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1. Introduction 
 

Davie Lovell-Smith has been engaged by Urban Estates to undertake a geotechnical investigation of 

Lot 1 DP 528962 off Fairbairn Road. Urban Estates plan to develop Lot 1 into 22 residential lots. This 

investigation is required to assess the suitability of the ground conditions across the site for 

development and to fulfil the recent council requirements on the assessment of liquefaction risk in 

Canterbury. 

A recent site investigation was conducted involving 8 scala penetrometer tests (SPT) and excavation 

of 8 trial pits across the site by excavator. A borelog was recorded at each test pit to a depth of 2m. 

See Appendix A for SPT and trial pit locations and Appendix B for the SPT results and bore logs. 

Canterbury Regional Council (ECan) borelog data has also been used to estimate the groundwater 

level at the site. This has been downloaded from the Online ECan GIS site. A location map showing 

the borehole locations and borelogs is attached in Appendix C. 

2. Geographical Investigation 

2.1. Site Location 
The site is located at Fairbairn Road, Rolleston. The total area of the site is approximately 1.8ha and 

is currently zoned as Living Z.  

2.2. Site Description 
Lot 1 DP 528962 is bounded by existing houses to the North, a recently completed subdivision to the 

west and current development to the East and privates to the South. 

The site is generally flat with a slight slope from North to South. Remnants of an old flow path cross 

through the Western portion of the site.  The outer boundaries of the proposed site have a 

combination of farm style fencing and residential fencing, with an internal fence beside the old flow 

path. The site also contains some small trees and stumps near the outer East boundary.  

The site comprises the following lots: Lot 1 D.P. 528962. 

3. Geotechnical Assessment 
Geotechnical data has been obtained from the following sources: Environment of Canterbury (ECan) 

Borelogs and Davie Lovell-Smith site investigation. 

3.1. Desktop Study 
ECan borelog data has been obtained from the online ECan GIS system and is attached in full detail 

in Appendix C of this report. The borelog data identified from the nearby sites identified is listed 

below: 
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 Borelog M36/5053 (Ellington Mews) 90m West of site – Small to medium gravel to a depth 

of 6.0m, small to medium gravel siltbound to a depth of 7.4m, small to medium gravel to a 

depth of 8.6m, small to medium gravel cemented sandy silt to a depth 12.4m, small to 

medium gravel sandy to a depth 14.0m, small to medium gravel with wet yellow silt to a 

depth of 23.6m, small to medium gravel to depth 25.5m, sandy silt to depth 28m, orange silt 

to depth of 29m and small to medium gravel rounded to a depth of 36m. Initial water level 

was 6m below MP, calculated water level 10m B.G.L. 

 Borelog M36/4866 (East Maddisons Road) 90m West of site – Small medium silt bound 

gravels to a depth of 4.59m, Small medium gravel with sandy silt to a depth of 26.1m, yellow 

silt to 28.4m and small medium gravel to depth of 36m B.G.L. Initial water level was 8.5m 

below MP, calculated water level 10.0m. 

 Borelog M36/7195 (East Maddisons Road) 70m South of site – Topsoil to a depth of 0.1m, 

free dry gravels to a depth of 4.0m, claybound gravels to a depth of 9.0m, claybound sandy 

gravels to a depth of 17.0m, sandy gravels to a depth of 28.0m, clay to a depth of 29.0m and 

sandy gravels to 42.0m (42B.G.L). Initial water level was 11.2m below MP, calculated water 

level 9.8m. 

The borelog data provides a consistent picture across the area, the site contains varying amounts of 

topsoil followed by gravel layers with some sand and silt content to 25m, a layer of sandy silt to 29m, 

and then sandy gravel layers extend to a shallowest depth of 36m. The average depth to the 

groundwater table identified from the available ECan data was found to be 10.0m (B.G.L). 

3.2. DLS Site Investigation 
The trial pits excavated show a Topsoil layer varying from 150mm to 300mm depth, then small 

amounts of silts in some locations. This is underlain by layers of gravels. Test pits were terminated at 

2000mm.  

These soil horizons were relatively consistent across the entire site; see Appendix A for trial pit 

locations and Appendix B for full trial pit detail.  

Due to the shallow nature of the trial pits excavated, the groundwater level was not found during 

this site investigation. However correlation between the trial pits and ECan borelog data show a 

gravel horizon from 2000mm to depths exceeding 20m. This is complementary to the ECan data 

which shows thin topsoil followed by gravel horizons and a silt layer from 25m. 

Scala penetrometer tests had refusal encountered between 300mm and 400mm due to the 

presence of gravels. The scala penetrometer tests were consistent across the site; see Appendix A 

for SPT locations and Appendix B for the SPT results. 
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3.3. Earthquake Risk 
A review of the GNS Active Faults Database indicates that the Greendale fault is approximately 

5.5km north of the proposed development. Please refer to the attached University of Canterbury 

trace of the Greendale Fault in Appendix E which depicts the known location of this fault and its 

proximity to the site. 

With reference to the GNS publication “Planning for Development of Land on or Close to Active 

Faults” a fault avoidance zone of 20 metres either side of the known fault trace or likely fault rupture 

zone. This is to limit the risk of intense deformation or secondary ruptures in the near vicinity of 

structures. To our knowledge there is no fault trace on the site but this will be monitored during the 

earthworks program. 

3.4. Liquefaction Risk 
For a soil to have liquefaction potential it needs to meet specific moisture and grading criteria. 

Essentially the soil needs to be a saturated sand or silt. The soil found on this site does not display 

any of these liquefactious properties. The groundwater is deep. Existing borelogs show this at 10.0m 

below ground level. From the test pits excavated by DLS the soil profile is generic, showing a sandy 

gravel matrix which is also confirmed in the existing ECan borelogs.  

Therefore we conclude that due to the depth to groundwater and the insitu gravel conditions, this 

site has a low liquefaction potential. 

3.5. Definition of Good Ground 
Foundation soils, according to the New Zealand Standard NZS3604:2011 require that the following 

criteria must be met: 

 No buried services under the footings. 

 No evidence of land instability. 

 No uncontrolled land filling. 

 No buried topsoil, soft peat, very soft clay, soft clay or expansive clay. 

 
In addition to this, the soils must meet at least one of the following: 

a) Meet a soil bearing capacity of 300kPa as detailed in the testing requirements in 
NZS3604. 

b) Inspection of existing structures, council records, local history and geological data 
shows no evidence of erosion or land instability. 

c) Geotechnical completion report in accordance with NZS4404 identifies good ground. 
 

Under normal circumstances, the option a) would be applied. However, this testing regime does 

have some prerequisite requirements. For this testing to be applied, the location of the future 

buildings foundations need to be determined and the tests carried out in those locations. Also the 

number of tests to be performed is a function of the building size. Clearly, at the time of subdivision, 

the proposed buildings have not been designed and the testing criteria cannot be met. For these 
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APPENDIX A 
Davie Lovell-Smith SPT and Trial Hole Locations 
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APPENDIX B 
Davie Lovell-Smith SPT and Borelog Detail – April 2019 



Description of Soils Graphic Depth (m) SPT blows

Average 

SPT blows 

per 300mm CBR (%)

Topsoil 0.00 5 5

0.10 3 5.50 5.75 5 5

0.20 8 12.00 17.25 5 5

Finer gravels 0.30 25 16.50 61.81 5 5

0.40 5 5
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1.10 5

1.20 5

1.30 5

1.40 5

1.50 5

1.60 5

1.70 5

1.80 5

1.90 5

2.00 5

2.10 5

2.20 5

2.30 5

2.40 5

2.50 5

2.60 5

2.70 5

2.80 5

2.90 5

3.00 5

Scala Penetrometer Log Job No: 19830

Project: Subdivision Investigation Testing SPT No: 1

Date: 29/03/2019

Location: Fairbairn Road, Rolleston 

Logged By: Ben Fox

0.00

0.50

1.00

1.50

2.00

2.50

3.00

0.00 10.00 20.00

Blows Per 100mm 
5 Blows/100mm = 

300kPa 

Average SPT
blows per
300mm

3604
requirements



Description of Soils Graphic Depth (m) SPT blows

Average 

SPT blows 

per 

300mm CBR (%)

Topsoil 0.00 5 5

0.10 3 4.50 5.75 5 5

0.20 6 9.67 12.50 5 5

Silt 0.30 20 19.33 48.14 5 5

Refusal 350mm, Gravels finer 0.40 32 26.00 81.50 5 5

0.50 5 5
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Description of Soils Graphic Depth (m) SPT blows

Average 

SPT blows 

per 

300mm CBR (%)

Topsoil - scrub cleared 0.00 5 5

0.10 2 5.00 3.65 5 5

Refusal 150mm, 0.20 8 5.00 17.25 5 5

Fine gravels 0.30 8.00 5 5

0.40 5 5

0.50 5 5

0.60 5 3

0.70 3

Coarser gravels 0.80 3
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Description of Soils Graphic Depth (m) SPT blows

Average 

SPT blows 

per 

300mm CBR (%)

Topsoil, scraped grass 0.00 5 5

0.10 2 3.00 3.65 5 5

0.20 4 6.67 7.94 5 5

Refusal. 0.30 14 9.00 32.29 5 5

Gravels 0.40 5 5

0.50 5 5

0.60 5 3
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Description of Soils Graphic Depth (m) SPT blows

Average 

SPT blows 

per 

300mm CBR (%)

Topsoil 0.00 5 5

0.10 3 4.00 5.75 5 5

0.20 5 4.00 10.19 5 5

Sandy silt 0.30 4 8.33 7.94 5 5

Finer gravels 0.40 16 15.33 37.50 5 5

Refusal 0.50 26 21.00 64.59 5 5

0.60 5 3

Coarser gravels 0.70 3
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Description of Soils Graphic Depth (m) SPT blows

Average 

SPT blows 

per 

300mm CBR (%)

Topsoil 0.00 5 5

0.10 5 5.50 10.19 5 5

0.20 6 7.00 12.50 5 5

Gravels 0.30 10 12.00 22.15 5 5

Refusal 0.40 20 15.00 48.14 5 5

0.50 5 5

0.60 5 3
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Project: Subdivision Investigation Testing SPT No: 6

Date: 29/03/2019

Location: Fairbairn Road, Rolleston 

Logged By: Ben Fox
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Description of Soils Graphic Depth (m) SPT blows

Average 

SPT blows 

per 

300mm CBR (%)

Topsoil 0.00 5 5

0.10 3 7.00 5.75 5 5

Fine gravels 0.20 11 9.33 24.65 5 5

Refusal 250mm 0.30 14 12.50 32.29 5 5

0.40 5 5

Coarse gravels 0.50 5 5

0.60 5 3

0.70 3

Fine Gravels, pebble sized 0.80 3

0.90 3

1.00 3

1.10 3

Coarse Gravels 1.20 3

1.30 3

1.40 3

1.50 3

1.60 3
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1.90 3

2.00 3

2.10 3

2.20 3

2.30 3

2.40 3

2.50 3

2.60 3

2.70 3

2.80 3

2.90 3

3.00 3

Scala Penetrometer Log Job No: 19830

Project: Subdivision Investigation Testing SPT No: 7

Date: 29/03/2019

Location: Fairbairn Road, Rolleston 

Logged By: Ben Fox
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Description of Soils Graphic Depth (m) SPT blows

Average 

SPT blows 

per 

300mm CBR (%)

Topsoil, scrub scraped 0.00 5 5

0.10 1 5.00 1.68 5 5

0.20 9 12.00 19.68 5 5

Refusal. Finer gravels 0.30 26 17.50 64.59 5 5

0.40 5 5

Coarse gravels 0.50 5 5

0.60 5 3

0.70 3

0.80 3

0.90 3

1.00 3

1.10 3

1.20 3

1.30 3

1.40 3

1.50 3

1.60 3

1.70 3
1.80 3

1.90 3

2.00 3
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Location: Fairbairn Road, Rolleston 

Logged By: Ben Fox
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APPENDIX C 
Canterbury Regional Council (ECan): Well Borehole information  
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APPENDIX D 

GNS Science: Greendale Fault and its proximity to Fairbairn Road Subdivision 
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APPENDIX E 
Environment Canterbury Regional Council: Liquefaction Assessment Requirements 
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