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1. Executive Summary 
CDL New Zealand Limited is developing Stages 8 and 12 of the Stonebrook Subdivision, located 
between Main South Road and Burnham School Road in Rolleston, south west Christchurch. As part 
of this work, a geotechnical completion report is required to certify that the site works have been 
carried out to the required standard. This report describes earthworks involved with Stages 8 and 12 
of the Stonebrook Subdivision comprising the following lots.  

• Stage 8 comprises Lots 164 to 177;  
• Stage 12 comprises Lots 143, 144 and 229 to 240. 

Geotechnical testing carried out as part of the subdivision consent stage indicated that the Stonebrook 
Subdivision is classified as Technical Category 1 (TC1) with a deep groundwater table and competent 
gravels at shallow depths. 

Earthworks to form the subdivision including cutting and filling have occurred on the site. The quality 
assurance (QA) testing of the earthfill indicates that 95% of Maximum Dry Density or greater 
compaction levels were consistently achieved. Thus we believe that earthfill placed within the Stages 
8 and 12 has achieved the required compaction levels as per intent and definition of NZS4431:1989. 

From the monitoring and testing undertaken as part of the development of the Stages 8 and 12 areas 
the following is concluded: 

• Bulk earthworks meet our earthworks specifications, including NZS4431:1989. 
• In line with our subdivision consent assessment the site is likely to perform to the level of TC1 

equivalent.   
• As the land is likely to perform to a level of TC1, and the lots are underlain by earthfill that has 

achieved the required compaction, we consider NZS 3604:2011 type foundations will be 
suitable for light weight timber frame buildings.   

• The usual investigations and site observations will be required for the building consent and 
construction phases. 

This report shall be read as a whole. Our limitations are presented in Section 7. 
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2. Introduction 

2.1 Geotechnical Completion 
CDL Land New Zealand Limited is developing Stages 8 and 12 of the Stonebrook Subdivision, located 
on Stonebrook Drive, Rolleston (See Figure 1 in Appendix A). The site works on Stages 8 and 12 
have included bulk earthworks. As part of the this work, a geotechnical completion report is required to 
certify the site works have been carried out to the required standard and to provide recommendations 
for building development. 

This report has been prepared for CDL Land New Zealand Limited and Selwyn District Council. It 
describes earthworks within Stages 8 and 12 of the Stonebrook Subdivision (See Figure 2 in Appendix 
A).  

The purpose of the geotechnical completion report is to present the following: 

� A summary of previous investigation information carried out as part of subdivision consent 
investigations and detailed design; 

� A summary the ground conditions; 
� Extent of earthworks on the lots and compliance testing of bulk earthworks; 
� A summary of the findings and recommendations for residential building development. 

This report has been prepared based upon known geotechnical data and compaction testing 
undertaken during and after earthworks construction. All references to cut/fill depths are based on the 
early 2012 ground levels. 

This report shall be read as a whole. Our limitations are presented in Section 7. 

2.2 Site Description 
The Stonebrook subdivision is located south west of the Rolleston town centre and covers an area of 
approximately 42ha. The site has been divided into 23 stages between Main South Road to the north 
and Burnham School Road to the south. This report relates to Stages 8 and 12. The site is essentially 
flat and currently vegetated with grass.  
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3. Pre-Development Geotechnical Work 

3.1 Geotechnical Investigations 
The subdivision consent and detailed geotechnical design for the subdivision included a series of 
geotechnical investigations comprising a desktop study, test pits and boreholes. The details of these 
investigations are presented in the Aurecon report “Brookside Road Subdivision, Geotechnical Report” 
for Subdivision Consent, Revision 1 dated 1 November 2011.  

The type and number of investigations is presented in Table 1 below. 

Table 1: Subdivision Consent Investigations 

Type of 
Investigation 

Number of 
Investigation 

Locations 

Test Pits (TP) 64 

Borehole with 
SPT at 1.5m 
centres (BH) 

2 

3.2 Ground Conditions 
From the geotechnical investigations the ground conditions within Stages 8 and 12 are summarised in 
Table 1. 

Table 2: Typical ground conditions within the Stages 8 and 12 

Depth to Top 
of Unit (m) 

Depth to Base of 
Unit (m) Soil Unit 

0 0.15 to 0.35 TOPSOIL: dark brown, SILT. 

0.15 to 0.35 >60 
Alluvium: brownish grey GRAVEL and Sandy GRAVEL with 
occasional silt, clay and sand lenses. 

 

Groundwater levels ranged from 10.3m to 13.1m below ground level. During the site earthworks the 
ground conditions summarised in Table 1 were typically encountered and groundwater was not 
encountered within the area of interest. 

3.3 Liquefaction Potential 
No evidence of liquefaction such as sand boils or other surface manifestations were encountered 
following earthquakes in the Canterbury region since September 2010 based on observations on site 
during investigations and inspection of the Selwyn District Council Liquefaction Map (Selwyn District 
Council, 2011). This lack of evidence is consistent with a deep water table. 
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4. Subdivision Earthworks 

4.1 General 
Bulk earthworks for Stages 8 and 12 of Stonebrook Subdivision were carried out in accordance with 
the Selwyn District Council requirements outlined in the engineering approval letter dated 29 August 
2012 and NZS4431:1989 “Code of Practice for Earthfill for Residential Development”. The works 
comprised regrading of the site contours for the residential lots by predominantly engineered filling 
with minor areas of cutting.  

4.2 Areas of Cut and Fill 
Site earthworks within the Stages 8 and 12 include both cut and fill. Table 3 and 4 below shows the 
lots that have been filled or cut for each of the stages in this report. The engineered fill comprises 
onsite natural gravel and compacted with a double drum roller. A layer of topsoil has been spread over 
the engineered fill. 

The maximum depth of filling was 0.9m and maximum cut was 0.3m depth. The gravel fill was sourced 
from areas of cut close to each of the lots to minimise transportation. The extent of cutting and filling 
for each stage is shown on Figure 3 in Appendix A. 

Table 3: Areas of Cut and Fill Stage 8 

Earthwork Lot Number 

Fill 
164 to 169, 
172 to 175 and 
177  

Cut 
165 to 168, 
170 to 173, 
176 and 177 

Table 4: Areas of Cut and Fill Stage 12 

Earthwork Lot Number 

Fill 
143, 144 and 
229 to 240  

Cut 
143, 144, 237 
and 238 
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4.3 Compaction Quality Control Testing 
Independent testing of earthfill compaction was carried out by City Care Limited Laboratory (City Care) 
using a Nuclear Densometer (NDM). The acceptance criterion was based on the Selwyn District 
Council earthworks specification as follows: 

� Compaction of fill is to be in accordance with NZS 4431: 1989 “Code of Practice for 
Earthfill for Residential Development”. 

� Compaction standard is 95% Maximum Dry Density (MDD) for all areas in accordance 
with NZS4402:1986 “Methods of Testing Soils for Civil Engineering Purposes”. 

The location of the soil samples obtained for laboratory compaction testing (Test Site A) is shown on 
Figure 2. The results of the nuclear density tests were compared to the compaction tests to confirm 
the adequacy of the site compaction.  

The compaction test results and the compaction curve for Test Site A is presented in Appendix B.  

Stage 8 

City Care carried out ten nuclear density tests on lots that had been filled with a test frequency of two 
tests per lot on Lots 174 to 177 and one test per lot on Lots 172 and 173. The remaining lots with fill 
have not been tested due to limited depth and extent of filling. 

Stage 12 

City Care carried out twenty nine nuclear density tests on filled lots within Stage 12. The tests were 
carried out with a frequency of two tests per lot with exception to Lot 240 which was tested in three 
locations. Fill was placed in two lifts across Lots 229 to 231 and the fill compaction measured after 
each lift. The remaining lots with fill have not been tested due to limited depth and extent of filling. 

4.4 Compaction Results 
The results presented in Appendix C generally indicate that 95% MDD or greater compaction has 
been consistently achieved. We consider that all the earthfill placed within Stages 8 and 12 has 
achieved the required compaction.  

4.5 Certification 
A statement of suitability of earth fill for residential development indicating the standard of bulk 
earthworks generally meet our earthworks specification and the applicable codes, including 
NZS4431:1989 is included in Appendix D. 
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5. Building Development 

5.1 Technical Category 
Geotechnical investigations including 64 test pits and two boreholes have been carried out by Aurecon 
as part of the wider subdivision development and encountered no potentially liquefiable material. The 
ECan/GNS report “Review of liquefaction hazard information in eastern Canterbury and parts of 
Selwyn, Waimakariri and Hurunui Districts” dated December 2012, identifies the site to be non-
liquefiable. Therefore the lots within the Stages 8 and 12 are likely to perform to the level of TC1 
equivalent.  

5.2 Earthworks on Building Lots 
The extent of earthfill on Lots within Stages 8 and 12 is shown on Figure 3 in Appendix A.   

The fill areas have been constructed using materials and processes that have been measured by 
independent testing. The testing shows that the placement of filling is generally in accordance with the 
specification. 

5.3 Soil Suitability Criteria 
Section 3 of New Zealand Standard NZS 3604:2011 “Timber Framed Buildings not requiring specific 
Engineering Design” provides several criteria for defining foundation soil suitability for lightweight 
timber framed residential buildings. 

Clauses 3.1.3 and 3.3 provide criteria for determining strength and suitability of founding soils. 

Clauses 3.4.1 and 3.4.2 discuss depths to founding. For purposes of this report, we have interpreted 
these clauses as meaning that for sound bearing at depths of 200 to 600mm, standard shallow type 
foundations can be utilised. For depths greater than this, the use of 10MPa concrete or special 
foundations such as driven timber piles is to be used or alternatively excavations to “good” ground. 

5.4 Building Considerations 
As the land is likely to perform to a level of TC1 equivalent and some of the lots are underlain by 
earthfill that has achieved the required compaction, we consider NZS 3604:2011 type foundations are 
likely to be suitable.   

We note that at the time of writing this report the location and structural form of the future dwelling on 
the lots are unknown, but we infer that a NZS3604:2011 type lightweight timber framed houses will be 
constructed.  

5.5 Future Earthworks 
We do not anticipate that future earthworks will be required on the majority of the lots however should 
such work be required the following should be noted. 

� All earthworks should be carried out in accordance with the Health and Safety and 
Employment Act 1992 and the Ministry of Building, Innovation and Employment (MBIE) 
approved Code of Practice for Safety in Excavations and Shafts for Foundations, 1995.  

� Cuts that exceed 0.6m high around any of the house sites that support any loads must be 
retained by a suitable retaining wall designed by a Chartered Professional Engineer.  
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� We recommend that no more than 450mm of fill is placed on the allotment without 
detailed engineering design. Fill placement should only occur away from the timber 
retaining wall, unless specifically designed. 

 

Any development where excavations greater than 1.5m in depth are proposed, must be subject to 
specific investigation and design to confirm these works will have no adverse effect on land stability 
and/or structures on adjacent lots. 

5.6 Stormwater 
All stormwater collected by impermeable surfaces (dwelling and pavement) and grassed areas shall 
be collected by lined channel drains and sumps etc. and be piped away from the lots to discharge into 
the Council vested infrastructure. 

5.7 Construction Observations 
The suitability of foundation conditions must be verified at the time of construction (refer Requirements 
of NZS 3604:2011). Foundation inspections by a Building Inspector who is familiar with this report or a 
Chartered Professional Engineer is needed and must be carried out to ensure the adequacy of the 
foundation subgrade prior to the placement of granular hardfill or the construction of foundations. 
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7. Limitations 
We have prepared this report in accordance with the brief as provided. The contents of the report are 
for the sole use of the Client and no responsibility or liability will be accepted to any third party. Data or 
opinions contained within the report may not be used in other contexts or for any other purposes 
without our prior review and agreement. 

This report has been prepared as part of the development of the Stonebrook Stages 8 and 12 
Subdivision. It has been prepared to report on the management of the earthworks during construction, 
including compaction standards of fills.  

This report does not remove the responsibility of the Owner / Builder / Building Certifier to satisfy 
themselves of foundation depth and suitability at the finally selected house location. 

Subsurface conditions relevant to construction works should be assessed by experienced contractors 
and designers who can make their own interpretation of the factual data provided. They should 
perform any additional tests as necessary for their own purposes. Subsurface conditions, such as 
groundwater levels, can change over time. This should be borne in mind, particularly if the report is 
used after a protracted delay or in wet weather. 

It is strongly recommended that any plans and specifications prepared by others and relating to the 
content of this report, or amendments to the original plans and specifications, are reviewed by 
Aurecon to verify that the intent of our recommendations is properly reflected in the design. During 
construction we request the opportunity to review our interpretations if the exposed site conditions are 
significantly different from those inferred in this report. 

This report is not to be reproduced either wholly or in part without our prior written permission.  
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Test results supplied by City Care for K B Construction and Quarries Ltd and reproduced by Aurecon 
for the Stonebrook Subdivision Stages 8 and 12 Geotechnical Completion Report. 

The material comprising onsite gravel was tested in accordance with NZS 4407:1991 Test 4.2.2 
(backscatter mode). 

Table 1 Stonebrook Subdivision Stage 8 Nuclear Densometer Test Results (10 January 2014) 

Lot 
Number 

Dry Density 

(kg/m3) 

Wet Density 

(kg/m3) 

Moisture 

(%) 

Compaction 

(%) 

Lift 1 

172 2020 2160 7.0 95.3 

173 2050 2190 7.0 96.7 

174 2050 2150 4.5 96.7 

174 2070 2150 3.5 97.6 

175 2090 2190 5.0 98.6 

175 2070 2170 4.5 97.6 

176 2090 2190 5.0 98.6 

176 2050 2150 5.0 96.7 

177 2070 2160 4.0 97.6 

177 2020 2110 4.0 95.3 

Table 2 Stonebrook Subdivision Stage 12 Nuclear Densometer Test Results (15 August 2013) 

Lot 
Number 

Dry Density 

(kg/m3) 

Wet Density 

(kg/m3) 

Moisture 

(%) 

Compaction 

(%) 

Lift 1 

144 2020 2120 5.0 95.3 

144 2030 2130 5.0 95.8 

229 2050 2120 4.0 96.7 

229 2120 2200 3.5 100.0 

230 2190 2260 3.0 103.3 

230 2130 2200 3.0 100.5 

231 2180 2240 3.0 102.8 

231 2200 2270 3.5 103.8 

232 2030 2130 5.0 95.8 

232 2160 2240 4.0 101.9 

233 2090 2180 4.5 98.6 

233 2020 2120 5.0 95.3 

234 2080 2190 5.0 98.1 

234 2050 2150 5.0 96.7 
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Lot 
Number 

Dry Density 

(kg/m3) 

Wet Density 

(kg/m3) 

Moisture 

(%) 

Compaction 

(%) 

235 2100 2190 4.54 99.1 

235 2040 2140 5.0 96.2 

238 2050 2160 5.0 96.7 

238 2030 2140 5.5 95.8 

239 2100 2210 5.0 99.1 

239 2020 2140 6.0 95.3 

240 2040 2150 5.0 96.2 

240 2060 2200 6.5 97.2 

240 2140 2280 6.5 100.9 

Lift 2 

229 2130 2220 4.0 100.5 

229 2100 2170 3.5 99.1 

230 2130 2210 4.0 100.5 

230 2100 2200 5.0 99.1 

231 2130 2240 5.5 100.5 

231 2160 2250 4.0 101.9 

 

Notes: The NDM test results are calculated using a maximum dry density of 2120 kg/m3 as determined 
by New Zealand Standard Compaction (NZS 4402:1986, Test 4.1.1). completed on 18 December 
2013 by City Care from an onsite sample (Test Site A). Test Site A is located near Stages 8 and 12. 
The locations of the test sites are shown on Figure 2 and the compaction curve provided by City Care 
for the material from Test Site A is attached. 
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