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Dear Sir 

GEOTECHNICAL ASSESSMENT 
24 SUMMIT DRIVE, MT ALBERT 

1.0 Introduction 

The following report has been prepared by Riley Consultants Ltd (RILEY) at the request of 
Mr Sherridan Cook in support of a subdivision to form two new lots at the above address.  This 
report presents the results of a geotechnical investigation together with comments and 
recommendations regarding the site development. 

The specific aims of the investigation were to: 

• Assess geotechnical suitability of the proposed building platforms on each new lot.

• Investigate subsoil/founding conditions in the proposed building platforms and western
retaining wall, assess proposed ground stability, and provide preliminary retaining wall
construction and general site development recommendations.

This report is intended to provide sufficient details to support a resource consent application 
to Auckland Council (Council) for the subdivision. 

2.0 Site Description and Proposed Development 

The vacant site is located on the northern flanks of Mount Albert with residential properties 
bounding the site to the east and west with another vacant lot to the north.  The site is 
characterised by moderate to steep slopes (approximately 23°) falling to the north. 

During our site walkover, it was noted that the site is relatively steep, covered in a thick layer 
of kikuyu grass, and remnants of basalt boulder stockpiles were observed. 

Based on the provided earthworks plan by Airey Consultants Ltd (job no. 170097/1, dated May 
2020), we understand the site is to be subdivided into two lots and a building platform is 
proposed in the central portion of each lot.  To comply with accessway gradients and to reach 
the proposed Lot 2 boundary at ground level, it is proposed to create a 1V:2.5H (22°) 
permanent batter on the western portion of proposed Lot 1.  A number of retaining walls are 
proposed along the western and eastern boundaries of the existing driveway to support the 
cut (2.5m) and fill (0.5m) faces.  The proposed western retaining wall is below an existing 
boundary dry-stone wall (approximately 1m high) with the proposed 1V:2.5H batter below.  
The total retained height for the proposed western retaining wall including the existing rock 
wall is likely to be up to 3.5m high.   
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3.0 Geology 

The 1:250,000 Geological Map 3 of Auckland, together with our experience of the surrounding 
area, indicates the site is underlain by Auckland basalt scoria of the Kerikeri Volcanic Group.  
This material is described as red-brown, poorly-sorted, vesicular, pebble to boulder sized 
ejecta of basaltic composition. 

4.0 Review of Previous Reports 

RILEY has carried out a review of the Preliminary Geotechnical Appraisal prepared by Coffey 
(Coffey Ref: AKLGE201280AA, dated 28 February 2017).  Their geotechnical appraisal 
comprised a site walkover and desktop review, no subsurface investigations were carried out.  
Coffey noted that there were several basalt retaining walls around the site including within the 
designated driveway.  No basalt scoria outcrops were observed other than remnants of a 
basalt boulder stockpile and basalt boulders scattered across the site.  Coffey identified that 
some retaining walls would require reinstating to withstand traffic loading and leading edge 
piles may be required for the proposed foundations. 
 
The vacant lot to the north, 22 Summit Drive, was investigated by KGA Geotechnical (KGA) 
and RILEY has reviewed their responses to a Council Request for Further Information (RFI) 
letter.  KGA carried out six hand auger boreholes across the site of 22 Summit Drive, which 
encountered volcanic material from approximately 2m below ground level (bgl).  KGA noted 
that the depth to rock will vary with elevation across the site, which is likely to be between 
2.5m and 3m bgl. 
 
RILEY has reviewed the New Zealand Geotechnical Database (NZGD) as well as previous 
nearby RILEY investigations.  An NZGD investigation approximately 55m north of the site 
encountered slightly weathered basalt from 1m bgl while a RILEY investigation approximately 
280m south-west of the site encountered basalt between 0.8m and 2.5m bgl.  This confirms 
that the depth to basalt in the area is variable. 

5.0 Site Investigation 

Fieldwork was carried out on 26 July 2017 and 20 November 2017 and comprised six hand 
auger boreholes.  All hand augers refused in scoria between 2m and 3.7m bgl.  Scala 
penetrometer (Scala) testing was carried out in the base of the boreholes and reached refusal 
between 2.6m and 4.1m bgl. 

5.1 Subsurface Conditions  

The hand auger boreholes HA1 to HA6 encountered materials consistent with the expected 
site geology.  Subsurface conditions are summarised as follows: 
 

• Topsoil comprising silt with minor clay and organics was encountered from the 
surface to up to 0.2m bgl. 

• Material from the Auckland Volcanic Field (AVF) comprising very stiff to hard silt with 
minor clay and trace scoria gravel (160kPa to in excess of 200kPa) was encountered 
to the hand auger borehole termination depth between 2m and 3m bgl. 

• From Scala testing we have inferred that basalt rock is likely to be encountered from 
between 2.6m and 4.1m bgl.   

• Groundwater was encountered in HA1 and HA2 only between 1.8m and 2.1m, 
respectively, on completion of the investigation. 
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6.0 Geotechnical Assessment 

6.1 Soil Parameters 

The geotechnical parameters shown in Table 1 has been based on our investigations as well 
as our experience and understanding of the behaviour of soils in the area. 
 
Table 1: Soil Parameters 

Material Description Cohesion (c’) 
(kPa) 

Angle of Internal 
Friction (Φ’) 

(degrees) 
Unit Weight (γ) 

(kN/m3) 

Very stiff to hard AVF soils 7 32 18 
AVF basalt rock 15 40 20 

 
A seismic acceleration of 0.19g was adopted for the seismic scenario, based on the 
New Zealand Transport Agency (NZTA) Bridge Manual and New Zealand Geotechnical 
Society (NZGS) Module 6. 

6.2 Slope Stability 

To quantitatively assess the global stability of the proposed ground profile on proposed Lot 1, 
cross section A, shown on RILEY Dwg: 170457-1, has been modelled using a computer slope 
stability analysis package (Slide 2018).  The Morgenstem-Price method of limit equilibrium 
analysis was adopted.  The model considered long-term and short-term extreme groundwater 
conditions for circular and non-circular failure surfaces. 
 
The degree of stability of a slope is expressed as the FoS, which is the ratio of the available 
restoring moment of the slope to resist failure (generated by stabilising forces), to the driving 
forces causing instability.  Values of FoS less than 1.0 indicate greater stability.  According to 
the Council Code of Practice, for land development and subdivision, sites should be shown to 
have a FoS of 1.5 under normal conditions, 1.3 under extreme (wet transient) conditions and 
1.0 under seismic conditions.  The slope stability results are presented in Table 2. 
 
Table 2: Slope Stability Results 

Failure Surface Type of Analysis Target FoS FoS for Proposed 
Ground Profile 

Circular 

Normal groundwater 
conditions 1.5 2.6 

Extreme groundwater 
conditions 1.3 1.7 

Seismic 1.0 1.8 

Non-circular 

Normal groundwater 
conditions 1.5 2.5 

Extreme groundwater 
conditions 1.3 1.6 

Seismic 1.0 1.7 
 
The slope stability analysis results demonstrate that the proposed ground profile can achieve 
the target FoS globally.  However, due to the presence of moderately to steeply slopes, we 
suggest the installation of protection piles for the proposed future foundations.  Further 
geotechnical inputs should be expected at the building consent stage when the detailed design 
drawings are available. 
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6.3 Foundation Recommendations 

On the basis of our assessment of the ground conditions, we consider that the site is suitable 
for the proposed new development. 
 
Due to the presence of moderate and steep sloping ground, we recommend that foundations 
within 4m of slopes exceeding 1V:4H should be piled.  Rows of transition piles should be 
installed in between the pile foundations and the shallow foundations.  Pile depths can reduce 
in areas of cut (i.e. where the platform is benched into the slope).  Alternatively, the entire 
building platform could be fully supported on piles. 
 
Any proposals for filling within or downslope of the building platform should be subject to 
geotechnical review. 
 
It is recommended that RILEY be given the opportunity to review the earthworks and structural 
foundation drawings prior to lodgement for building consent to ensure recommendations 
detailed in this report are correctly applied to the design of the dwelling foundations. 

6.4 Boundary Retaining Wall Parameters 

Boundary retaining walls, up to a total retained height of 3.5m (2.5m proposed plus 1m 
existing), are proposed along the driveway.  Due to the presence of shallow rock, we consider 
that shallow heel footing walls are likely to be the most appropriate wall type.  The retaining 
wall foundations should either be founded on natural soils or basalt rock, and the design 
should take differential settlement into consideration between walls founded on different 
subsoils. 
 
The following parameters are recommended for the structural foundation design, for retaining 
walls supported on stiff natural ground. 
 

• 300kPa Ultimate Bearing Capacity (Geotechnical Ultimate). 

• 150kPa Dependable Bearing Capacity (Ultimate Limit State). 

• 100kPa Allowable Bearing Capacity (Serviceability Limit State). 
 
The following parameters are recommended for the retaining foundations supported on 
competent basalt rock, assuming excavations are thoroughly cleaned of loose material. 
 

• 1MPa Ultimate Bearing Capacity (Geotechnical Ultimate). 

• 500kPa Dependable Bearing Capacity (Ultimate Limit State). 

• 330kPa Allowable Bearing Capacity (Serviceability Limit State). 
 
Apart from the bearing capacities provided above, the retaining walls should also assume the 
following parameters: 
 

• ɸ’ = 32˚ and ɣ = 18KN/m3 for the AVF soils. 

• Ko (at rest) earth pressure modified for those with structures potentially applying 
surcharge loads. 

• For wall shear key design, we recommend shear strength (cu) of 60kPa in the 
natural soils and 200kPa in the basalt rock. 

• Allowance for surcharge loading as applicable (i.e. boundary, traffic, tier wall effects). 
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The retaining walls should be constructed with appropriate toe drainage and should be 
backfilled with granular material that complies with the NZTA F/2 specification, or approved 
proprietary strip drains.  GAP graded drainage metals are not recommended.  Toe drainage 
underline should be connected into an approved stormwater disposal system.  Any necessary 
waterproofing details should be specified by the building designer. 
 
It is recommended that RILEY be given the opportunity to review the retaining wall drawings 
to ensure our recommendations in this report are correctly applied. 

6.5  Boundary Retaining Wall Construction Methodology 

Maintaining support to the cut faces exceeding 1m and avoiding damage to the existing 
dry-stone wall would be challenging.  The existing dry-stone wall is non-engineered and 
vulnerable to movement.  We do not recommend a cantilevered pile wall to be drilled in basalt 
as rock drilling is slow and costly.  Temporary walls should be installed prior to any excavations 
exceeding 1m in height to provide continuous support.  Therefore, conventional cut and 
shoring techniques are not recommended.  Based on the above, we suggest the following wall 
options and construction sequences below:  
 

• Option 1: Rows of temporary soil nails to be installed prior to the excavation.  During 
excavation, the nails will be progressively exposed, and faceplates will need to be 
progressively repositioned.  Install a concrete facing wall (such as concrete poured 
wall at the bottom of the excavation and masonry blocks on top (or precast tilt slab) 
with shallow heel footing.  The permanent cantilevered wall needs to be designed as 
a rigid structure and the heel footing of the wall is likely to be wide (part of the driveway). 
Nails are temporary but left in place.  No easement would be required, however, 
neighbouring approval would be required. 

• Option 2: Install temporary (sacrificial) timber cantilevered pole wall prior to the 
excavation and two rows of temporary rock anchor to be progressively installed during 
the excavation.  A permanent concrete facing wall will be installed in front of the 
temporary timber wall and designed as a rigid structure as per the previous 
recommendations. 

• Option 3: Install temporary (sacrificial) timber cantilevered pole wall prior to excavation.  
Progressively install props supported by Deadman supports within property (top and 
bottom).  Note props and Deadman supports will restrict access and complicate 
permanent wall construction. 

 
A condition assessment of the dry-stone wall should be carried out prior to and following the 
wall construction. 
 
The construction methodology should be confirmed by the contractor, geotechnical and 
structural engineers. 

7.0 Proposed Earthworks 

We have reviewed the earthworks plan provided by Airey Consultants Ltd.  Based on our 
investigation data, basalt rock is inferred to be encountered between 2.6m and 4.1m bgl, which 
is lower than the proposed excavation level, and therefore, it is unlikely that basalt rock will be 
encountered during earthworks.  However, since the depth and extent of basalt rock can vary 
across the site, minor rock breaking may be required over some areas of the site. 
 
All earthworks and drainage construction should be carried out in accordance with NZS 4404 
and related documents and with Council Standards of Engineered Design and Construction.  
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It is recommended RILEY review, or be involved with the detailed earthworks design to ensure 
our design intentions have been followed. 
 
There should be no temporary stockpiling of material above the cut or steep slopes to minimise 
surcharge loads.  All excess excavated soil should be removed from site.   

7.1 Clearing and Topsoil Stripping 

All vegetation and topsoil should be stripped from areas of proposed earthworks (cuts and 
fills) prior to work commencing.  The stripping should extend well beyond any area in which 
cutting or filling is to be undertaken to avoid peripheral fill contamination. 

7.2 Excavatability 

It is expected soils will be readily excavatable by conventional earthworks machinery, including 
hydraulic excavators of 20 tonne.  Basalt rock is considered unlikely to be encountered but 
cannot be completely discounted.  The basalt rock layer, likely to be encountered from between 
2.6m and 4.1m bgl, may require some rock breaking if encountered. 

7.3 Undercutting 

Any deposit of unsuitable material encountered during stripping should be sub-excavated, and 
these materials should either be mixed with the topsoil stockpile if appropriate, or removed 
from the site. 
 
The sub-excavated materials (organic rich soils) may be unsuitable for use as engineered fill 
within the development.  It may, however, be possible to place some material as a thin layer 
of landscaping fill beneath the surface topsoil layer across the subdivision.   

7.4 Filling 

Only minor fill (up to 0.5m) associated with driveway formation are expected to be carried out.  
The suitability of materials to be used as engineered fill should be confirmed by a geotechnical 
engineer prior to commencement of work.  Fill should be placed in layers of no more than 
200mm thickness and compacted with specialised ‘protruding foot’ type rollers.  It may be 
more practical to utilize compacted hardfill within the driveway. 

8.0 Site Development 

Stormwater runoff from roofs and paved areas should be collected and preferably piped to the 
public reticulation network.  Alternatively, on site soakage (e.g. deep rock bores) may also be 
possible.  Stormwater should not be disposed onto, or above steeper slopes and shallow soak 
pits/trenches are not recommended.   

9.0 Conclusions and Recommendations 

We consider the proposed residential development is feasible in geotechnical terms, subject 
to the following recommendations: 
 

• The risk of ground instability affecting the proposed developments is considered low. 

• We recommend the proposed dwellings within 4m of slopes exceeding 1V:4H be 
supported on piles.  Transitional piles between the piles and the shallow foundations 
are required. 
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• Recommendations for the boundary retaining wall is provided in the report.  As a 
minimum, temporary walls should be installed prior to any boundary excavations to 
provide continuous support to excavations exceeding 1m.   

• Earthwork recommendations (including cutting and filling) are outlined in the report. 

• Stormwater runoff from roofs and paved areas should be collected and piped to the 
provided reticulation.  Stormwater should not be disposed onto, or above steeper 
slopes. 

• It is recommended that RILEY reviews foundation details and development drawings 
prior to lodgement for building consent.  

10.0 Limitation 

This report has been prepared solely for the benefit of Mr Sherridan Cook as our client with 
respect to the brief.  The reliance by other parties on the information or opinions contained in 
the report shall, without our prior review and agreement in writing, be at such parties’ sole risk. 
 
Recommendations and opinions in this report are based on data from limited test positions.  
The nature and continuity of subsoil conditions away from the test positions are inferred, and 
it must be appreciated that actual conditions could vary considerably from the assumed model. 
 
During excavation and construction the site should be examined by an engineer or engineering 
geologist competent to judge whether the exposed subsoils are compatible with the inferred 
conditions on which the report has been based.  It is possible that the nature of the exposed 
subsoils may require further investigation and the modification of the design based upon this 
report. 
 
It is essential Riley Consultants Ltd is contacted if there is any variation in subsoil conditions 
from those described in the report as it may affect the design parameters recommended in the 
report. 
 
Yours faithfully 
RILEY CONSULTANTS LTD 
 
Prepared by: Reviewed and approved for issue by: 

  
Jessica Zhang 
Geotechnical Engineer 

Brett Black 
Director, CPEng 

 
Enc:  Borehole Logs (HA1 to AH6) 
 Slide Outputs 
 RILEY Dwgs: 170457-1 and -2 
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