NZGD ID: 28196

NZGD ID: 28196

!'A.Golder \ZT Associates, 

I, 

I, 

I, 



NZGD ID: 76434 

~ RILEY 
~ CONSULTANTS 

Riley Consultants Limited 
395 Madras Street 
O.ristcilurch BORE HOLE LOG 

ln11lnl'tH • fl<I Cit-olool4U 

Project: 
9Trices Road 

Job No.: 
14806/38 

Client: 
Vero Insurance 

li> 

J 'O 

8. C: C: 
::, 

a!! 
., 

~ a: 2' :2 ..J 
::, 

u:: 

0.00 

* a. 
0 

1.52 
>-
a. 
(/) 

X X 

Tel: +643 3794402 
Fax: +643 3794403 

Location: 
Halswell, Christchurch 

Start Date: 28-07-14 Ground Level (m): 
Finish Date: 29--07-14 21.00 

Geological Description 

Hole Depth: 
17.15 m 

(refer to separate Geolechnical and Geological 
Information sheet for further information) 

SILT with trace clay and rootlets; dar1( brOM'l. Moist; low plasticily. (TOPSOIL) 

Fme to medium SAND with Irate silt; brov.t'l grey. Moist. (YALDHURST 
MEMBER, SPRINGSTON FORMATION) 

0.40m Grades to silty fine SAND with trace rootlets. 

SILT with minor day; grey mottled orange. Soft; moist; high plasticity. 

0.90m Grades to trace day. 

1 m to 1.52m - no recovery. 

Fme to medium SAND with trace silt; grey. Very loose; wet. 

Hole position: No.: 
Refer to Site Plan 

Co-Ordinates (NZTM2000): BH1 
E 1,563,562.0 N 5,1 72,844.0 

Sheet 
1 of 3 

.§. I C: 

~ ,6 Tests Samples I Sample Description 
~ 2-
.91 0 
w 

+20.70 

+20.30 

+20.00 

+19.48 
SPT1.52m 
0,0, 0, 1, 1, 0; SPT-
N = 2 

2 

+18.05 

ii: 
3.02 X )( X SILT; grey. Very soft; saturated; nCJOi)lastic; dilatlnt. SPT3.02m 

0, 1, 0, 1, 0, 0; 
N = 1 

SPT-
(/) 

4.57 
ii: 
(/) 

X 
)( X 

x 3.45m Grades to trace to nmor day and trace organics. Moderate plasticity. 
X X 

X 
X X 

X 
X X 4 

X 
X X 

X +16.63 

Silty fine to coarse GRAVEL with trace sand; grey. Medium dense; moist sand. 
fine to coa,se; grave~ subroonded to angular, slightly weathered, gre:,wacke, 
possible cobbles recovered as angular to subangular gravel (drifting breaks). 

Sandy fine to coarse GRAVEL with some silt; grey. Medium dense; wet sand, 
fine to coarse; gravel, subrounded to angular, slightly weathered, grey,,,acke, 
possible cobbles recovered as angular to subangular gravel (drifting breaks). 

6.02m Grades to dense. 

6.50m Grades to fine to coarse GRAVEL with minor sand. 

+16.00 S 

6 

7 

8 

+12.74 

SPT4.57 m 
6, 7, 8,6, 5, 
10; Nc = 29 

SPT 6.02m 
8, 10, 10, 7, 8, 
12; Nc = 37 

SPT7.57 m 
5, 7, 8, 8, 7, 7; 
Nc = 30 

Explanations: Remarks 

i WaterStrike (1st;2nd ... ) 
1. CO-Ordinates provided by McMiUan Dlifling I.Ill and swjecl to suvey confirmation. 
2. Consistency strength based on visual desaiption of reccwered sample. 
3. Driller notes: added water lo hole !ran On to 17m. Tctal lldume added = 700 litres 

Soil Types 

tJ Q.AY @:J TOPSOIL 
§' I~ Water Rise (1st; 2nd ... ) and 
s sz Rise lime(minutes) EJ SLT 0 PEAT 

Backfill: 

■ 0en1onrte 

~ Grout 

4. Driller notes: waler level= 0.45m depth when casing = 12.1m depth. 

~ • Smaallisturbed Sample (SOS) □· SAND "'7 ALL ~ Drill arisilgs 
D Large Disturbed Sarrc>le (LOS) l..2j tz::;j or collapsed hole 

~ 
!al , standardPenetrationTest(SPn EJ GRAVEL D Fillermaterial 

~i 
""'2 
t !!! 

0.. 

;,, IZI NO RECOVERY. 

~::=A=ll=d=im=e=n=s=io=ns=in=m=e=tr=e=s::::;:::C=o=n=tra=c=t=or=:=========:::;:::R=ig=/P=la=nt=u=s=e=d=: ====:;::D=n=ll=er.=.===::::;::L=o=g=g=ed=by=:;::C=h=e=c=ked= by==:: 

; Scale 1 :50 McMillan Drilling Direct Push Sampler CN GG EL ii: .__ __________ .__ _______________ ..._ ___________ _._ ______ _._ ____ ..._ ____ _, 

NZGD ID: 76434 



NZGD ID: 76434 

~ RILEY 
~ CONSULTANTS 

ln11lnl'eH 111<1 <itolool4U 

Project: 
9Trices Road 

Riley Consultants Limited 
395 Madras Street 
O.ristchuteh 
Tel: +643 3794402 
Fax: +643 3794403 

I 
Location: 
Halswell, Christchurch 

BORE HOLE LOG 
Hole position: No.: 
Refer to Site Plan 

Job No.: 
14806/38 I 

Start Date: 28-07-14 I Ground Level (m): 
Finish Date: 29---07-14 21.00 I 

C0-Ordinates (NZTM2000): 
E 1,563,562.0 N 5,172,844.0 

BH1 

Client: 
Vero Insurance I 

Hole Depth: 
17.15 m 

li> 

J 8. C 
::, 

<6 ~ a: 
:2 
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Geological Description 

(refer to separate Geolechnical and Geological 
lnfoonation sheet for further information) 

Organic SILT minor to trace day; grey mottled broWl, bedded. Soft; moist; high 
plasticity; bedding, subhorizontal, thi'l; organics, fibrous and amophous, \loOOd 
fragments, leaves, stems; sulphorous odour. 
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F,ne to coarse GRAVEL v.ith some sand and trace silt; broWl. Very dense; 
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'M!athered, greYN3cke, possible cobbles recovered as angular to subangular 
gravel (dlilling breaks). 

Sandy fine to coarse GRAVEL 'M1h trace silt; bro'Ml. Very dense; saturated; 
sand, fine to coarse; gravel, subrounded to angular, slightly 'M!athered, 
greywacke, possible cobbles recovered as angular to subangular gravel (drilling 
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Tests 

SPT9.07 m 
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SPT 12.17 m 
0, 1, 1,2, 5, 6; 
N = 14 
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13, 14; 
Nc = 62 

SPT15.27 m 
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'I! Explanations: Remarks 
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ii' Y "" tJ ClAY @:J TOPSOIL I Bentonrte 3.Drillernotes:addedwaterloholefrool0Tlto 17m. Tctal1"ll<meadded = 7001itres ! I__ Water Rise (1st, 2nd ••• ) and m,, PEAT t<7l Grout 4. Driller notes: waler level= 0.45m depth when casing = 12.1m depth. 

_. SZ Rise lime (minutes) EJ SLT L.::I ~ 
~ • Smaa Oisturbed Sample (SOS) □· SAND "'7 All ~ Drill arisilgs 
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Riley Consultants Limited 
395 Madras Street 
O.ristcilurch 
Tel: +643 3794402 
Fax: +643 3794403 

I 

Location: 
Halswell, Christchurch 

I 

Start Date: 28-07-14 I Ground Level (m): 
Finish Date: 29---07-14 21.00 

Geological Description 

I 
Hole Depth: 

17.15m 

(refer to separate Geotechnical and Geological 
Information sheet for further infonnation) 

EOH@17.15m 

.... 

-

-

Explanations: 

i WaterStrike (1st,2nd ... ) 
I.= Water Rise (1st, 2nd ... ) and 
SZ Rise lime (minutes) 

• SmaB Disturbed Sample (SOS) 

0 Large Disturbed Sarrc>le (LOS) 

, standard Peoetraoon Test (SPn 

Soil Types 

tJ ClAY 

EJ SLT 

□ SAND 

@:j TOPSOIL 

0 PEAT 

ISl ALL 

Backfill 

■ 0en1on~e 

~ Grout 

~ Drill arisings 
rg or collapsed hole 

EJ GRAVEL □ Filtermaterial 

IZI NO RECOVERY. 

BORE HOLE LOG 
Hole position: No.: 
Refer to Site Plan 

I 

Co-Ordinates (NZTM2000): 
E 1,563,562.0 N 5,1 72,844.0 

BH1 

Sheet 
3 of 3 
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i ,6 Tests Samples I Sample Description ""'2 
~ 2- t !!! 
.91 0 0.. w 

ma t SPT16.77 m 

- 17 8, 17, 20, 19, 
- ~ +3.85 18, 41229mm; 

Nc>SO --

- 18 

- 19 -

- 20 

- 21 

- 22 -

- 23 

- 24 

Remarks 
1. CO-Ordinates provided by McMiDan Drifting I.Ill and sulljecl to s,xvey confirmation. 
2. Consisteocy strength based on visual desaiption of reccwered sample. 
3. Driller notes: added water lo hole frool On to 17m. Total lldume added = 700 litres 
4. Driller notes: waler level= 0.4Sm depth when casing = 12.1m depth. 

!i 
► 

~ 
ii' 

All dimensions in metres I Contractor: 
Scale 1 :50 McMillan Drilling I 

Rig/Plant Used 
Direct Push Sampler !

Driller: 
CN 

Logged by:I Checked by: 
GG EL 
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This software is licensed to: Geoscience Consulting (NZ) Ltd CPT name: 1 Trices Road_CPTU001

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s

CLiq v.1.7.5.34 - CPT Liquefaction Assessment Software - Report created on: 14/01/2014, 8:57:06 a.m. 2
Project file: 

Input parameters and analysis data

I&B (2008)
R&W (1998)
Based on Ic value
7.50
0.13
2.50 m

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

2.50 m
5
2.60
Based on SBT
No
N/A

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

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
l9. Very stiff fine grained

N
Z

G
D

 ID
: 37556

N
Z

G
D

 ID
: 37556

Cone resis Friction SBT Plot 

0.2 0.2 0.2 0.2 
---~ 

0.2· 
0.4 0.4 0.4 0.4 ', \ 

0.47 Sil1y&nt&~sllt 
-.~ 

0,6 0.6 0.6 0.6 :• 0.6· 

0.8 0.8 0.8 0.8 ~~ 
0,871 C J 

Oa,,&siltyc:la,, 
1 1 1 1 1· 

1.2 1.2 1.2 1.2 :1 1.2· 

1.4 1.4 1.4 1.4 

i{ 
1.4· 

1.6 1.6 1.6 1.6 1.6· 

1.8 1.8 1.8 1.8 1.8· 

2 2 2 2 

:J 
2~ l SiltySaT.l & ~si~ 

2.2 2.2 2.2 2.2 2.2· 

2.4 2.'I 2.4 2.4 2.4· 

2.6 2.6 2.6 rnsltu 2.6 \ '2..6· 
.c 

,...._ 2.8 ,...._ 2.8 ,...._ 2.8 ,...._ 2.8 I ,...._ 2.8· 

.s 3 .s 3 _§. 3 _§. 3 ~- _§. 3 

'K 3,2 'K 3,2 'K3,2 'K 3,2 ~ -- - -~ 'K 3,2j~ 
Oa,,&siltyd"f 
SnJ & silty s,nJ 

8 3.4 8 3.4 8 3.4 8 3.4 8 3.4..,... aa,, 

3.6 3.6 3.6 3.6 3.6· 

3.8 3.8 3.8 3.8 3 .8 

4 4 4 4 4· 

4.2 4.2 4.2 4.2 4.2-- aa,, 

4.4 4.4 4.4 4.4 4.4· 

4.6 4.6 4.6 4.6 

:::F· J 4.8 4.8 4.8 4.8 ...,. ;..: Oa,,& siltyda,' 
. ·, I Siltys,nJ&~sitt 

5 5 5 5 -~I 

5.2 7 Oa,-&siltyda,i 
5.2 5.2 5.2 5.2 ~~ Siltysmt&~sitt 
5.4 5.4 5.4 5.4 )' 5.4· 

5.6 5.6 5.6 5.6 ,-J~r 5.6 

5.8 5.B 5.8 5.8 ~ 5.B ~ 
SnJ & silty s,nJ 

6 6 6 6 -~ 6 Siltysa'd& satl{stt 

6.2 6.2 6.2 6.2 6.2 San 

0 10 20 30 40 0 2 4 6 8 10 -50 0 so 100 1 2 3 4 0 2 4 6 B 10 12 14 16 18 
qt (MPa) Rf(%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986) 

Analysis method: Fill weight: 
Fines correction method: Transition detect. applied: 
Points to test: K., applied: ■ ■ □ 
Earthquake magnitude M,.: Clay like behavior applied: 

■ □ □ Peak ground acceleration: Limit depth applied: 
Depth to water table (lnsltu): Umitdepth: ■ □ □ 



This software is licensed to: Geoscience Consulting (NZ) Ltd CPT name: 1 Trices Road_CPTU001B

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s

CLiq v.1.7.5.34 - CPT Liquefaction Assessment Software - Report created on: 14/01/2014, 8:57:07 a.m. 5
Project file: 

Input parameters and analysis data

I&B (2008)
R&W (1998)
Based on Ic value
7.50
0.13
2.50 m

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

2.50 m
5
2.60
Based on SBT
No
N/A

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

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
l9. Very stiff fine grained

N
Z

G
D

 ID
: 37556

N
Z

G
D

 ID
: 37556

Cone resistance Friction Ratio Pore p~ ssure SBT Plot Soil Behaviour Type 
9.4 9.4 2.5 9 .4 9.4 aav lnsitU 

9.6 9.6 3 9.6 9.6 
Ocy&siltyda,, 
a,.,. 
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0-gaicscil 
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OaJ 
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-.~ 
12.4 12.4 10 12.4 - 12.4 Oaf & silty da,, 
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r~~ 12.8 
O a,-& silty da,, 

12.8 12.8 11 12.8 
Sal'.! & siltysa-d 
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) &nJ 
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13.'I 13.4 12.5 13.4 }> 13.4 SmJ & siltysa-d 
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I SmJ & siltysa-d 
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13~: 
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10 20 30 40 0 2 4 6 8 10 0 100 200 300 400 1 2 3 4 0 2 4 6 8 10 12 1'1 16 18 
qt (MPa) Rf(%) u (l<Pa) Ic(SBT) SBT (Robertson et al. 1986) 

Analysis method: Fill weight: 
Fines correction method: Transition detect. applied: 
Points to test: K., applied: ■ ■ □ 
Earthquake magnitude M,.: Clay like behavior applied: 

■ □ □ Peak ground acceleration: Limit depth applied: 
Depth to water table (lnsltu): Umitdepth: ■ □ □ 



 

Geotechnical Engineering Investigation K250791-1 
Proposed Residential Subdivision – 6 Wroots Road & 101 Sabys Road, Kennedys Bush, Christchurch 
26 February 2026   
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New Zealand Geotechnical Database: Property Summary Report 

Property Address 

QPID # 

Valuation Reference No 

Legal Description 

Easting (NZTM) 

CERA Zone 

Earthquake 

Liquefaction Observed 
[from aerial photos] 

General Property Information 

101 Sabys Rd 

2372687 Suburb 

23562/6901 DPID # 

LOTS 2, 3 DP 68573 

1564714 Northing (NZTM) 

Green MBIE Technical Category 

Liquefaction Observations 
4 Sept 2010 

Not Mapped 

22 Feb 2011 

Not Mapped 

Halswell 

5173441 

N/A - Rural & Unmapped 

13 June 2011 

Not Mapped 

Ground Surface Observation 
Category 

Not Inspected Not Inspected Refer to Road Map 

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

Property Surface Elevation from LiDAR Surveys (m LVD37) 

Survey Dates 

Maximum Elevation 

95 percentitle 

Mean Elevation 

Pre Quake 5 Sep 2010 8 Mar-30 May 201118 Jul - 3 Sep 2011 17 -18 Feb 2012 

5 percentitle 

Minimum Elevation 

Refer to note 3. 

-

Cumulative Property Elevation Changes from LiDAR Surveys (m LVD37) 

Period: Pre Quake - to 5 Sep 2010 to 30 May 2011 to 3 Sep 2011 to 18 Feb 2012 

Surface Change 

Other Change 

Tectonic Change - 0.01 - 0.02 - 0.02 - 0.02 

Refer to note 3. 

Interpolated Ground Water Surface Elevation at the time of each Earthquake (m LVD37) 

Earthquake 

Surface Elevation 

Sep 2010 

For back analysis purpose only. Refer to note 4. 

Feb 2011 

t 
Jun 2011 

Design Ground Water Surface Elevations {m LVD37) 
Median surface Median with surrogates 85 percentile offset 

Surface Elevation 

Refer to note 5. 

Report generated on Thursday, January 22, 2026 

Dec 2011 

15 percentile offset 

1 / 2 



Terms of Use for this Report
Terms of Use
The data in this report is governed by the Terms of use of the New Zealand Geotechnical Database. This binds all users of the data. The Terms of Use 
are found at https://nzgd.org.nz

Important notice
The information in this report was extracted from the New Zealand Geotechnical Database (https://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 for the consequences of any person relying on 
them in any way. This "Important notice" must be reproduced wherever this data or any derivatives are reproduced.

Notes

1.       Liquefaction Observations
The Observed Liquefaction is based on the quantity of ejected 
liquefaction material deposited on the streets as visually identified 
using aerial photographs. For more details, see the notes 
accompanying “Liquefaction Interpreted from Aerial Photography”,
Map Layer CGD0200.

2.       The Ground Surface Observation 
The Ground Surface Observation Category is based on the quantities 
of material ejected due to liquefaction and observations of lateral 
spreading collated from either on-foot rapid inspection of individual 
properties or road inspections following each significant earthquake. 
For more details, see the notes accompanying “Liquefaction and 
Lateral Spreading Observations”, Map Layer CGD0300.

3.       Vertical Elevations and Movements 
Vertical Elevations and Movements are based on Airborne LiDAR 
acquired following each of the significant earthquakes, and on digital 
elevation models developed from that LiDAR. Residual change is 
calculated using the mean elevation change for the whole property. 
The tectonic elevation changes are uniform (for practical purposes) 
over the whole property. For more details, see the notes 
accompanying “LiDAR and Digital Elevation Models”, Map Layer 
CGD0500 and “Vertical Ground Movements”, Map Layer CGD0600.

4.       The Ground Water Elevations 
The Ground Water Elevations are based on Water level dip 
measurements from wells that were converted to free surface elevations, 
based on surveyed well-head levels. The free surface elevations only 
provide mean values at the time of each earthquake and are only suitable 
for back analysis purpose. For more details, see the notes accompanying 
“Groundwater Level Contours”, Map Layer CGD0800.

5.     Design Ground Water Elevations
The two design ground water surface elevations are interpolated median 
water level dip measurements for wells with long-term (> 12 month) 
records and wells with short-term records augmented by surrogate 
median estimates. Designers need to decide which surface is more 
appropriate based on specific engineering requirements and their own 
local site observations. Add the 85th percentile offset to the appropriate 
median and subtract the 15th percentile offset (as indicated by the ˗ sign)
from the same median. For more details, see the report and notes 
accompanying “GNS Science Median Water Table Elevations (Version 2)”,
Map Layer CGD5160.

General notes

All information presented in this property report should be interpreted holistically, accounting for both the interdependence of the recorded 
information and the information for the surrounding properties and subsurface ground. Movements are the approximate averaged ground surface 
movement for the nominated property. The data tabulated above should be considered within the context of the patterns of the wider region, and 
limitations of the data. Engineering judgment should be applied when assessing this data.

Report generated on Thursday, January 22, 2026 2 / 2
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New Zealand Geotechnical Database: Property Summary Report 

Property Address 

QPID # 

Valuation Reference No 

Legal Description 

Easting (NZTM) 

CERA Zone 

Earthquake 

Liquefaction Observed 
[from aerial photos] 

General Property Information 

6 Wroots Rd 

1291983 

23561/33700 

Suburb 

DPID # 

PT LOT 1 DP 1537-BAL AT 23562-06900 

1564402 

Green 

Northing (NZTM) 

MBIE Technical Category 

Liquefaction Observations 
4 Sept 2010 

Not Mapped 

22 Feb 2011 

Not Mapped 

Kennedys Bush 

5172530 

TC3 

13 June 2011 

Not Mapped 

Ground Surface Observation 
Category 

Not Inspected Not Inspected Refer to Road Map 

Ground Surfoce Observation Cnteoories Ground Surface Observat ion Categories 

Nor.e f.A flOl 
1t.1od!fe1e1 vor, 
: tOfN!Or; :.ever-: 

- ~ ~ ~ o~t..- i Laten.uprn!l111~ ~ 
(no bterQf 3,i,rctdr-QJ ; 

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

Property Surface Elevation from LiDAR Surveys (m LVD37) 

Survey Dates 

Maximum Elevation 

95 percentitle 

Mean Elevation 

Pre Quake 5 Sep 2010 8 Mar-30 May 201118 Jul - 3 Sep 2011 17 -18 Feb 2012 

5 percentitle 

Minimum Elevation 

Refer to note 3. 

-

Cumulative Property Elevation Changes from LiDAR Surveys (m LVD37) 

Period: Pre Quake - to 5 Sep 2010 

l 
to 30 May 2011 

f 
to 3 Sep 2011 to 18 Feb 2012 

Surface Change 

Other Change 

Tectonic Change - 0.01 - 0.01 - 0.01 - 0.01 

Refer to note 3. 

Interpolated Ground Water Surface Elevation at the time of each Earthquake (m LVD37) 

Earthquake 

Surface Elevation 

Sep 2010 

For back analysis purpose only. Refer to note 4. 

Feb 2011 

t 
Jun 2011 

Design Ground Water Surface Elevations {m LVD37) 
Median surface Median with surrogates 85 percentile offset 

Surface Elevation 

Refer to note 5. 

Report generated on Thursday, January 22, 2026 

Dec 2011 

15 percentile offset 

1 / 2 



Terms of Use for this Report
Terms of Use
The data in this report is governed by the Terms of use of the New Zealand Geotechnical Database. This binds all users of the data. The Terms of Use 
are found at https://nzgd.org.nz

Important notice
The information in this report was extracted from the New Zealand Geotechnical Database (https://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 for the consequences of any person relying on 
them in any way. This "Important notice" must be reproduced wherever this data or any derivatives are reproduced.

Notes

1.       Liquefaction Observations
The Observed Liquefaction is based on the quantity of ejected 
liquefaction material deposited on the streets as visually identified 
using aerial photographs. For more details, see the notes 
accompanying “Liquefaction Interpreted from Aerial Photography”,
Map Layer CGD0200.

2.       The Ground Surface Observation 
The Ground Surface Observation Category is based on the quantities 
of material ejected due to liquefaction and observations of lateral 
spreading collated from either on-foot rapid inspection of individual 
properties or road inspections following each significant earthquake. 
For more details, see the notes accompanying “Liquefaction and 
Lateral Spreading Observations”, Map Layer CGD0300.

3.       Vertical Elevations and Movements 
Vertical Elevations and Movements are based on Airborne LiDAR 
acquired following each of the significant earthquakes, and on digital 
elevation models developed from that LiDAR. Residual change is 
calculated using the mean elevation change for the whole property. 
The tectonic elevation changes are uniform (for practical purposes) 
over the whole property. For more details, see the notes 
accompanying “LiDAR and Digital Elevation Models”, Map Layer 
CGD0500 and “Vertical Ground Movements”, Map Layer CGD0600.

4.       The Ground Water Elevations 
The Ground Water Elevations are based on Water level dip 
measurements from wells that were converted to free surface elevations, 
based on surveyed well-head levels. The free surface elevations only 
provide mean values at the time of each earthquake and are only suitable 
for back analysis purpose. For more details, see the notes accompanying 
“Groundwater Level Contours”, Map Layer CGD0800.

5.     Design Ground Water Elevations
The two design ground water surface elevations are interpolated median 
water level dip measurements for wells with long-term (> 12 month) 
records and wells with short-term records augmented by surrogate 
median estimates. Designers need to decide which surface is more 
appropriate based on specific engineering requirements and their own 
local site observations. Add the 85th percentile offset to the appropriate 
median and subtract the 15th percentile offset (as indicated by the ˗ sign)
from the same median. For more details, see the report and notes 
accompanying “GNS Science Median Water Table Elevations (Version 2)”,
Map Layer CGD5160.

General notes

All information presented in this property report should be interpreted holistically, accounting for both the interdependence of the recorded 
information and the information for the surrounding properties and subsurface ground. Movements are the approximate averaged ground surface 
movement for the nominated property. The data tabulated above should be considered within the context of the patterns of the wider region, and 
limitations of the data. Engineering judgment should be applied when assessing this data.
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LIQUEFACTION ANALYSIS REPORT 
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Project title: K250791 

CPT file : CPT-03 

Input parameters and analysis data 

Analysis method: B&I (2014) G.W.T. (in-situ): 
Fines correction method: B&I (2014) G.W.T. (earthq.): 
Points to test: Based on l e value Average results inteival: 
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Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground 
geometry 
Zone B: Liquefaction and post-earthquake streng1h loss unlikely, check cyclic softening 
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity, 
brittleness/sensmvily, strain to peak undrained streng1h and ground geometry 
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Location : 6 Wroots Rd & 101 Sabys Road 

Input parameters and analysis data 

Analysis method: B&I (2014) 
Fines correction method: B&I (2014) 
Points to test: Based on le value 
Earthquake magnitude Mw: 6.00 
Peak ground acceleration: 0.19 
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LIQUEFACTION ANALYSIS REPORT 

Project title : K250791 

CPT file : CPT _06 

Location : 6 Wroots Rd & 101 Sabys Road 

Input parameters and analysis data 

Analysis method: B&I (2014) 
Fines correction method: B&I (2014) 
Points to test: Based on le value 
Earthquake magnitude Mw: 6.00 
Peak ground acceleration: 0.19 
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LIQUEFACTION ANALYSIS REPORT 

Location : 6 Wroots Rd & 101 Sabys Road 

Input parameters and analysis data 

Analysis method: B&I (2014) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behaVior 
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only 
Points to test: Based on le value Average results inteival: 

le cut-off value: 
3 Fill weight: N/A Limit depth applied: No 
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Peal< ground acceleration: 0.19 
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Location : 6 Wroots Rd & 101 Sabys Road 

Input parameters and analysis data 
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Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only 
Points to test: Based on le value Average results inteival: 

le cut-off value: 
3 Fill weight: N/A Limit depth applied: No 
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Peal< ground acceleration: 0.19 
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Analysis method: B&1 (2014) 
Fines correction method: B&1 (2014) 
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Peak ground acceleration: 0.19 
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Project title: K250791 

CPT file : CPT-09 

Input parameters and analysis data 

Analysis method: B&I (2014) G.W.T. (in-situ): 
Fines correction method: B&I (2014) G.W.T. (earthq.): 
Points to test: Based on le value Average results inteival: 

le cut-off value: Earthquake magnitude Mw: 6.00 
Peal< ground acceleration: 0.19 
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LIQUEFACTION ANALYSIS REPORT 

Project title : K250791 

CPT file : CPT-10 

Location : 6 Wroots Rd & 101 Sabys Road 

Input parameters and analysis data 

Analysis method: B&I (2014) 
Fines correction method: B&I (2014) 
Points to test: Based on le value 
Earthquake magnitude Mw: 6.00 
Peak ground acceleration: 0.19 
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G.W.T. (earthq.): 
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le cut-off value: 
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Limit depth applied: Yes 
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LIQUEFACTION ANALYSIS REPORT 

Location : 6 Wroots Rd & 101 Sabys Road 

Input parameters and analysis data 

Analysis method: B&I (2014) 
Fines correction method: B&I (2014) 
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Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground 
geometry 
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Project title: K250791 

CPT file : CPT-04 

Input parameters and analysis data 

Analysis method: B&I (2014) G.W.T. (in-situ): 
Fines correction method: B&I (2014) G.W.T. (earthq.): 
Points to test: Based on le value Average results inteival: 
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Project title: K250791 

CPT file: CPT-05 

Input parameters and analysis data 

Analysis method: B&I (2014) G.W.T. (in-situ): 
Fines correction method: B&I (2014) G.W.T. (earthq.): 
Points to test: Based on l e value Average results inteival: 

le cut-off value: Earthquake magnitude Mw: 7 .SO 
Peal< ground acceleration: 0.35 

0 

0.5 

1.5 

2 

2.5 

3 

E3.S ..__,, 
.c 
ts.. 4 

~ 
4.5 

s 

5.5 

6 

6.5 

7 

7.5 

Cone resistance 

- -

, 

-

0 

~ 
1· 

( 
~ 

I? 
\. 
~ 

20 40 
qt (MPa) 

-~ 
60 

0 

0.5 

1.5 

2 

2 .. 5 

3 

3.5 

4 

4.5 

s 

5.5 

6 

6.5 

7 

7.5 

Unit weight calculation: 

Friction Ratio 

"'--~ 
7 
~ -

--= ~ 

~ -C: 
l•r-° 

? 
~ ~ 
• 

.. 
o 2 4 6 a ro 

Rf(%) 

0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

4 

4.5 

s 

5.5 

6 

6.5 

7 

7.5 

1 

Mw=7112 , o: =1 atm base curve, PL=160/o 
0.8 

I 

Liql efact1on 

0.7 

Location : 6 Wroots Rd & 101 Sabys Rd 

1.50 m 
1.00m 
3 

Use fill: 
Fill height: 
Fill weight: 

2.60 Trans. detect. applied: 

No 
N/A 
N/A 
Yes 
Yes Based on SBT K.,applied: 

SBTn Plot 
0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

4 

4.5 

s 

5.5 

6 

6.5 

7 

7.5 

2 3 4 
le (Robertson 1990) 

CRR plot 

-
" . 

~f \ 
l 

0 

,,,-
C. 

0.2 0.4 
CRR&CSR 

Clay like behaVior 
applied: Sands only 
Limit depth applied: Yes 
Limit depth: 10.00 m 
MSF method: Method based 

-

O.E 

0 

0.5 

1.5 

2 

2.5 

3 

3.5 

4 

4.5 

s 

5.5 

6 

6.5 

7 

7.5 

FS Plot 

0 0.5 1 1.5 2 
Factor of safety 

Summary of liquefaction potential 
1,000 

el 
c:: -

J 
2 
"' ·;;; 

0.6 
...... 
* ex: 
1/) 

~ 0.5 
I -

11:! 
c:: 100 
0 
:p 
C:' ..... 

* 0 
:.::; 
[2 0.4 
"' "' 11:! ..... 
1/) 

.!:! 0.3 
-0 
>-u 

0.2 

0.1 

0 
1---1 -
' ' 0 20 40 60 

I 
~ ~ 

~ -.... · ~ 

J 
~ 

I -• ,. / 

V 
/ 

L--" ---
rt> Lie uefac tion 

I 
I 

80 100 120 140 160 180 200 
qc1N,cs 

QJ 
c:: 
~ 
t:: u 
"O 
QJ 
.!:! 

10 

~ ... 
0 z 

0.1 1 10 
Norrralized friction rat io (%) 

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading 
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground 
geometry 
Zone B: Liquefaction and post-earthquake streng1h loss unlikely, check cyclic softening 
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity, 
brittleness/sensmvity, strain to peak undrained streng1h and ground geometry 

Cliq v.3.5.4.2 - CPT Liquefaction Assessment Software - Report created on: 22/01/2026, 1:04:50 pm 13 
Project file: M:\Chch JOBS ACTNE\2025\1<250791 - 6 Wroots Road, Kennedys Bush, Christchurch_Franco Farms Rolleston Ltd\CPT Analysis\2025 assessment\2026 - ULS.clq 



This software is licensed to: KGA Geotechnical Group Limited 

0 
0.2 
0.4 
0.6 
0.8 

1 
1.2 
1.4 
1.6 
1.8 

2 
2.2 
2.4 
2.6 
2.8 

3 
3.2 
3.4 

e 3.6 
';; 3.8 
~ 4 
~ 4.2 

4.4 
4.6 
4.8 

s 
5.2 
5.4 
5.6 
5.8 

6 
6.2 
6.4 
6.6 
6.8 

7 
7.2 
7.4 
7.6 

0 

Cone resistance 

'L. 
~ 

) 
,II~ 

r 
./ 

I 
I 

I 

'-
'i-... .. 

c:=--
~ 
'--

r"\. 
"--
~ ... 

20 40 60 
qt (MPa) 

Input parameters and analysis data 
Analysis method: B&1 (2014) 
Fines correction method: B&1 (2014) 

0 
0.2 
0.4 
0.6 
0.8 

1 
1.2 
1.4 
1.6 
1.8 

2 
2.2 
2.4 
2.6 
2.8 

3 
3.2 
3.4 

e3.6 
';; 3.8 
~ 4 
~ 4.2 

4.4 
4.6 
4.8 

s 
5.2 
5.4 

5.6 
5.8 

6 
6.2 
6.4 
6.6 
6.8 

7 
7.2 
7.4 
7.6 

Points to test: Based on le value 
Earthquake magnitude Mw: 7 .SO 
Peak ground acceleration: 0.35 
Depth to water table (insitu): 1.50 m 

Friction Ratio 

- \,._ 

(. 
~ ...... .....,,, 

-
r 
l 

<., 
~ --

--,. 
I 

,,.. _ .. 
f 

- - • j ,. ,,. 
\ 
-= -7 

7 
~ 

' , 
,. 
'I -

0 2 4 6 
Rf(%) 

Depth to GWf ( erthq. ): 

8 

Average results interval: 
le cut-off value: 
Unit weight calculation: 
Use fill: 
Fill height: 

CPT ba s i c interpretation plot s 

10 

l.OO m 
3 
2.60 

0 
0.2 
0.4 
0.6 
0.8 

1 
1.2 
1.4 
1.6 
1.8 

2 
2.2 
2.4 
2.6 
2.8 

3 
3.2 
3.4 

e3.6 
';; 3.8 
~ 4 
~ 4.2 

4.4 
4.6 
4.8 

5 
5.2 
5.4 
5.6 
5.8 

6 
6.2 
6.4 
6.6 
6.8 

7 
7.2 
7.4 

7.6 

BasedooSBT 
No 
N/A 

Pore pressure 

--~ 
----i 

,._,_ 

~ 

~ ., 
.. 

'\, 

[111 

_i,,Oi 

--.. 

11"' 
~p 

I~ 
"]I 

' ~ 

\ 
• . 

- II .... ,. 
-~ 
"'!', 

·-.... ~ I 

0 100 
u (kPa) 

Fill weight: 
Transition detect. applied: 
K., applied: 
day like behaVior applied: 
Limit depth applied: 
Limit depth: 

SBT Plot 
0 

0.2 
0.4 
0.6 
0.8 

1 
1.2 
1.4 
1.6 
1.8 

2 
2.2 
2.4 
2.6 
2.8 

3 
3.2 
3.4 

e 3.6 
';; 3.8 ..., 
Q. 4 
~ 4.2 

I 
4.4 
4.6 
4.8 

s 
5.2 
5.4 
5.6 
5.8 

6 
6.2 
6.4 
6.6 
6.8 

7 
7.2 
7.4 
7.6 

1 2 3 
Ic(SEIT) 

N/A 
SBT legend Yes 

Yes ■ 1. Sensitive fine grained 
Sands only 

■ 2. Organic material 
Yes 
10.00 m ■ 3. Clay to silty clay 

Cliq v.3.5.4.2 - CPT Liquefaction Assessment Software - Report created on: 22/ 01/ 2026, 1:04:50 pm 
Project file: M:\Chch JOBS ACTIVE\2025\1<250791 - 6 Wroots Road, Kennedys Bush, Christchurch_Franco Farms Rolleston Ltd\CPT Analysis\2025 assessment\2026 - ULS.clq 

CPT name: CPT-05 

Soil Behaviour Type 
0 -f'"---~ --r-r--:--T7'1'::':'T''lr.'::X-:-"n:::T':""l--:"-, 

0.2 
0.4 
0.6 
0.8 

1 
1.2 
1.4 

1.6 ...t---c:tj_LJ~ ru~~~~~ 1.8 
2 

2.2 
2.4 
2.6 
2.8 

3 
3.2 
3.4 

e3.6 
';; 3.8 
~ 4 
~ 4.2 

4.4 
4.6 
4.8 

5 
5.2 
5.4 
5.6 
5.8 

6 
6.2 
6.4 
6.6 
6.8 .,J::::i::::Jc:::c:::c:::i:=o-l-~i,!ll.!!Ll-+-1--l-+-l-l 

7 
7.2 
7.4 
1

•
5 1--... • ... -+ ..... 1,-.., ...... -+ ..... 1--..,"t-,.,,' "T~.\.~ i =-111:t.,.,.\ 1~i·~\1.i:-,,,..l -... 1

....-1
1 

4 0 1 2 3 4 S 6 7 8 910 1112131415161718 
SBT (Robertson et al. 1986) 

■ 4. Clayey silt to silty 

D s. Silty sand to sandy silt 

D 6. Clean sand to silty sand 

D 7. Gravely sand to sand 

D 8. Very stiff sand to 

D 9. Very stiff fine grained 

14 



This software is licensed to: KGA Geotechnical Group Limited CPT name: CPT-05 

Liquefaction analy s i s overall plot s 

0 
0.2 
0.4 
0.6 
0.8 

1.2 
1.4 
1.6 
1.8 

2 
2.2 
2.4 
2.6 
2.8 

3 
3.2 
3.4 

e3.6 
';;3.8 
1:t 4 

~ 4.2 
4.4 
4.6 
4.8 

5 
5.2 
5.4 
5.6 
5.8 

- • 

. 

1 

' 

CRRplot 

-"'"-' , ll 

\ I 
\ 
\ 
\ 

I 

I 

I "'"'iii 

-
~ 

6 
6.2 
6.4 
6.6 
6.8 

7 
7.2 
7.4 
7.6 

0 0.2 0.4 0.6 
CRR&CSR 

Input parameters and analysis data 
Analysis method: B&1 (2014) 
Fines correction method: B&1 (2014) 
Points to test: Based on le value 
Earthquake magnitude Mw: 7 .SO 
Peak ground acceleration: 0.35 
Depth to water table (insitu): 1.50 m 

0 
0.2 
0.4 
0.6 
0.8 

1 
1.2 
1.4 
1.6 
1.8 

2 
2.2 
2.4 
2.6 
2.8 

3 
3.2 
3.4 

e3.6 
';; 3.8 .., 
a. 4 
~ 4.2 

4.4 
4.6 
4.8 

5 
5.2 
5.4 
5.6 
5.8 

6 
6.2 
6.4 
6.6 
6.8 

7 
7.2 
7.4 
7.6 

0 

FS Plot 

0.5 1 1.5 2 
Factor of safety 

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

l.OO m 
3 
2.60 
BasedooSBT 
No 
N/A 

Liquefaction potential 
0 

0.2 
0.4 
0.6 
0.8 

1 
1.2 
1.4 
1.6 
1.8 

2 
2.2 
2.4 
2.6 
2.8 

3 
3.2 
3.4 

e3.6 
';; 3.8 
1:t 4 
~ 4.2 

4.4 
4.6 
4.8 

5 
5.2 
5.4 

5.6 
5.8 

6 
6.2 
6.4 
6.6 
6.8 

7 
7.2 
7.4 
7.6 

0 5 10 
LPI 

Fill weight: 
Transition detect. applied: 
K., applied: 
day like behaVior applied: 
Limit depth applied: 
Limit depth: 

I-

1: 
Ill 
1• 
I-
I-

1• 
1: 
I-
I-
I-
I-
I-
1-
I-

1• 
I-

1• 
1: 
1: 
I-
I-

15 

N/A 
Yes 
Yes 
Sands only 
Yes 
10.00 m 

20 

Cliq v.3.5.4.2 - CPT Liquefaction Assessment Software - Report created on: 22/ 01/ 2026, 1:04:50 pm 

Vertical settlements 
0 

0.2 
0.4 
0.6 
0.8 

r ,,,. 
I 

1 
1.2 
1.4 ,,,. 1.6 
1.8 / 

I/ ,, 
2 

2.2 
2.4 
2.6 
2.8 

3 
3.2 
3.4 .. 

I 
r 

e3.6 
';; 3.8 .., 
a. 4 
~ 4.2 

4.4 
4.6 
4.8 

5 

J 

/ 
.... 

5.2 
5.4 
5.6 
5.8 

6 
6.2 
6.4 
6.6 
6.8 

7 
7.2 

I ~ti i:~ ~~~ I 
7.4 
7.6 

I 

0 1 2 3 
Settlerrent ( cm) 

F .S. color scheme 
■ Almost certain it will liquefy 

D Very likely to liquefy 

Lateral displacements 
0-------.---------, 

0.2--------------1 
0.4--------------1 
0.6-+--------1-----1 
o.8-+--------1-----1 

1+--------1-----1 
1.2+--------1-----1 
1.4-<--------------1 
1.6-<--------------1 
1.8--------------1 
2--------------1 

2.2-+--------1-----1 
2.4-+--------1-----1 
2.6+--------1-----1 
2.8+--------1-----1 

3-<--------------1 
3.2--------------1 
3.4--------------1 

e 3.6--------------1 
-;; 3.8-+--------1-----1 
1:t 4+--------1-----1 
~ 4.2+-----+------1 

4.4--------------1 
4.6--------------1 
4.8--------------1 
s--------------• 

s.2-+--------1-----1 
S.4-+--------1-----1 
S.6+--------1-----1 
S.8+--------1-----1 
6--------------1 

6.2--------------1 
6.4--------------1 
6.6--------------1 
6.8-+--------1-----1 

7-+--------1-----1 
7.2+--------1-----1 
7.4+--------1-----1 
7.6--------------1 

0 
Displacerrent ( cm) 

LPI color scheme 
■ Very high risk 

0 High risk 
D Liquefaction and no liq. are equally likely 

D Unlike to liquefy 
D Low risk 

■ Almost certain it will not liquefy 

15 
Project file: M:\Chch JOBS ACTIVE\2025\1<250791 - 6 Wroots Road, Kennedys Bush, Christchurch_Franco Farms Rolleston Ltd\CPT Analysis\2025 assessment\2026 - ULS.clq 



GEO 
GeoLogismiki 
Geotechnical Engineers 
Merarhias 56 

http://www.geologismiki.gr 

LIQUEFACTION ANALYSIS REPORT 
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Project title: K250791 

CPT file: CPT-07 

Geologismiki 
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LIQUEFACTION ANALYSIS REPORT 

Location : 6 Wroots Rd & 101 Sabys Rd 

Input parameters and analysis data 

Analysis method: B&I (2014) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behaVior 
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only 
Points to test: Based on le value Average results inteival: 

le cut-off value: 
3 Fill weight: N/A Limit depth applied: No 

Earthquake magnitude Mw: 7 .so 
Peal< ground acceleration: 0.35 
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I nput parameters and analysis data 
Analysis method: B&1 (2014) 
Rnes correction method: B&1 (2014) 

Depth to GWT ( erthq. ): l.OO m RII weight: N/A 
SBT legend Average results interval : 3 Transition detect. applied: Yes 

Points to test: Based on le value 
Earthquake magnitude Mw: 7 .SO 
Peak ground acceleration: 0.35 
Depth to water table (insitu): 1.50 m 

le cut-off value: 2.60 K., applied: Yes ■ 1. Sensitive fine grained 
Unit weight calculation: BasedooSBT day like behaVior applied: Sands only 

■ 2. Organic material 
Use fill: No Limit depth applied: No 
Fill height: N/A Limit depth: N/A ■ 3. Clay to silty clay 

■ 4. Clayey silt to silty D 7. Gravely sand to sand 

D s. Silty sand to sandy silt D 8. Very stiff sand to 

D 6. Clean sand to silty sand D 9. Very stiff fine grained 
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Points to test: Based on le value 
Earthquake magnitude Mw: 7 .SO 
Peak ground acceleration: 0.35 

Average results interval: 
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Limit depth applied: 
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LIQUEFACTION ANALYSIS REPORT 

Location : 6 Wroots Rd & 101 Sabys Rd 

Input parameters and analysis data 

Analysis method: B&I (2014) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behaVior 
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only 
Points to test: Based on le value Average results inteival: 

le cut-off value: 
3 Fill weight: N/A Limit depth applied: No 

Earthquake magnitude Mw: 7 .so 
Peal< ground acceleration: 0.35 
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading 
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground 
geometry 
Zone B: Liquefaction and post-earthquake streng1h loss unlikely, check cyclic softening 
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity, 
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Analysis method: B&1 (2014) 
Fines correction method: B&1 (2014) 

Depth to GWT ( erthq. ): 1.oo m Fill weight: N/A 
SBT legend Average results interval: 3 Transition detect. applied: Yes 

Points to test: Based on le value 
Earthquake magnitude Mw: 7 .SO 
Peak ground acceleration: 0.35 
Depth to water table (insitu): 1.50 m 

le cut-off value: 2.60 K., applied: Yes ■ 1. Sensitive fine grained 
Unit weight calculation: BasedooSBT day like behaVior applied: Sands only 

■ 2. Organic material 
Use fill: No Limit depth applied: No 
Fill height: N/A Limit depth: N/A ■ 3. Clay to silty clay 

Cliq v.3.5.4.2 - CPT Liquefaction Assessment Software - Report created on: 22/ 01/ 2026, 1:04:51 pm 
Project file: M:\Chch JOBS ACTIVE\2025\1<250791 - 6 Wroots Road, Kennedys Bush, Christchurch_Franco Farms Rolleston Ltd\CPT Analysis\2025 assessment\2026 - Ut5.clq 

g 
~ ..., 
a. 
~ 

4 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

4 

4.5 

s 

5.5 

6 

6.5 

7 

7.5 

8 

8.5 

9 

9.5 

10 

10.S 

11 

11.S 

12 

12.S 

13 

CPT name: CPT-08 

Soil Behaviour Type 

0 1 2 3 4 S 6 7 8 9 1011 1213 1415161718 
SBT (Robertson et al. 1986) 

■ 4. Clayey silt to silty D 7. Gravely sand to sand 

D s. Silty sand to sandy silt D 8. Very stiff sand to 

D 6. Clean sand to silty sand D 9. Very stiff fine grained 

23 



This software is licensed to: KGA Geotechnical Group Limited 

Liquefaction analy s i s overall plot s 

CRRplot 
0 

0.5 

1 

1.5 
-, '\'.ng ea,u,~. 

2 

2.5 

3 

3.5 

4 

'\ 

\ 
\ , 

---~ 

4.5 

5 

5.5 

g 6 g 
~ 6.5 ~ ..., 
Q. 

8 7 

..., 
Q. 

8 
7.5 

8 

8.5 

9 

9.5 

10 
J 
f 

10.5 

11 

11.5 

12 

12.5 

13 
.. ~ 
I I I 

' ' 0 0.2 0.4 0.6 
CRR&CSR 

I nput parameters and analysis data 
Analysis method: B&1 (2014) 
Fines correction method: B&1 (2014) 
Points to test: Based on le value 
Earthquake magnitude Mw: 7 .SO 
Peak ground acceleration: 0.35 
Depth to water table (insitu): 1.50 m 
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LIQUEFACTION ANALYSIS REPORT 

Project title: K250791 

CPT file : CPT-09 

Input parameters and analysis data 

Analysis method: B&I (2014) G.W.T. (in-situ): 
Fines correction method: B&I (2014) G.W.T. (earthq.): 
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le cut-off value: Earthquake magnitude Mw: 7 .SO 
Peal< ground acceleration: 0.35 
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LIQUEFACTION ANALYSIS REPORT 

Project title : K250791 

CPT file : CPT-10 

Location : 6 Wroots Rd & 101 Sabys Rd 
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LIQUEFACTION ANALYSIS REPORT 

Project title: K250791 

CPTfile : CPT-11 

Location : 6 Wroots Rd & 101 Sabys Rd 
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Input parameters and analysis data 
Analysis method: B&1 (2014) 
Fines correction method: B&1 (2014) 

Depth to GWT ( erthq. ): 1.oo m Fill weight: N/A 
SBT legend Average results interval: 3 Transition detect. applied: Yes 

Points to test: Based on le value 
Earthquake magnitude Mw: 6.00 
Peak ground acceleration: 0.19 
Depth to water table (insitu): 1.50 m 

le cut-off value: 2.60 K., applied: Yes ■ 1. Sensitive fine grained 
Unit weight calculation: BasedooSBT day like behaVior applied: Sands only 

■ 2. Organic material 
Use fill: No Limit depth applied: Yes 
Fill height: N/A Limit depth: 10.00 m ■ 3. Clay to silty clay 
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Project title : Geotechnical Investigation 

CPT file : CPT-04 Sl52 
Loc.ation : 101 Sabys Road, Halswell, Christd mrch 
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Input parameters and analysis data 
Analysis method: B&I (2014) 
Fines correction method: B&I (2014) 
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Earthquake magnitude Mw: 6.00 
Peak ground acceleration: 0.19 
Depth to water table (insitu): 1.50 m 
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Project title : Geotechnical Investigation 

CPT file: CPT-07 Sl52 

Input parameters and analysis data 

Analysis method: B&I (2014) G.W.T. (in-situ): 
Fines correction method: B&I (2014) G.W.T. (earthq.): 
Points to test: Based on le value 
Earthquake magnitude Mw: 6.00 

Average results inteival: 
le cut-off value: 

Peal< ground acceleration: 0.19 
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading 
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground 
geometry 
Zone B: Liquefaction and post-earthquake streng1h loss unlikely, check cyclic softening 
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity, 
brittleness/sensmvity, strain to peak undrained streng1h and ground geometry 
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Input parameters and analysis data 
Analysis method: B&I (2014) 
Fines correction method: B&I (2014) 

Depth to GWT ( erthq. ): l.OO m Fill weight: N/A 
SBT legend Average results interval: 3 Transition detect. applied: Yes 

Points to test: Based on l e value 
Earthquake magnitude Mw: 6.00 
Peak ground acceleration: 0.19 
Depth to water table (insitu): 1.50 m 

le cut-off value: 2.60 K., applied: Yes ■ 1. Sensitive fine grained 
Unit weight calculation: BasedooSBT aay like behaVior applied: Sands only 

■ 2. Organic material 
Use fill: No Limit depth applied: Yes 
Fill height: N/A Limit depth: 10.00 m ■ 3. Clay to silty clay 
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Analysis method: B&1 (2014) 
Fines correction method: B&1 (2014) 
Points to test: Based on le value 
Earthquake magnitude Mw: 6.00 
Peak ground acceleration: 0.19 
Depth to water table (insitu): 1.50 m 
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Project title : Geot echnical Investigation 

CPT file : CPT-08 Sl52 

Loc.ation : 101 Sabys Road, Halswell, Christd mrch 

Input parameters and analysis data 

Analysis method: B&I (2014) 
Fines correction method: B&I (2014) 
Points to test: Based on le value 
Earthquake magnitude Mw: 6.00 
Peal< ground acceleration: 0.19 
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Limit depth applied: Yes 
Limit depth: 10.00 m 
MSF method: Method based 
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Project title : Geotechnical Investigation 

CPTfile : CPT-14 Sl52 
Loc.ation : 101 Sabys Road, Halswell, Christd m rch 
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Project title : Geot echnical Investigation 

CPTfile : CPT-15 Sl52 
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading 
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geometry 
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Analysis method: B&I (2014) 
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Project title : Geotechnical Investigation 

CPTfile : CPT-18 Sl52 
Loc.ation : 101 Sabys Road, Halswell, Christd mrch 

Input parameters and analysis data 

Analysis method: B&I (2014) G.W.T. (in-situ): 
Fines correction method: B&I (2014) G.W.T. (earthq.): 
Points to test: Based on le value Average results inteival: 

le cut-off value: Earthquake magnitude Mw: 6.00 
Peal< ground acceleration: 0.19 
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Input parameters and analysis data 
Analysis method: B&I (2014) 
Fines correction method: B&I (2014) 

Depth to GWT ( erthq. ): l.OO m Fill weight: N/A 
SBT legend Average results interval: 3 Transition detect. applied: Yes 

Points to test: Based on le value 
Earthquake magnitude Mw: 6.00 
Peak ground acceleration: 0.19 
Depth to water table (insitu): 1.50 m 

le cut-off value: 2.60 K., applied: Yes ■ 1. Sensitive fine grained 
Unit weight calculation: BasedooSBT aay like behaVior applied: Sands only 

■ 2. Organic material 
Use fill: No Limit depth applied: Yes 
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading 
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Project title : Geotechnical Investigation 

CPTfile : CPT-05 ULS 
Loc.ation : 101 Sabys Road, Halswell, Christd mrch 
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I nput parameters and analysis data 
Analysis method: B&I (2014) 
Fines correction method: B&I (2014) 
Points to test: Based on le value 
Earthquake magnitude Mw: 7 .50 
Peak ground acceleration: 0.35 
Depth to water table (insitu): 1.50 m 

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

l.OO m 
3 
2.60 
BasedooSBT 
No 
N/A 

u (kPa) 
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Transition detect. applied: 
K., applied: 
day like behaVior applied: 
Limit depth applied: 
Limit depth: 
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I nput parameters and analysis data 
Analysis method: B&1 (2014) 
Fines correction method: B&1 (2014) 
Points to test: Based on le value 
Earthquake magnitude Mw: 7 .50 
Peak ground acceleration: 0.35 
Depth to water table (insitu): 1.50 m 
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Project title : Geotechnical Investigation 

CPTfile : CPT-10 ULS 

Input parameters and analysis data 

Analysis method: B&I (2014) G.W.T. (in-situ): 
Fines correction method: B&I (2014) G.W.T. (earthq.): 
Points to test: Based on le value 
Earthquake magnitude Mw: 7 .so 

Average results inteival: 
le cut-off value: 

Peal< ground acceleration: 0.35 
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Limit depth applied: Yes 
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading 
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Zone C: Cyclic l iquefaction and strength loss possible depending on soil plasticity, 
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Input parameters and analysis data 
Analysis method: B&1 (2014) 
Rnes correction method: B&1 (2014) 
Points to test: Based on le value 
Earthquake magnitude Mw: 7 .50 
Peak ground acceleration: 0.35 
Depth to water table (insitu): 1.50 m 

Depth to GWT ( erthq. ): 
Average results interval: 
le cut-off value: 
Unit weight calculation: 
Use fill: 
Fill height: 
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2.60 
BasedooSBT 
No 
N/A 

u (kPa) 

RH weight: 
Transition detect. applied: 
K., applied: 
aay like behaVior applied: 
Limit depth applied: 
Limit depth: 
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SBTlegend 

■ 1. Sensitive fine grained ■ 4. Clayey silt to silty D 7. Gravely sand to sand 

■ 2. Organic material D 5. Silty sand to sandy silt D 8. Very stiff sand to 

■ 3. Clay to silty clay D 6. Clean sand to silty sand D 9. Very stiff fine grained 
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I nput parameters and analysis data 
Analysis method: B&1 (2014) 
Rnes correction method: B&1 (2014) 
Points to test: Based on l e value 
Earthquake magnitude Mw: 7 .50 
Peak ground acceleration: 0.35 
Depth to water table (insitu): 1.50 m 

0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

4 

4.5 

5 

5.5 

6 

6.5 

g 7 

.c 7.5 
~ 
8 8 

8.5 

9 

9.5 

10 

10.5 

11 

11.5 

12 

12.5 

13 

13.5 

14 

14.5 

15 

FS Plot 

0 0.5 1 1.5 2 
Factor of safety 

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

l.OO m 
3 
2.60 
BasedooSBT 
No 
N/A 

Liquefaction potential 
o~---==== == 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

4 

4.5 

5 

5.5 

6 

6.5 

g 7 

.c 7.5 
~ 
8 8 

8.5 

9 

9.5 

10 

10.5 

11 

11.5 

12 

12.5 I 13 

13.5 

14 

14.5 

15 1--r---.-----.-..--r-~ ==i~ 
0 

RH weight: 

5 10 
LP! 

Transition detect. applied: 
K., applied: 
day like behaVior applied: 
Limit depth applied: 
Limit depth: 

15 

N/A 
Yes 
Yes 
Sands only 
Yes 
10.00 m 

20 

Cliq v.3.5.4.2 - CPT Liquefaction Assessment Software - Report created on: 22/ 01/ 2026, 1:11:06 pm 

g 
.c ..., 
a. 
8 

Vertical settlements 
0 

0.5 

1.5 

2 

2.5 

,,,. ..... 
I 
I 

3 

3.5 

4 

4.5 ./ 

5 

5.5 

6 

6.5 

7 

7.5 

8 

8.5 

~ 

f 
J 

V 
f 

/ 
9 

9.5 

10 
i,.,, 

10.5 

11 

11.5 

12 

12.5 

13 

13.5 

14 

14.5 

15 
I Dry: 0.00 }:on:~ 
Wet : o.oo on 

I ' 0 2 4 6 
Settlerrent ( cm) 

F .S. color scheme 
■ Almost certain it will liquefy 

D Very likely to liquefy 

...... 

.s 

.c 
~ 
8 

D Liquefaction and no liq. are equally likely 

D Unlike to liquefy 

■ Almost certain it will not liquefy 

Project file: M:\Chch JOBS ACTIVE\2025\1<250791 - 6 Wroots Road, Kennedys Bush, Christchurch_Franco Farms Rolleston Ltd\CPT Analysis\2021 assessment\UL5 - Onsite CPTs -2021.clq 

CPT name: CPT-10 ULS 

Lateral displacements 
0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

4 

4.5 

5 

5.5 

6 

6.5 

7 

7.5 

8 

8.5 

9 

9.5 

10 

10.5 

11 

11.5 

12 

12.5 

13 

13.5 

14 

14.5 

15 

0 
Displacerrent ( cm) 

LPI color scheme 
■ Very high risk 

□ Highrisk 

D Low risk 

30 



Auckland I Chntteho·<:1'1 rm 
09 ◄Ta a.ss 103 3, 3 5302 A 

w #W kpconi ~ -

KGA Geotechnic.al Group 
Unit 3, 201 Opawa Road, Hillsborough, Christchurch 
P O Box 7630, Sydenham, Christchurch 8240 
www.kga.co.nz 

C,EOTECHNICAL 

LIQUEFACTION ANALYSIS REPORT 

Project title : Geotechnical Investigation 

CPTfile : CPT-11 ULS 

Input parameters and analysis data 

Analysis method: B&I (2014) G.W.T. (in-situ): 
Fines correction method: B&I (2014) G.W.T. (earthq.): 
Points to test: Based on le value 
Earthquake magnitude Mw: 7 .so 

Average results inteival: 
le cut-off value: 

Peal< ground acceleration: 0.35 Unit weight calculation: 
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Project title : Geotechnical Investigation 

CPTfile: CPT-17 ULS 
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Fines correction method: B&I (2014) G.W.T. (earthq.): 
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Earthquake magnitude Mw: 7 .so 
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading 
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Input parameters and analysis data 
Analysis method: B&I (2014) 
Fines correction method: B&I (2014) 

Depth to GWT ( erthq. ): l.OO m Fill weight: N/A 
SBT legend Average results interval: 3 Transition detect. applied: Yes 

Points to test: Based on le value 
Earthquake magnitude Mw: 7 .50 
Peak ground acceleration: 0.35 
Depth to water table (insitu): 1.50 m 

le cut-off value: 2.60 K., applied: Yes ■ 1. Sensitive fine grained 
Unit weight calculation: BasedooSBT day like behaVior applied: Sands only 

■ 2. Organic material 
Use fill: No Limit depth applied: Yes 
Fill height: N/A Limit depth: 10.00 m ■ 3. Clay to silty clay 

■ 4. Clayey silt to silty D 7. Gravely sand to sand 

D 5. Silty sand to sandy silt D 8. Very stiff sand to 

D 6. Clean sand to silty saoo D 9. Very stiff fine grained 
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Analysis method: B&I (2014) 
Fines correction method: B&I (2014) 
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SBT legend Average results interval: 3 Transition detect. applied: Yes 

Points to test: Based on le value 
Earthquake magnitude Mw: 7 .50 
Peak ground acceleration: 0.35 
Depth to water table (insitu): 1.50 m 

le cut-off value: 2.60 K., applied: Yes ■ 1. Sensitive fine grained 
Unit weight calculation: BasedooSBT aay like behaVior applied: Sands only 

■ 2. Organic material 
Use fill: No Limit depth applied: Yes 
Fill height: N/A Limit depth: 10.00 m ■ 3. Clay to silty clay 
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