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1. Introduction and Description of Subdivision 
This Geotechnical Completion Report (GCR) has been prepared for Cabra Developments Limited as 
part of the documentation required to be submitted to Auckland Council following residential 
subdivisional development. 

It contains our Suitability Statement, relevant test data and the Cato Bolam Consultants Limited as-
built plan set relating to Stage J3 of the residential subdivision at 1161 Coatesville-Riverhead 
Highway, Riverhead, as follows: 

Table 1:  Cato Bolam Consultants Limited As-Built Plans 

Title Job No. Sheet No. Rev No. Date  

PWC Sewer As Built Plan 32646 E600 - 15/06/15 

Water Reticulation As Built 32646 E601 - 15/06/15 

Stormwater As Built Plan 32646 E602 - 15/09/15 

Final Contour As Built Pan 32646 E603 - 28/09/15 

Cut and Fill Contour As Built Plan 32646 E604 - 28/09/15 

This report covers the construction period March to June 2015. It is intended to be used for 
certification purposes as follows: 

 Five residential lots numbered 28, 29, 64, 65 and 66;  

 The northern half of Grove Way (CH0 to CH180 approx.);  

 An extension of Pitoitoi Drive. 

Stage J3 is located near the north-western corner of the intersection between Kaipara Portage Road 
and Coatesville-Riverhead Highway. As can be seen on the Cut and Fill Contour as-built plan, all six 
lots have been partly affected by filling, to a maximum depth of approximately 0.8 metres. 

2. Related Reports 
A Geotechnical Investigation Report (GIR) on the subject land was prepared by this consultancy, 
reference GENZAUCK15395, dated 22 May 2012. In addition to this, five Geotechnical Completion 
Reports (GCR’s) have also been prepared by this consultancy relating to Stages J4 and J5B (dated 
30 October 2013), Stages J2, J5C and J7 (dated 4 March 2014), Stage J5D (dated 15 October 2014) 
and Stage J1A (dated 12 January 2015) referenced GENZAUCK15847AA and also Stage J1B (dated 
10 June 2015) referenced GENZAUCK15847AB. 

The conclusions and recommendations of these reports have been reviewed during the preparation of 
this document. 
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3. Earthworks Operations 

3.1. Plant 

The main items of plant used by the Contractors Gideon Contractors Limited (Gideon) were: 

 1 x 20 tonne excavator; 

 1 x 4.5 tonne excavator; 

 1 x 12 tonne single drum pad foot compactor; 

 1 x motor scraper; 

 1 x tractor.  

3.2. Construction Programme 

Earthworks operations for stage J3 commenced in mid-March 2015 and initially comprised formation 
of the Grove Way slip lane subgrade adjacent to Coatsville Riverhead Highway and also an extension 
of Pitoitoi Drive. Undercuts of up to 0.6m were conducted on the road subgrade to removed deep 
topsoil and organic material. 

By mid-April 2015, the subgrade of the slip lane had been lime stabilised. Gideon also began to strip 
topsoil from Lots 28, 64 and 65. 

In Late April 2015, Lot 66 was stripped of topsoil and a thin layer or uncertified fill removed from the 
north-eastern corner. Buried topsoil was observed in a small area to the eastern portion of Lot 66, this 
was subsequently removed under Coffey supervision. 

Gideon began to place fill over Lots 28, 64, 65 and 66 up to 800mm thick in the northern Lots. 
Seasonal rainfall meant all the clay fill required lime stabilisation to achieve certified fill specifications. 
Subsoil drains were also installed along the slip lane during this time. 

All of the fill earthworks had been completed over Lots 28, 64, 65 and 66 by early May. Throughout 
May, services were installed and topsoil was spread.  

By early June, rubbish and small stockpiles had been removed from Lot 29 and thick topsoil had been 
thinned to less than 300mm thus completing our involvement in this stage of the subdivisional works. 

4. Quality Assurance and Controls 

4.1. Inspections 

During the earthworks engineering inspections were undertaken on a regular basis to assess 
compliance with NZS 4431 and our project specific recommendations and specifications. Project 
specific inspections were required on this stage of the development for: 

 topsoil stripping prior to fill placement; and 

 removal of organic material in identified locations.  
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4.2. Quality Control Criteria 

4.2.1. Compaction 

Due to the varying soil types being used as filling, the compaction control criteria of minimum 
allowable shear strength and maximum allowable air voids was used for quality assurance purposes. 

Specification details were as follows: 

Table 2: Minimum Shear Strength and Maximum Air Voids Method 

(a) Air Voids Percentage  

 (As defined in NZS 4402)  

 General Fill  

 Average value less than 10% 

 Maximum single value 12% 

(b) Undrained Shear Strength  

 (Measured by Pilcon shear vane - calibrated using NZGS 2001 method)  

 General fill  

 Average value not less than 140 kPa 

 Minimum single value  110 kPa 

Note: The average value shall be determined over any ten consecutive tests 

4.2.2. Compaction 

(i) Insitu density monitoring was carried out on the general fill areas and a series of hand auger 
boreholes were also drilled at selected locations as an added quality control check. 

(ii) Regular insitu density, strength and water content tests were carried out on all areas of the filling 
at or in excess of the frequency recommended by NZS 4431. 

(iii) Control tests carried out on the filling showed that on some occasions the required compaction 
standards were not being achieved. 

(iv) Results of the test failures were relayed to the site foreman and/or his staff, and to the best of our 
knowledge the affected areas of fill were re-worked as necessary.   In all cases, further testing 
was carried out until compliance with the standards was achieved. Test numbers 13 to 15 
represent the retests of tests numbers 9 to 12 as presented in Appendix C. 

5. Project Evaluation 

5.1. Bearing Capacity and Settlement of Building 
Foundations 

Following the completion of earthworks operations, we returned to the site on 30 June 2015 and 
drilled a hand auger borehole in the approximate centre of each lot in order to assess representative 
finished ground conditions and hence evaluate likely foundation options for future building 
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development. Our resulting bearing capacity recommendations are presented in the appended 
Suitability Statement. 

At current subgrade levels all filled and undisturbed inorganic natural ground has a geotechnical 
ultimate bearing capacity of 300 kPa (as required by NZS 3604) within the zone of influence of 
conventional shallow residential building foundation loads. 

At these bearing pressures differential settlements due to building loads should be within Building 
Code limits. 

Where any building platforms have been rutted by heavy machinery, or softened due to ponded 
rainwater, they should be trimmed back to competent ground and reinstated with compacted hardfill to 
design subgrade level prior to the commencement of building construction. 

It should be noted that NZS 3604 only allows a maximum backfill depth of 600mm over the platform of 
a dwelling unless an Engineering design solution is proposed, on account of the risk of induced 
consolidation of the underlying subsoils caused by the weight of the backfill.  

5.2. Expansive Soils 

One set of expansive soil tests was carried out on a sample recovered from Lot 29 within the zone of 
likely influence of shallow building foundations and produced a liquid limit of 202 and a linear 
shrinkage of 33%. The high cone penetration limit results correlate with the preliminary results of our 
GIR and are caused by the presence of Allophane within the samples, likely as a result of a volcanic 
origin. A subsequent test confirmed the presence of Allophane content at levels greater than 7% 
within the expansive sample. 

These limit tests were carried out in accordance with NZS 4402, "Methods of Testing Soils for Civil 
Engineering Purposes" test section 2 and were primarily intended to assess the Expansive Classes of 
the site materials as defined in AS 2870, "Residential Slabs and Footings – Construction". 

All test results are IANZ (International Accreditation New Zealand) endorsed and full details are 
appended. 

The assessed AS 2870 Site Class for this subdivision is M (moderate), which is consistent with our 
experience on the adjacent recent land developments. Specific design alternatives for this Site Class 
are presented in the Suitability Statement. 

5.3. Fill Induced Settlement 

As a result of our pre-fill inspections, quality control testing and the elapsed time since the placement 
of the filling, we are of the opinion that induced differential settlements beneath or within the certified 
filling due to its imposed weight should be insignificant with respect to conventional NZS 3604 
residential building development. 

5.4. Service Trenches 

As is normal on all subdivisions, building developments involving foundations within a 45 degree zone 
of influence from pipe inverts will require Engineering input. The attached Cato Bolam Plan (Sheet no. 
E606) depicts the areas affected by the stormwater lines within the lots.   
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5.5. Topsoil 

Topsoil depths in likely building platform areas were checked by the drilling of a borehole in the 
approximate centre of each lot. Our findings, which are indicative only and subject to variation at other 
locations, show that likely topsoil depths are approximately 200mm.    

Site specific findings are presented in the Suitability Statement Summary. 

5.6. Contractor’s Work 

We have relied on the Contractor’s work practices and assume that the works have been carried out 
in accordance with: 

(i) The approved Contract drawings and design details,  

(ii) The approved Contract specifications, 

(iii) Authorised Variations during the execution of the works, 

(iv) The conditions of Resource, Earthworks and Building Consents where applicable, 

(v) The relevant Coffey Geotechnics reports, recommendations and site instructions, 

and that all as-built information and other details provided to the Client and/or Coffey Geotechnics are 
accurate and correct in all respects. 

6. Statement of Professional Opinion as to the 
Suitability of Land for Building Development  

I, Kah-Weng Ho, of Coffey Geotechnics (NZ) Limited, Auckland, hereby confirm that: 

1. I am a Chartered Professional Engineer experienced in the field of geotechnical engineering as 
defined in section 1.2.3 of NZS 4404 and was retained by the Owner/Developer as the 
Geotechnical Engineer on Stage J3 of the 1161 Coatesville-Riverhead Highway, Riverhead 
residential subdivision. 

2. The extent of preliminary investigations carried out to date are described in Geotechnical 
Investigation Report number GENZAUCK15395, dated 22 May 2012, and the conclusions and 
recommendations of that document have been re-evaluated in the preparation of this report.   

3. In my professional opinion, not to be construed as a guarantee, I consider that: 

(a) The earth fills shown on the appended Cut and Fill Contour as-built plan have been placed in 
compliance with NZS 4431, Auckland Council’s Code of Practice for Land Development and 
Subdivision (Section 2 – Earthworks and Geotechnical Requirements) and related 
documents. 

(b) The completed earthworks give due regard to land slope and foundation stability 
considerations within the residential lots. 

(c) A geotechnical ultimate bearing capacity of 300 kPa may be assumed for shallow foundation 
design on all lots.  

(d) The backfilling and compaction of the stormwater and common services trenches on this 
subdivision has where possible been carried out to appropriate standards having regard for 
the prevailing ground conditions and associated compaction induced pipe loadings. 
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Despite the above, no building development should take place within the 45 degree zone of 
influence of drain inverts unless endorsed by specific site investigations, foundation designs 
and by construction inspections undertaken by a Chartered Professional Engineer 
experienced in geomechanics to ensure that lateral stability and differential settlement issues 
are addressed and that building loads are transferred beyond the influence of the pipe and 
beyond the extent of the trench backfill.  

(e) Subject to the geotechnical limitations, restrictions and recommendations associated with 3(c) 
and 3(d) above: 

(i) The cut, filled and undisturbed original ground within residential lot boundaries is 
generally suitable for residential buildings constructed in accordance with NZS 3604 and 
related documents. 

(ii) On all lots foundation design may be carried out in accordance with AS 2870 (Class M) 
or in accordance with NZS 3604 provided that in this latter case the minimum foundation 
depth below cleared ground level following topsoil removal and benching of building 
platform areas is 600mm.  

4. The Grove Way slip lane subgrade in the western portion of the site has been formed having due 
regard for stability and settlement. 

The professional opinion contained within this report is furnished to Auckland Council and Cabra 
Developments Limited for their purposes alone on the express condition that it will not be relied upon 
by any other person. Prospective purchasers should still satisfy themselves as to any specific 
conditions pertaining to their particular land interest. 

Table 3 below summarises the status of each residential lot covered by this Suitability Statement. 

Table 3:  Suitability Statement Summary  

Lot No. Comments Topsoil Depth 
(mm) 

Ultimate 
Bearing (kPa) 

AS2870:2011 
Class 

28 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

29 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

64 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

65 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

66 AS 2870 foundation design or NZS 3604 with 
minimum footing depth 600mm. 

200 300 M 

 

For and on behalf of Coffey 
 

Prepared By:      Reviewed / Authorised By: 
 

 

Joshua Fisher       Kah-Weng Ho 
Engineering Geologist      Senior Principal Geotechnical Engineer  
       MIPENZ, CPEng. 
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