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1

Introduction

1.1

General

This report presents the results of a geotechnical assessment carried out by GeoSolve Ltd
in order to determine subsoil conditions and provide geotechnical inputs for a film precinct
surrounding a proposed set of manmade lakes at Corbridge Estates, Wanaka.
General geotechnical and earthworks recommendations are provided.

Photo 1 – Proposed development area, Corbridge Estate. Site view looking west.

Photo 2 – Proposed development area, Corbridge Estate. Site view looking north.

Investigations were undertaken within the site for a previously proposed development in
2012. The investigation data has been reviewed for the purposes of this report. The
compilation of this report was carried out for Silverlight Studios Ltd in accordance with
GeoSolve Ltd’s proposal dated 1 June 2021, which outlines the scope of work and
conditions of engagement.
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1.2

Development

We understand the proposed development is for a precinct of building areas surrounding
the proposed man-made lakes.
Architectural plans have been provided by Tilt Architecture.
Earthworks plans have been provided by Paterson Pitts Group which indicate cut and fills
of up to 11 and 12 m depth respectively.
A site plan detailing the proposed development is attached in Appendix A, Figures 1A and
B.
Earthworks and building development within the site is confined to the basin located
centrally within the site and setback from the site boundaries.
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2

Site Description

2.1

General

The subject property, legally described as Part Sections 64-67, Block IV, Lower Wanaka
Survey District held on Record of Title OT14C/457 and Section 1, Block II Lower Wanaka
Survey District held on Record of Title OT17A/336, is located approximately 6.5 km east of
the Wanaka Township, as shown below in Figure 1.

Wanaka Township

Figure 1: Site location (blue symbol) in relation to Wanaka Township (source: http://maps.qldc.govt.nz/qldcviewer/)

The site is bounded by the Clutha River/Mata-au to the north, farmland to the east and west
and the Wanaka-Luggate Highway to the south/southwest. The site is currently being used
as farmland.

2.2

Topography and Surface Drainage

The development area has been surveyed and the site topography is shown in Figure 1A,
Appendix A.
The site topography consists of typical undulating glacial moraine topography, apart from
a major (approximately 300 x 400 m) depression in the centre of the proposed development
area. A gully extends from the western end of the central depression.
An irrigation water race is present that runs from the southeast of the site and flows into
the central depression. The existing alignment of the water race is shown within Appendix
A, Figures 1A and B.

3

Geotechnical Investigations

Tonkin and Taylor previously undertook test pits within the site in February 2012. A total of
seven test pits were advanced to a maximum depth of 4.5 m. The test pit data has been
reviewed for the purposes of this report.
Test pit locations and logs are contained in Appendices A and B respectively.
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4

Subsurface Conditions

4.1

Geological Setting

The site is located in the Wanaka Basin, a feature formed predominantly by glacial
advances. The schist bedrock within the basin has been extensively scoured by ice and lies
at considerable depth below this site. Overburden material above the schist in this region
includes glacial till, alluvial outwash sediments and glacially deposited fluvial/lake
sediments. Tertiary sediments underlie the site at depth and can be seen outcropping in
the Clutha River embankments to the north.
Active fault traces were not observed at the site and have not been reported the vicinity.
However, significant seismic risk exists in this region from potentially strong ground
shaking, likely to be associated with a rupture of the Alpine Fault, located along the West
Coast of the South Island. There is a high probability that an earthquake with an expected
magnitude of over 8 will occur along the Alpine Fault within the next 50 years.

4.2

Stratigraphy

The subsurface soils observed during the site investigation typically comprise:
•
•
•
•
•

0.3 m of topsoil, overlying;
0.4-1.5 m of loess/colluvium, overlying;
3-3.7 m+ of outwash gravel, overlying;
0.3-3.5 m+ of fluvial sediments, overlying;
0.3-3.2 m+ of glacial till.

Topsoil was observed at the surface of all test pits to a depth of 0.3 m. Topsoil was
observed to comprise grey, SILT.
Loess/colluvium was observed to underlie the topsoil in TPs 1-5 and extends to between
0.7 and 1.8 m below ground level (bgl). Loess/colluvium was observed to comprise light
brown/grey, loose/firm, gravelly silty SAND, gravelly sandy SILT and sandy SILT.
Outwash gravel was observed to underlie the topsoil and glacial till in TPs 5-7 to 4 m bgl.
Outwash gravel was observed to comprise grey, loose to medium dense sandy GRAVEL
with some cobbles and minor boulders and sandy GRAVEL. Thin lenses (0.2-0.3 m thick) of
SILT and SAND were observed within the outwash gravel in TPs 5 and 7 at 2.2 to 2.5 m bgl.
Outwash gravel was observed to extend to the base of TPs 5 and 7.
Fluvial sediments were observed to underlie the loess/colluvium and outwash gravel in TPs
1, 3 and 6 and extends to between 4.3 and 4.5 m bgl. Fluvial sediments were observed to
comprise grey, medium dense/firm interbedded SAND, SILT and sandy SILT. Fluvial
sediments were observed to extend to the base of all test pits where observed.
Glacial till was observed to underlie the loess in TPs 2, 4 and 5 and extended to between 1
and 4 m bgl. Glacial till was observed to comprise grey, firm/medium dense silty sandy
GRAVEL with some cobbles, gravelly silty SAND, gravelly sandy SILT, bouldery GRAVEL
with some silt and sand and silty SAND with minor to some gravel. Glacial till was observed
to extend to the base of TPs 2 and 4.
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Full details of the observed subsurface stratigraphy can be found within the test pit logs
contained in Appendix B.

4.3

Groundwater

No groundwater seepage was observed during test pit investigations. Soils were observed
as dry to moist with the exception of TP7 where a lens of SILT within the outwash gravel
was observed to be wet. Based on nearby borehole data (G40/0194) the regional water
level is expected to lie greater than 40 m below the base of the existing lake level.

4.4

Natural Hazards

4.4.1

Seismic

Known seismic hazards affecting the development are detailed in Section 4.1 and
appropriate allowance should be made for seismic loading during detailed design of the
proposed building, foundations and retaining walls.

4.4.2

Liquefaction

The site is listed as Domain C (low to no liquefaction potential) on the QLDC hazard register
map. Due to the predominantly medium dense condition of the outwash gravel, fluvial
sediments and glacial till and the depth to groundwater, there is no liquefaction risk at the
proposed development area.
It is important that the construction of the man-made lake is undertaken with an
impermeable liner, so the lake does not introduce groundwater under the proposed building
areas.

4.4.3

Other Hazards

No other hazard features or mapped slope instability features affecting the site are listed
on the GeoSolve, QLDC or ORC hazards databases.
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5

Engineering Considerations

5.1

General

The recommendations and opinions contained in this report are based upon ground
investigation data obtained at discrete locations and historical information held on the
GeoSolve database. The nature and continuity of subsoil conditions away from the
investigation locations is inferred and cannot be guaranteed.
Further geotechnical investigations will be required at detailed design as per the
recommendations of Section 6.

5.2

Geotechnical Parameters

Table 1 provides a summary of the recommended geotechnical design parameters for the
soil materials expected to be encountered during construction of the proposed
development.
Table 1 – Recommended geotechnical design parameters

Unit

Thickness
(m)

Topsoil (organic SILT)

Bulk
Density

Effective
Cohesion

Effective
Friction

Elastic
Modulus



c´

´

Ε

(kN/m3)

(kPa)

(deg)

(kPa)

Ratio

ע

0.3

16

0.4-1.5

18

0

30-32

5,0007,000

0.3

3-3.7+

19

0

35

15,00020,000

0.3

0.3-3.5+

18

0

30-32

7,00010,000

0.3

0.3-3.2

19

0-2

34-35

20,00030,000

0.3

To be removed from building platform areas

Loess/colluvium
(loose/firm gravelly silty
SAND, gravelly sandy SILT
and sandy SILT)

Poissons

Outwash gravel (loose to
medium dense, sandy
GRAVEL with some cobbles
and minor boulders and
sandy GRAVEL)

Fluvial Sediments
(medium dense/firm,
interbedded layers of SILT,
SAND and sandy SILT)

Glacial till (medium dense,
silty sandy GRAVEL,
gravelly silty SAND, gravelly
sandy SILT, bouldery
GRAVEL with some silt and
sand and silty SAND with
some to minor gravel)
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5.3

Site Preparation

During the earthworks operations all topsoil, organic matter, uncontrolled fill and other
unsuitable materials should be removed from the construction areas in accordance with
the recommendations of NZS 4431:1989. These soils can be re-used for landscaping
purposes.
Owing to the moderately erodible nature of some of the soils present across the site,
sediment control measures should be instigated during earthworks construction. Robust,
shallow graded sediment control measures should be instigated during construction where
rainwater and drainage run-off over exposed soils is anticipated
Exposure to the elements should be limited for all soils, where practically feasible, to
reduce degradation due to wind, rain and surface run-off.
Water should not be allowed to pond or collect near or under a foundation slab or footing.
Positive grading of the subgrade should be undertaken to prevent water ingress or
ponding. Covering footing alignments with site concrete or engineered fill is recommended
following footing excavations.
All fill that is utilised as bearing for foundations should be placed and compacted in
accordance with the recommendations of NZS 4431:1989 and certification provided to that
effect. The glacial till and outwash soils can be used as engineered fill on site (during good
weather and in accordance with an earthfill specification). The topsoil is not suitable as a
fill source. To use the loess/colluvium and fluvial sediment material as a fill source, it is
recommended to be blended with a more granular site won material to be satisfactory. Due
to the changeable grain size of the natural soil materials on site, a range of compaction
reference tests will be required. Maximum density and optimum moisture content will vary.
There should be a contingency in the earthworks programme and budget to strip wet and
weaving layers and allow drying time following rainfall. Compaction of the fill sources at
lab tested optimum moisture content is critical for these soil types. In areas where
significant amounts of cobbles over 100 mm are observed, the material should be blended
with fine grain materials to create a well graded fill. If the cobble and boulder content is
high, clasts over 100 mm in size should be screened from the fill source or crushed. An
earthfill specification can be provided by GeoSolve.
We recommend topsoil and unsuitable soil stripping and subsequent earthworks be
undertaken only when a suitable interval of fair weather is expected.

5.4

Excavations

5.4.1

General

Earthworks plans provided by Paterson Pitts Group indicate cut and fills of up to 11 and 12
m depth respectively.
Recommendations for temporary and permanent batter slope angles are described below in
Table 2. Slopes that are required to be steeper than those described below should be
structurally retained or subject to specific geotechnical design.
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All slopes should be periodically monitored during construction for signs of instability and
excessive erosion, and, where necessary, corrective measures should be implemented to the
satisfaction of a Geotechnical Engineer or Engineering Geologist.
The soils are anticipated to be excavated by conventional methods, however boulders are
likely to be encountered within the glacial till and outwash gravels.
Based on plans provided by Tilt Architecture, the existing water race channel (as shown on
Appendix A, Figures 1A and B) intersects one of the proposed building precinct areas. It is
anticipated that the water race will need to be realigned as part of the earthworks.
No groundwater seepages were encountered within test pit excavations during site
investigations; however, they may be encountered during construction on site. A
geotechnical practitioner should inspect any seepage, spring flow or under-runners that
may be encountered during construction.

5.4.2

Cut Slopes in Soils

Table 2 summarises the recommended batter angles for temporary and permanent soils,
which are formed in the soils identified at the site.
Table 2 – Recommended cut batter slopes for cut slopes

Dry Ground

Wet Ground

Recommended Maximum
Batter Angles for
Permanent Cut Slopes
Formed in dry Soil
(horizontal to vertical)

Topsoil

2.0H: 1.0V

3.0H: 1.0V

3.0H: 1.0V

Loess/Colluvium/Fluvial Sediments

1.5H: 1.0V

2.5H :1.0V

2.5H: 1.0V

Glacial Till/Outwash Gravel

1.0H: 1.0V

2.0H :1.0V

2.0H: 1.0V

Material Type

5.4.3

Recommended Maximum Batter
Angles for Temporary Cut Slopes
Formed in Soil
(horizontal to vertical)

Engineered Fill and Engineered Fill Slopes

All engineered fill should be placed and compacted in accordance with the recommendations
of NZS 4431:1989 and Queenstown Lakes District Council standards. All fill earthworks
should be inspected and tested as appropriate during construction and certified by a
Chartered Professional Engineer.
All un-retained fill slopes should be constructed with a batter slope angle of 2.0H:1.0V
(horizontal to vertical) or flatter and be benched into sloping ground. Geogrid reinforced
slopes can be considered if engineered fill batters need to be steeper.

5.4.4

Settlement of Engineered Fill over Natural Soils

Engineered fill up to 12 m thick is proposed for the site. Where engineered fill is proposed
to be placed upon loose/firm colluvium or fluvial sediment soils, a settlement analysis
should be completed. It is recommended that the settlement analysis is completed at
detailed design following the additional proposed investigations as recommended within
Section 6.
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5.5

Ground Retention

All retaining walls should be designed by a Chartered Professional Engineer using the
geotechnical parameters recommended in Table 1 of this report. Due allowance should be
made during the detailed design of all retaining walls for forces such as surcharge due to the
sloping ground surface behind the retaining walls, groundwater, seismic loads and traffic
loads.
All temporary slopes for retaining wall construction should be battered or retained in
accordance with the recommendations presented in Section 5.4 of this report.
Groundwater was not identified in the test pits but has the potential to develop following
completion of the earthworks and following filling of the proposed man-made lake, in
particular as a result of heavy or prolonged rainfall. To ensure potential groundwater seeps
and flows are properly controlled behind the retaining walls, the following
recommendations are provided:
•

A minimum 0.3 m width of durable free draining granular material should be placed
behind all retaining structures;

•

A heavy duty non-woven geotextile cloth, such as Bidim A19, should be installed
between the natural ground surface and the free draining granular material to
prevent siltation and blockage of the drainage media;

•

A heavy-duty (TNZ F/2 Class 500) perforated pipe should be installed within the
drainage material at the base of all retaining structures to minimise the risk of
excessive groundwater pressures developing. This drainage pipe should be
connected to the permanent piped storm water system, and;

•

Comprehensive waterproofing measures should be provided to the back face of all
basement retaining walls to stop groundwater seepage into the finished buildings.

5.6

Groundwater Issues

The regional watertable is expected to lie well below the indicated finished floor levels.
Dewatering or other groundwater-related construction issues are therefore unlikely to be
required. It is important that GeoSolve be contacted should there be any seepage, spring
flow or under-runners encountered during construction.
The proposed earthworks and foundation construction methodology will need to consider
the formation of the proposed lakes.

5.7

Formation of Man-Made Lake

It is understood that two lake levels are proposed for the site. A lake is proposed to be
formed in the southwest of the site at RL333.5 m. The central lake to the north and east of
the proposed ‘Paris’ precinct is proposed to be constructed at an RL of 327 m. As the
proposed building precincts are directly adjacent to the man-made lakes, the lake will need
to hold a constant level without drifting up and down. To ensure the lakes hold at a
consistent level, lining of the lake base with an impermeable liner is recommended.
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It is understood that the ‘Venice, Medieval Village and Seaside’ precincts will be
constructed/partially constructed upon the proposed lakes. Foundation solutions and
construction methodology and staging will need to consider the raising of the lake.
It is important that the construction of the man-made lake is undertaken with an
impermeable liner, so the lake does not introduce groundwater under the proposed building
areas and create a liquefaction hazard.

5.8

Slope Stability

The site topography is generally undulating with slopes of up to approximately 20 degrees.
No deep-seated slope instability was identified during the time of inspection however
erosion scouring was observed within the channel of the water race as it passes down the
slope (as shown below within Photo 2). Armouring/lining of the water race channel is
recommended where slope gradients exceed 4% in fine grained soils.

Photo 2: Scouring of the water race observed down terrace slope.

All excavation batters should be completed as per the recommendations of section 5.4 and
be inspected during construction.

5.9

Shallow Foundations

5.9.1

General

The topsoil and loess soils should be stripped from below all building and engineered fill
footprints. Foundation loads should be transferred to the colluvium, fluvial sediments,
glacial till, outwash gravel or engineered fill in all cases.
All unsuitable soils identified in foundation excavations, should be undercut and replaced
with engineered fill during construction, or foundations extended down to bear on the
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underlying glacial till. All fill that is utilised as bearing for foundations should be placed and
compacted in accordance with NZS 4431:1989 and certification provided to that effect.
To minimise the effects of freeze-thaw cycles, all shallow foundations in soils should be
founded a minimum of 0.4 m below the adjacent finished ground surface.
It is recommended all foundation subgrades be inspected by a suitably qualified and
experienced geotechnical practitioner to confirm the conditions are in accordance with the
assumptions and recommendations provided in this report.

5.9.2

Foundations on Outwash Gravel, Glacial Till and Engineered Fill

Figure 2 below summarises the recommended working stresses for shallow footings which
bear upon glacial till, outwash gravel or engineered fill overlying the same, constructed in
accordance with NZS 4431:1989 and certification provided. It should be noted that
foundation working stresses presented on Figure 2 are governed by bearing capacity in the
case of narrow footings and settlement in the case of wide footings.

Figure 2 Recommended Bearing for Shallow Footings on Glacial till, outwash gravel or engineered fill overlying
the same

From Figure 2 it can be seen an allowable working stress of approximately 100 kPa is
recommended for a 0.4 m wide by 0.4 m deep footing that is founded upon glacial till,
outwash gravel or engineered fill, overlying the same. This corresponds to a factored (ULS)
bearing capacity of approximately 150 kPa and ultimate geotechnical bearing capacity of
300 kPa.
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5.9.3

Colluvium and Fluvial Sediment Bearing

Fluvial sediments (extending to greater than 4.5 m bgl) and thin surficial lenses of
colluvium were observed within test pits across the site. Colluvium and fluvial sediments
will provide a reduced bearing capacity as compared to ‘good ground’ as defined in
NZS3604:2011. It should be noted that foundation working stresses presented on Figure 3
are governed by bearing capacity in the case of narrow footings and settlement in the case
of wide footings.

Figure 3 Recommended Bearing for Shallow Footings on colluvium or fluvial sediments

From Figure 3 it can be seen an allowable working stress of approximately 60 kPa is
recommended for a 0.4 m wide by 0.4 m deep footing that is founded upon colluvium or
fluvial sediments. This corresponds to a factored (ULS) bearing capacity of approximately
90 kPa and ultimate geotechnical bearing capacity of 180 kPa.
Bearing capacity overlying the colluvium or fluvial sediments can be increased by partial
undercut and replacement with engineered fill. Foundation bearing capacity upon
engineered fill can be assessed following confirmation of earthworks plans and structural
foundation design.

5.9.4

Piled Foundations

The requirement for piled foundations is currently unknown for the site. It is recommended
that the preferred foundation solutions, particularly where buildings are to be constructed
upon/directly adjacent to the lakes, are confirmed during detailed design.
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5.9.5

Foundations for Multi-Storey Buildings

Multi-storey buildings are expected to be feasible at the site provided that foundations are
extended down to bear on the outwash gravel and glacial till deposits. Building-specific
confirmation of bearing capacity should be carried out at the detailed design stage.
If required, ground improvement is expected to be readily achievable by placing engineered
fill beneath foundation areas to increase foundation bearing capacity.

5.9.6

Foundations adjacent to sloping ground

Foundations may need to be locally deepened to allow for sloping ground.

5.10

Wave Action

Erosion effects from wave action will need to be considered for buildings proposed
upon/adjacent to the man-made lakes. Standard mitigation options include the installation
of riprap or sheet piles to deflect wave energy. However, depending on the foundation
solution for each of the proposed building precincts, mitigation of erosion from wave action
may be able to be incorporated into the building design. It is recommended that the final
solution is confirmed at detailed design, following confirmation of the preferred foundation
types for each area of the development.

5.11

Site Subsoil Category

For detailed design purposes, it is recommended the magnitude of seismic acceleration be
estimated in accordance with the recommendations provided in NZS 1170.5:2004 assuming
Class D subsoil conditions exist across the site.
A borehole in the east of the proposed site extends to 84 m depth, predominantly in gravel
soils.

5.12

Soil Permeability

Permeability was estimated through a range of site soils including outwash gravel, fluvial
sediments and glacial till.
During the test pit investigations, outwash gravel was observed in TPs 5-7, extending to
between 4 and 4.5 m bgl (base not observed in TPs 5 and 7). Outwash gravel was observed
to be underlain by lower permeability fluvial deposits in TP6 at 4 m bgl. TPs 1-4 observed
glacial till or fluvial sediments to underlie the surficial topsoil/loess/colluvium, which
extend to the base of each test pit. Glacial till and fluvial sediments are expected to provide
relatively low permeability soils.

5.12.1

Estimated permeability values

Table 3 below shows estimated permeability values of the soils identified across the site
(to be confirmed with onsite soakage testing).
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Table 3 Permeability values of the site soils

Soil Type

Outwash Gravel

Glacial Till

Fluvial Sediments

Predominate
description of unit

Sandy GRAVEL with
some cobbles and
minor boulders and
sandy GRAVEL

Silty sandy GRAVEL,
gravelly silty SAND,
gravelly sandy SILT,
bouldery GRAVEL with
some silt and sand and
silty SAND with some to
minor gravel

Interbedded SAND, SILT
and sandy SILT

Estimated soil
permeability (m/s)

1x10-41x10-5*

1.0x10⁻61.0x10⁻7*

1.0x10⁻61.0x10⁻7*

*To allow for any loss of soakage performance over time we recommend a reduction factor
of at least 0.5 be applied to this value for design purposes.
The glacial till and fluvial sediments within the east of the site will provide limited
stormwater soakage potential. A potential outwash channel has been identified to the west
of the central lake (in the location of TPs 5-7), however further investigations will be
required to define the depth and extent of the channel. It is recommended that site-specific
soakage investigations are undertaken within a range of site soils following confirmation of
the proposed stormwater management design for the site.
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6

Additional Geotechnical Investigations

Additional geotechnical investigations will be required at detailed design to confirm the
ground conditions at each of the proposed building precincts. It is anticipated the following
investigations will be required:
•
•

•
•
•

Additional test pit investigations to define the geological model in more detail
surrounding each of the proposed building areas.
Deep site investigations comprising sonic boreholes/SPT testing to confirm the soil
profile at depth below the site, including where significant cuts are proposed, and
the relative density of the underlying soils to provide detailed foundation design
inputs.
Geotechnical cross sections through building areas on sloping ground.
Soakage testing to assess infiltration design values for stormwater design,
following confirmation of the site stormwater management plan.
Fill certification by a Chartered Professional Engineer and Geotechnical Completion
Reporting following the completion of site earthworks.
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7

Neighbouring Structures/Hazards

Natural Hazards: A risk of seismic activity has been identified for the region as a whole and
appropriate allowance should be made for seismic loading during detailed design of the
proposed building, retaining, foundations and associated earthworks.
Due to the predominately medium dense condition of the outwash gravel, fluvial sediments
and glacial till and the depth to groundwater, there is no liquefaction risk on this site.
Distances to adjoining structures: The proposed development is located within a rural area
with the closest existing dwelling approximately 500 m away. No adverse geotechnical
implications apply for neighbouring properties during construction of the development.
Aquifers: No aquifer resource will be adversely affected by the development.
Erosion and Sediment Control: The site presents some potential to generate silt runoff and
this would naturally drain downslope, towards the proposed central lake feature, which
occupies a low point on the site. There is no outfall/overland flow path from the proposed
development area to the Clutha River, which is located more than 1 km from the
development site. Effective systems for erosion control are runoff diversion drains and
contour drains, while for sediment control, options are earth bunds, silt fences, vegetation
buffer strips and sediment ponds. Works should be completed in accordance with QLDC’s
Land Development and Subdivision Code of Practice, ‘A Guide to Earthworks in the
Queenstown Lakes District’.
Noise: It is expected that earthmoving equipment, such as excavators, rollers and trucks
will be required during construction. The earthworks contractor should take standard
measures to control the construction noise and ensure QLDC requirements are met in
regard to this issue.
Dust: The soils at the site have potential to generate dust. The Contractor should take
standard measures to control dust in accordance with QLDC requirements. Regular
damping with sprinklers is expected to be an effective measure to control airborne dust
during construction.
Vibration: Some vibration induced settlement is likely within the loess/colluvium and fluvial
sediments, however the proposed development is located a significant distance from any
other existing building and therefore vibration is unlikely to provide any implications for
neighbouring buildings during construction.
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Conclusions and Recommendations
•

The stratigraphy at the site typically comprises topsoil overlying
loess/colluvium overlying outwash gravel, fluvial sediments and glacial till.

•

No groundwater seepage was observed during site investigations.

•

No evidence of existing slope instability has been identified on site. Minor
scouring of the terrace slope on the alignment of the water race was observed
during a site walkover inspection. It is recommended the proposed alignment
of the water race is armoured or lined to reduce effects of erosion.

•

The outwash gravel, glacial till and engineered fill overlying the same will
provide ‘good ground’ bearing as per NZS3604:2011. Bearing upon fluvial
sediments and colluvium will provide a reduced bearing capacity as compared
to ‘good ground’. It is recommended that a bearing capacity assessment is
completed following completion of the additional investigations during
detailed design.

•

Recommendations for temporary and permanent batter slope angles are
described in Table 2. Slopes that are required to be steeper than those
described should be structurally retained or subject to specific geotechnical
design.

•

All retaining walls should be designed by a Chartered Professional Engineer
using the geotechnical parameters recommended in Table 1 of this report.

•

The colluvium, glacial till, outwash and fluvial sediments are considered
suitable for use as engineered fill (during earthworks season and in
accordance with an earthfill specification).

•

All unsuitable soils identified in foundation excavations, particularly those
softened by exposure to water, should be undercut and replaced with
engineered fill during construction.

•

Any fill that is utilised as bearing for foundations should be placed and
compacted in accordance with NZS 4431:1989 and certification provided to
that effect.

•

For detailed design purposes it is recommended that the site is classified
“Class D – Deep subsoil” in accordance with NZS 1170.5:2004 seismic
provisions.

•

A potential outwash channel has been identified to the west of the existing
central lake; however, it is recommended that further investigations are
undertaken to define the extent of the outwash channel in this location.
Stormwater infiltration should target the outwash gravel where it is present to
moderate depths.

•

A chartered professional engineer should inspect all foundation excavations,
batter slopes and spring flow or under-runners that may be encountered
during construction.

•

Additional investigations will be required at detailed design stage.
Recommendations for geotechnical investigations are detailed within Section
6.
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Applicability

This report has been prepared for the benefit of Silverlight Studios Ltd with respect to the
particular brief given to us and it may not be relied upon in other contexts or for any other
purpose without our prior review and agreement.
Additional geotechnical work is required at detailed design stage as documented in this
report.

Report prepared by:

Reviewed for GeoSolve Ltd by:

.................................................

...........................….......…...............

Mike Plunket

Fraser Wilson

Geotechnical Engineer

Senior Engineering Geologist
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TONKIN & TAYLOR LTD

EXCAVATION NUMBER:

EXCAVATION LOG
PROJECT: Corbridge Downs
LOCATION: See Site Plan
EASTING:
NORTHING:
ELEVATION:
METHOD:

Inclination:
mE
mN
m

EQUIPMENT: 12T excavator
INFOMAP NO.
DIMENSIONS:
EXCAV. DATUM:

TP 1
Job Number: 892491
Direction:

Vertical

OPERATOR:
COMPANY: Diverse Works
HOLE STARTED: 15-Feb-12
HOLE FINISHED: 15-Feb-12
GEOLOGICAL

0.3

WATER CONTENT
Dry

GRAPHIC LOG

DEPTH (m)

GROUNDWATER / SEEPAGE

SOIL / ROCK CLASSIFICATION, PLASTICITY OR
PARTICLE SIZE CHARACTERISTICS, COLOUR,
WEATHERING, SECONDARY AND MINOR COMPONENTS

Grey, SILT.

SOIL / ROCK TYPE, ORIGIN,
MINERAL COMPOSITION,
DEFECTS, STRUCTURE,
FORMATION

TOPSOIL
LOESS/COLLUVIUM

Moist

Light brown, gravelly silty SAND. Gravel is fine to medium. Sand is fine to coarse.
Loose.

1.0
FLUVIAL SEDIMENTS

Moist

Grey, SAND. Interbedded layers of fine sand and sand (fine to medium) with some
gravel. Gravel is fine. Medium dense. Horizontally bedded.

3.0
FLUVIAL SEDIMENTS

Moist

Grey, SAND with some horizons of laminated silt (20mm thick). Sand is fine. Silt is
non-plastic. Medium dense. Horizontally bedded.

NO SEEPAGE

PENETRATION

ENGINEERING DESCRIPTION

4.5
Total Depth = 4.5 m

COMMENT:

Logged By: GSH
Checked Date:

PHOTO REF.:

Sheet: 1 of 1

TONKIN & TAYLOR LTD

EXCAVATION NUMBER:

EXCAVATION LOG
PROJECT: Corbridge Downs
LOCATION: See Site Plan
EASTING:
NORTHING:
ELEVATION:
METHOD:

Inclination:
mE
mN
m

EQUIPMENT: 12T excavator
INFOMAP NO.
DIMENSIONS:
EXCAV. DATUM:

TP 2
Job Number: 892491
Direction:

Vertical

OPERATOR:
COMPANY: Diverse Works
HOLE STARTED: 15-Feb-12
HOLE FINISHED: 15-Feb-12
GEOLOGICAL

0.3

WATER CONTENT
Dry

GRAPHIC LOG

DEPTH (m)

GROUNDWATER / SEEPAGE

SOIL / ROCK CLASSIFICATION, PLASTICITY OR
PARTICLE SIZE CHARACTERISTICS, COLOUR,
WEATHERING, SECONDARY AND MINOR COMPONENTS

Grey, SILT.

SOIL / ROCK TYPE, ORIGIN,
MINERAL COMPOSITION,
DEFECTS, STRUCTURE,
FORMATION

TOPSOIL
LOESS

Moist

Grey, sandy SILT. Silt is non-plastic. Loose. Massive.

0.8
GLACIAL TILL

Moist

Grey, silty sandy GRAVEL. Silt is non-plastic. Medium dense. Massive.

1.8
GLACIAL TILL
Moist

Grey, bouldery GRAVEL with some silt and sand. Gravel is fine to coarse, schist
clasts, angular to sub-angular. Boulders maz size 0.4m. Medium dense. Massive.
2.3

GLACIAL TILL

Moist

Grey, silty SAND with minor/some gravel. Gravel is fine to coarse. Sand is fine. Silt is
non-plastic. Medium dense. Massive.

NO SEEPAGE

PENETRATION

ENGINEERING DESCRIPTION

4.0
Total Depth = 4.5 m

COMMENT:

Logged By: GSH
Checked Date:

PHOTO REF.:
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TONKIN & TAYLOR LTD

EXCAVATION NUMBER:

EXCAVATION LOG
PROJECT: Corbridge Downs
LOCATION: See Site Plan
EASTING:
NORTHING:
ELEVATION:
METHOD:

Inclination:
mE
mN
m

EQUIPMENT: 12T excavator
INFOMAP NO.
DIMENSIONS:
EXCAV. DATUM:

TP 3
Job Number: 892491
Direction:

Vertical

OPERATOR:
COMPANY: Diverse Works
HOLE STARTED: 15-Feb-12
HOLE FINISHED: 15-Feb-12
GEOLOGICAL

0.3

WATER CONTENT
Dry

GRAPHIC LOG

DEPTH (m)

GROUNDWATER / SEEPAGE

SOIL / ROCK CLASSIFICATION, PLASTICITY OR
PARTICLE SIZE CHARACTERISTICS, COLOUR,
WEATHERING, SECONDARY AND MINOR COMPONENTS

Grey, SILT.

SOIL / ROCK TYPE, ORIGIN,
MINERAL COMPOSITION,
DEFECTS, STRUCTURE,
FORMATION

TOPSOIL
LOESS

Moist

Grey, sandy SILT. Sand is fine. Silt is non-plastic. Loose. Massive.

0.8
LOESS/COLLUVIUM

Moist

Grey, gravelly sandy SILT. Gravel is fine. Sand is fine to coarse. Silt is non-plastic.
Loose. Massive.

1.8
Grey, SAND. Interbedded layer of fine sand and sand (fine to medium) with some
gravel. Gravel is fine to medium. Medium dense. Bedded.

FLUVIAL SEDIMENTS

Moist
NO SEEPAGE

PENETRATION

ENGINEERING DESCRIPTION

4.5
Total Depth = 4.5 m

COMMENT:

Logged By: GSH
Checked Date:

PHOTO REF.:

Sheet: 1 of 1

TONKIN & TAYLOR LTD

EXCAVATION NUMBER:

EXCAVATION LOG
PROJECT: Corbridge Downs
LOCATION: See Site Plan
EASTING:
NORTHING:
ELEVATION:
METHOD:

Inclination:
mE
mN
m

EQUIPMENT: 12T excavator
INFOMAP NO.
DIMENSIONS:
EXCAV. DATUM:

TP 4
Job Number: 892491
Direction:

Vertical

OPERATOR:
COMPANY: Diverse Works
HOLE STARTED: 15-Feb-12
HOLE FINISHED: 15-Feb-12
GEOLOGICAL

0.3

WATER CONTENT
Dry

GRAPHIC LOG

DEPTH (m)

GROUNDWATER / SEEPAGE

SOIL / ROCK CLASSIFICATION, PLASTICITY OR
PARTICLE SIZE CHARACTERISTICS, COLOUR,
WEATHERING, SECONDARY AND MINOR COMPONENTS

Grey, SILT.

SOIL / ROCK TYPE, ORIGIN,
MINERAL COMPOSITION,
DEFECTS, STRUCTURE,
FORMATION

TOPSOIL
LOESS

Moist

Light brown, sandy SILT. Sand is fine. Silt is non-plastic. Loose.

1.0

1.4

TILL
GLACIAL TILL
Moist

Grey, silty sandy GRAVEL with some cobbles. Gravel is fine to coarse. Cobbles maz
size 200mm. Silt is non-plastic. Medium dense.
Grey, gravelly silty SAND. Sand is fine to coarse. Gravel is fine to coarse. Silt is nonplastic. Medium dense.

GLACIAL TILL

Moist
NO SEEPAGE

PENETRATION

ENGINEERING DESCRIPTION

3.8
Total Depth = 3.8 m

COMMENT:

Logged By: GSH
Checked Date:

PHOTO REF.:
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TONKIN & TAYLOR LTD

EXCAVATION NUMBER:

EXCAVATION LOG
PROJECT: Corbridge Downs
LOCATION: See Site Plan
EASTING:
NORTHING:
ELEVATION:
METHOD:

Inclination:
mE
mN
m

EQUIPMENT: 12T excavator
INFOMAP NO.
DIMENSIONS:
EXCAV. DATUM:

TP 5
Job Number: 892491
Direction:

Vertical

OPERATOR:
COMPANY: Diverse Works
HOLE STARTED: 15-Feb-12
HOLE FINISHED: 15-Feb-12
GEOLOGICAL

0.3

WATER CONTENT
Dry

GRAPHIC LOG

DEPTH (m)

GROUNDWATER / SEEPAGE

SOIL / ROCK CLASSIFICATION, PLASTICITY OR
PARTICLE SIZE CHARACTERISTICS, COLOUR,
WEATHERING, SECONDARY AND MINOR COMPONENTS

Grey, SILT.

TOPSOIL
LOESS

Grey, gravelly sandy SILT. Sand is fine. Gravel is fine to medium. Silt is non-plastic.
Firm.

Moist

0.7
1.0

SOIL / ROCK TYPE, ORIGIN,
MINERAL COMPOSITION,
DEFECTS, STRUCTURE,
FORMATION

Moist

Grey, sandy SILT. Sand is fine. Silt is non-plastic. Loose.

GLACIAL TILL
OUTWASH GRAVEL

Moist

Grey, sandy GRAVEL. Sand is fine to coarse. Gravel is fine to coarse, sub-angular to
sub-rounded. Loose to medium dense. Pit walls collapsing.

Yellow-grey, SAND. Sand is fine to medium. Medium dense.
2.5

Moist

2.2
OUTWASH SAND
OUTWASH GRAVEL

Moist

Grey, sandy GRAVEL. Sand is fine to coarse. Gravel is fine to coarse. Loose to
medium dense. Pit wall collapsing.

NO SEEPAGE

PENETRATION

ENGINEERING DESCRIPTION

4.0
Total Depth = 4 m

COMMENT:

Logged By: GSH
Checked Date:

PHOTO REF.:

Sheet: 1 of 1

TONKIN & TAYLOR LTD

EXCAVATION NUMBER:

EXCAVATION LOG
PROJECT: Corbridge Downs
LOCATION: See Site Plan
EASTING:
NORTHING:
ELEVATION:
METHOD:

Inclination:
mE
mN
m

EQUIPMENT: 12T excavator
INFOMAP NO.
DIMENSIONS:
EXCAV. DATUM:

TP 6
Job Number: 892491
Direction:

Vertical

OPERATOR:
COMPANY: Diverse Works
HOLE STARTED: 15-Feb-12
HOLE FINISHED: 15-Feb-12
GEOLOGICAL

0.3

WATER CONTENT
Dry

GRAPHIC LOG

DEPTH (m)

GROUNDWATER / SEEPAGE

SOIL / ROCK CLASSIFICATION, PLASTICITY OR
PARTICLE SIZE CHARACTERISTICS, COLOUR,
WEATHERING, SECONDARY AND MINOR COMPONENTS

Grey, SILT.

SOIL / ROCK TYPE, ORIGIN,
MINERAL COMPOSITION,
DEFECTS, STRUCTURE,
FORMATION

TOPSOIL
OUTWASH GRAVEL

Moist

Grey, sandy GRAVEL with some cobbles and minor boulders. Occasional sand lenses.
Gravel is fine to coarse. Sand is fine to coarse. Cobbles are schist/quartz. Boulders
max size 0.4m. Medium dense. Horizontally bedded. Free draining (visually).

4.0
4.3

Sandy SILT. Interbedded layers of SAND and laminated SILT. Sand is fine. Medium
dense and firm. Horizontally bedded. Low-moderate permeability.

Moist

NO SEEPAGE

PENETRATION

ENGINEERING DESCRIPTION

FLUVIAL SEDIMENTS

Total Depth = 4.3 m

COMMENT:

Logged By: GSH
Checked Date:

PHOTO REF.:

Sheet: 1 of 1

TONKIN & TAYLOR LTD

EXCAVATION NUMBER:

EXCAVATION LOG
PROJECT: Corbridge Downs
LOCATION: See Site Plan
EASTING:
NORTHING:
ELEVATION:
METHOD:

Inclination:
mE
mN
m

EQUIPMENT: 12T excavator
INFOMAP NO.
DIMENSIONS:
EXCAV. DATUM:

TP 7
Job Number: 892491
Direction:

Vertical

OPERATOR:
COMPANY: Diverse Works
HOLE STARTED: 15-Feb-12
HOLE FINISHED: 15-Feb-12
GEOLOGICAL

0.3

WATER CONTENT
Dry

GRAPHIC LOG

DEPTH (m)

GROUNDWATER / SEEPAGE

SOIL / ROCK CLASSIFICATION, PLASTICITY OR
PARTICLE SIZE CHARACTERISTICS, COLOUR,
WEATHERING, SECONDARY AND MINOR COMPONENTS

Grey, SILT.

SOIL / ROCK TYPE, ORIGIN,
MINERAL COMPOSITION,
DEFECTS, STRUCTURE,
FORMATION

TOPSOIL
OUTWASH GRAVEL

Moist

Grey, sandy GRAVEL with some cobbles and minor boulders. Occasional sand lense.
Gravel is fine to coarse. Sand is fine to coarse. Boulders max size 0.4m. Medium
dense. Free draining (visually).

Grey, SILT. Non-plastic. Soft to firm. Low permeability.
2.8

Wet

2.5
OUTWASH SILT
OUTWASH GRAVEL

Wet

Grey, sandy GRAVEL with some cobbles and minor boulders. Occasional sand lense.
Gravel is fine to coarse. Sand is fine to coarse. Boulders max size 0.4m. Medium
dense. Free draining (visually).

NO SEEPAGE

PENETRATION

ENGINEERING DESCRIPTION

4.0
Total Depth = 4 m

COMMENT:

Logged By: GSH
Checked Date:

PHOTO REF.:
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