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1. Introduction
1.1 General
This Geotechnical Assessment Report (GAR) has been prepared to provide geotechnical advice and
recommendations for a proposed residential-led mixed use apartment development. The report has
been prepared in relation to the preliminary design phase and for the purpose of a substantive
application submitted by Westhaven Residential Limited Partnership for a referred project under the
Fast-Track Approvals Act 2024 (FTAA) in respect of the 188 Beaumont Street project (the 'Project').
The Project is an urban development project in Auckland's city centre involving a residential-led mixed
use building comprising approximately 210 residential apartments, ground floor retail and ancillary car
parking.  The location for the project is 188 Beaumont Street, Auckland Central.

1.2 General
This geotechnical assessment has been led and reviewed by Matt Wansbone, a Senior Geotechnical
Engineer and Director of Initia. Matt has a Bachelor of Engineering (Hons) and is a Chartered
Geotechnical Engineer with Engineering New Zealand. He has 20 years’ experience in geotechnical
engineering including for major infrastructure jobs and apartment towers. Matt is familiar with the
local ground conditions and was the geotechnical lead for the recent existing development at the
Orams Site 18 site (including the seawall strengthening, Orams heavy duty yard and Orams Buildings
1A, 1B and 2).

Matt was assisted by Kieran Bursell, a Geotechnical Engineer with 7 years’ experience in geotechnical
engineering. Kieran holds a Bachelor of Engineering (Hons).

1.3 Site Description and Background
The project is located at 188 Beaumont Street, Wynyard Quarter, adjoining Jellicoe St to the north,
Beaumont St to the east, Westhaven Marina to the west and the existing Orams Marine maintenance
site to the south.  The site is relatively level, situated on the historic western harbour reclamation.  Site
levels vary from about 2.8 mRL to 3.3 mRL (NZVD2016).

The site is currently predominantly paved with a combination of concrete and asphalt and is occupied
by carparking and temporary storage.  The site has a long history of land use in particular as an oil /
petroleum storage site.  A detailed review of the site history has not been undertaken for this report;
however previous reporting by Tonkin & Taylor Ltd (2018) provides a summary of the wider site
history1. The site history is also summarised in the Ground Contamination report2 for the substantive
application.

The adjacent Orams Marine site to the south was recently redeveloped, with works including seawall
strengthening, a new heavy-duty pavement for the 850t “Travel-lift” and new boat worksheds.  New
office buildings adjacent to Beaumont St are also currently under construction.

The western end of the subject site is retained by a seawall originally constructed during the historic
reclamation works for Wynyard Quarter. In 2020, seawall strengthening works were completed which
involved the installation of 1200 mm diameter reinforced concrete soldier piles with a reinforced
concrete capping beam. The existing seawall facing was structurally tied into the capping beam.
Geotechnical design of the seawall strengthening is summarised in the Initia (December 2019) report3.

1 Tonkin & Taylor Report: Orams Site 18, 142-188 Beaumont Street, Preliminary Geotechnical Interpretative
Report, Ref 30881.2000 V0, dated November 2018
2 Williamson Water & Land Advisory (19/11/2025). 118 Beaumont Street, Ground Contamination Support For
Fast Track Consenting. Ref: WWLA1615.
3 Initia Ltd (December 2019). Orams Marine, Site 18. Northern Seawall Geotechnical Analysis Report. Rev A. Ref:
P-000555.
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The strengthening works were designed to support the site for a 50 year design life, with consideration
for liquefaction and lateral spread effects under a 1 in 500 year design earthquake.

The extent of the soldier pile seawall strengthening works extends across the full length of the project
site's boundary. Figure 1-1 below presents the approximate extent of the solider pile wall along with
other pertinent site features. Recent seawall strengthening has also extended south of the soldier pile
wall extent but using a different strengthening system (Barette piles with tie backs to sheet pile dead
men).

Figure 1-1: Site boundary and pertinent site features

1.4 Proposed Development
Based on the Warren and Mahoney “100% Preliminary Design” drawings4, dated 19/12/2025, the
proposed development comprises a three-tower apartment development with a shared carpark
podium. Four carparking levels are proposed, with a central 19-storey central apartment tower above
(total 23 storeys). Two shorter towers will partly wrap the carparking levels. These include the Marina
Building, extending 4 storeys above the carpark podium (total 8 levels) and the Beaumont Building,
extending 6 storeys above the carpark podium (total 10 levels). An elevation view of the proposed
development is presented in Figure 1-2 below.

4 Warren and Mahoney (19/12/2025). 188 Beaumont Street. Design Statement – 100% Preliminary Design.
Appendix I. Drawings
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3. Geotechnical Investigations
3.1 Historical Investigations
Geotechnical Investigations have previously been conducted within and adjacent to the site by Beca,
Tonkin & Taylor and Initia. Relevant investigations are summarised below and investigation locations
are presented on Figure 2883-G01 in Appendix A. Investigation logs of relevant geotechnical
investigations are presented in Appendix C.

Beca Investigations (2011)

1 No. machine drilled borehole was drilled to 28.7 m depth at the north-western corner of the subject
site by Beca in December 2011. The hole was drilled using sonic drilling methods. SPT testing was
typically undertaken at 1.5 m depth intervals.

Tonkin & Taylor Investigations (2018)

Geotechnical and ground contamination investigations were conducted by Tonkin & Taylor in July to
December 2018 to support preliminary design and consenting across the wider Orams Marine site
development. This included the following relevant investigations within or adjacent to the subject site:

 2 No. Cone Penetration Tests pushed to effective refusal at depths between 16.5 – 20 m;
 8 No. machine drilled geotechnical boreholes drilled to depths between 15.5 – 31.5 m. SPT

testing was typically undertaken at 1.5 m depth intervals, except for within the upper fill
materials; and

 3 No. machine drilled boreholes drilled for contamination monitoring/sampling purposes.

Initia Historical Investigations (2018 – 2019)

Cone Penetration Tests were previously conducted within and adjacent to the site to support previous
development on the Wider Orams Marine site development. Relevant Cone Penetration Tests include:

 7 No. Cone Penetration Tests undertaken at the western end of the site to support the
Seawall strengthening design; and

 1 No. Cone Penetration Test conducted at the south-eastern corner of the site for the
adjacent Orams Building B2.

The Cone Penetration Tests were advanced until effective refusal at depths between 3.0 - 26.3 m

3.2 Recent Initia Site Investigations
Initia carried out site specific investigations to supplement the existing investigation information for
preliminary design. The geotechnical investigations were undertaken between 14th and 15th October
2025 and comprised:

- 4 No. Cone Penetration Tests; and
- 1 No. machine drilled borehole

Additionally, 5 No. shallow Gas Monitoring Wells were installed on behalf of the ground contamination
consultants, WWLA.

The investigation locations were recorded using a GPS rover with an estimated horizontal and vertical
accuracy of +/- 100 mm. Investigation locations are presented on Figure 2883-G01 in Appendix A.
Investigation details are summarised below and investigation logs are attached in Appendix B.
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4. Subsurface Conditions
The geotechnical model presented in this report is based on available information obtained from
geotechnical investigations completed at point locations by Initia and other suitably qualified
professionals. The nature and continuity of the subsoil conditions away from the investigations are
inferred and it must be appreciated that the actual soil conditions may vary from the assumed model.
Further geotechnical investigations are recommended at the detailed design stage to update and refine
the geotechnical model.

4.1 Soil Units
The historic and recent investigations indicate the site is underlain by the following sequence of
geological units, in order from youngest to oldest:

 Granular and Mixed Fill;
 Hydraulic Fill;
 Takaanini Formation8 deposits comprising:

o Unit 1: Holocene aged marine sediments;
o Unit 2: Pleistocene aged Firm to stiff fine-grained sediments;
o Unit 3: Pleistocene sediments comprising stiff to hard SILTs and loose to medium

dense SANDs;
o Unit 4: Pleistocene sediments comprising medium dense to very dense SANDs and

hard sandy SILT
 East Coast Bays Formation interbedded sandstone and siltstone rock

The geological units are described in the subsections below. Table 4-1 summarises the site stratigraphy
and in-situ testing.

A geological cross section through the site is presented in Appendix A. A preliminary inferred “top of
rock” contour plan is also presented in Appendix A. It is expected that this plan will be updated
following additional investigations at subsequent design stages.

4.1.1 Granular and Mixed Fill
Granular and Mixed fill materials were encountered beneath the existing surfacing across the site.
These materials are variable spatially and with depth but typically comprise GRAVEL mixtures with
silts, brick, cobbles and boulders. Typically, the granular fill is between approximately 1 – 1.5 m thick
but is locally thicker at the western end of the site (behind the sea wall) where up to 6 m thickness was
encountered. Pockets of deeper fill may also be locally present across other areas of the site.

4.1.2 Hydraulic Fill
The Granular and Mixed Fill materials were generally underlain by Hydraulic Fill materials, placed
during the initial land reclamation of the site. The Hydraulic Fill typically comprises soft to firm SILT
mixtures (clayey SILT and sandy SILT) interbedded with layers of loose SAND mixtures. Shells were
regularly encountered within the fill. The hydraulic fill is generally thickest in the central and eastern
areas of the site (typically 3 – 6 m thick) and tapers out towards the western end of the site where the
overlying Granular/Mixed Fill is thicker.

4.1.3 Takaanini Formation
The fill materials are underlain by a sequence of sedimentary deposits of the Takaanini Formation. The
deposits have been delineated into four broad sub-units, as described below:

8 Takaanini Formation was formally referred to as the Tauranga Group.
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Unit 1: Marine Sediments
The upper Takaanini Formation sediments comprise young Holocene-aged Marine Sediments typically
comprising very soft to stiff SILTs and CLAYs with some sand, shells and gravel. This unit was
encountered across within all investigations and ranged in thickness between 2 – 4.3 m. CPT tip
resistances typically ranged between 0.35 – 0.7 MPa.

Unit 2: Firm to Stiff SILTS and CLAYs
The Marine Sediments are underlain by firm to stiff SILTs and CLAYs with occasional organics. These
deposits are inferred to be Pleistocene aged. CPT tip resistances typically ranged between 0.4 – 2.0
MPa.

Unit 3: Stiff to hard SILTs and Loose to medium dense Silty SANDs
The firm to stiff SILTs and CLAYs are underlain by variable Pleistocene aged sediments. This unit
typically comprises stiff to hard SILTs and Sandy SILTs described as non-plastic to low plasticity,
interbedded with high plasticity Clayey SILTs and loose to medium dense Silty SANDs. This unit ranged
between 6 – 14.5 m thick and had variable SPT N values of 2 to 39 with a median of approximately 12.

Unit 4: Medium Dense to Very Dense SANDs and hard Sandy SILT
The lower Takaanini Formation deposits typically comprise medium dense to very dense SANDs and
Silty SANDS, interbedded with occasional hard Sandy SILT. SPT N values of 19 to 50+ were recorded
in this unit, with a median of approximately 30.

4.1.4 East Coast Bays Formation
Interbedded East Coast Bays Formation siltstone and sandstone rock was encountered beneath the
Takaanini Formation deposits. The rock was typically described as slightly weathered and very weak.
Unconfined compressive strengths of 0.5 MPa and 0.9 MPa were measured in this material (classifying
it as extremely weak), however, sample photos indicate the UCS samples likely failed along inclined
bedding planes. SPT-N values of 50+ were recorded within this unit.

4.2 Site Stratigraphy and In situ Testing
Table 4-1 presents a summary of the site stratigraphy and in situ testing. It is noted that elevations
presented on the Tonkin & Taylor and Beca logs are presented in terms of the Chart Datum Elevation
have been converted into the NZVD2016 Datum, based on an assumed datum offset of 2.1 m.
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cutoff wall across the western side of the site.  The cutoff wall is expected to have resulted in an
attenuation of tidal response to groundwater.

Groundwater was recorded at RL 0.9 m in Initia BH501 (located near the centre of the site) on
16/10/2025, one day following the completion of drilling. The tidal level at the time of measurement is
not known.

Based on the monitored levels, groundwater is typically expected to be encountered between RL +0.7
to RL +1.3 m across the building platform, with some tidal fluctuation. This corresponds to typical
depths of 1.5 to 2.5 m below existing ground surface level.
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5. Geotechnical Considerations
5.1 General
The following geotechnical considerations are pertinent for the preliminary design and substantive
application (Resource Consent) stage of the project:

- Site seismicity/site subsoil class;
- Liquefaction triggering and effects;
- Excavation support and groundwater control for the proposed lift-pit excavations;
- Piled foundation preliminary design parameters and considerations;
- Shallow ground beam lateral design parameters and considerations; and
- Pavement considerations.

The above considerations are outlined in the subsections below to support the preliminary design
phase of the project and substantive application (Resource Consent). Further geotechnical
investigation, analysis and reporting will be required to support the detailed design phase and Building
Consenting.

5.2 Seismic Considerations
5.2.1 NZS1170.5 Subsoil Class and Design Spectra
The site subsoil class has been assessed in accordance with NZS1170.5 based on measured shear
wave velocities and calculated natural site period.  The results of the site specific downhole shear
wave velocity testing, including the measured shear wave velocity profile and the calculated site period
is attached in Appendix I.  A natural site period Tsite of about 0.5s has been calculated.  On this basis,
the site can be considered “Class C9” in accordance with NZS1170.5, as the site period is below the
maximum value of 0.6s for “Class C” sites

5.2.2 Active Faults
No known active faults are within the vicinity of the site. Accordingly no specific design considerations
relating to active faults are necessary.

5.2.3 Seismic Loading for Geotechnical Design
For the purposes of geotechnical design (e.g. liquefaction assessment) design peak ground acceleration
(PGA) and associated magnitude Mw for Serviceability (SLS) and Ultimate (ULS) Limit States has been
assessed in accordance with the MBIE Geotechnical Guidelines, Module 1, based on the following
assumptions:

- 50 year design life
- Importance Level 3
- Site Subsoil Class C or D
- Annual probability of exceedance for ULS of 1 in 500
- Annual probability of exceedance for SLS of 1 in 25

The derived seismic parameters are presented in Table 5-1 below.

9 This class influences the magnitudes of seismic loading that need to be considered by the structural
engineer in the building design.  This is presented to assist with preliminary design.
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The CPT-based triggering assessment indicated that liquefaction is not triggered under SLS levels of
shaking. Under ULS levels of shaking, liquefaction is triggered within discontinuous bands of loose fill
materials between 2 – 6 m depth (typically between 3 – 6 m depth). The depth and extent of
liquefiable fill varies between the CPT locations, indicating a lack of continuity of liquefiable soil layers.

The Takaanini Formation Unit 3 soils are considered to be marginally susceptible to liquefaction with
most soils of this unit within the site having an Ic between 2.3 – 2.6. This indicates the unit generally
comprises transitional soils bordering on “clay-like” (i.e. non-liquefiable) and “sand-like” (i.e. liquefiable)
behaviour. Soils encountered within borehole logs were also generally described as low-plasticity SILT
mixtures (indicating they may exhibit “clay-like” behaviour) interbedded with less frequent non-plastic
SILT and sand lenses. Furthermore, the soils are Pleistocene aged and studies by Youd and Perkins
(1978) suggests that cohesionless soils of this age generally have very low to low susceptibility to
liquefaction due to aging effects.

Notwithstanding, it is recommended that for preliminary design, it is assumed that liquefaction is
triggered within the Takaanini Formation Unit 3 soils under ULS seismic loading as shown in the
preliminary assessment outputs in Appendix F. Liquefaction is triggered within discrete layers between
10 – 24.5 m depth (typically between 12 – 22 m depth). It is noted that negligible liquefaction was
triggered within this unit at the western end of the site (where CPTs generally indicated soils were
either too plastic or too dense to liquefy).

A parametric assessment indicates the onset of liquefaction typically occurs at peak ground
accelerations between approximately 0.12g – 0.15g (consistent with an approximately 200 to 500 year
return period).

Preliminary design considerations for liquefaction effects are outlined in Section 5.2.5 below.

5.2.5 Design Considerations for Liquefaction Effects
As outlined in Section 5.2.4, the preliminary liquefaction assessment indicates liquefaction may be
triggered within fill materials and Takaanini Formation Unit 3 soils under ULS seismic loading. The
following liquefaction effects should be considered for preliminary foundation design:

- Reduction of vertical skin friction capacity for foundation piles;
- Vertical down-drag loading on foundation piles;
- Reduction in lateral foundation capacity/stiffness; and
- Lateral spreading and kinematic loading.

These considerations are summarised below.

Reduction in Skin Friction:
Skin friction in compression and tension should be neglected within all soil units above the Takaanini
Formation Unit 4 for all ULS seismic and post seismic design cases, as outlined in Table 5-5.

Vertical Down-Drag Loading:
Following ULS earthquake shaking, once excess pore pressures dissipate, reconsolidation of liquefied
soils can result in liquefaction-induced ground settlements and subsequent down-drag loading
(negative skin friction) on pile shafts. For preliminary design, it is recommended that down-drag loading
is considered from ground level to the base of Takaanini Formation Unit 3 (16.5 to 25 m below existing
ground levels). A typical negative skin friction value of 30 kPa is recommended for preliminary design.
As down-drag occurs in a post-seismic case, down-drag loading does not need to be combined with
ULS seismic inertial loading and need only be considered with respect to post-seismic settlement.

Reduction in Lateral Foundation Capacity/Stiffness:
Shallow ground beams (embedded less than 1.5 m below existing ground levels) are expected to be
founded in non-liquefiable soils (i.e. above the groundwater table) so the preliminary lateral capacities
and stiffnesses presented in Section 5.5.2.1 may be adopted for all design cases.
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The triggering of liquefaction within fill materials below the groundwater table and Takaanini
Formation Unit 3 soils will reduce the lateral capacity and stiffness of the ground response for
foundation piles (and any other deep foundation components). This will require further assessment at
developed/detailed design, however, preliminary advice in relation to soil springs and seismic load
combinations is provided in Section 5.5.2

Lateral Spreading and Kinematic Loading:
Lateral spreading involves the horizontal displacement of blocks of material towards an open face as a
result of sliding along a liquefied soil layer. Lateral spreading requires the presence of continuous
liquefiable layers of sufficient thickness, located at a depth at which the lateral spreading mechanism is
kinematically feasible.

Initia previously assessed10 the lateral spreading hazard at the site towards the western boundary
during the design of the seawall strengthening works. As the depth and extent of liquefiable fill varies
between CPT locations, there is a lack of continuity of liquefiable soils layers that would be necessary
for full lateral spreading conditions to occur. Similarly, due to the depth and discontinuity of potentially
liquefiable layers within the Takaanini Formation (particularly at the western end of the site) there is
not considered to be a risk of lateral spreading within the Takaanini Formation soils.

Notwithstanding this, the recent seawall strengthening works, completed in 2020, was conservatively
designed to account for a degree of lateral spreading within the fill materials and support the site
under an ULS seismic event. This is detailed in the Initia design report10 for the seawall strengthening
works. Accordingly, there is a negligible risk of lateral spreading towards the west. There is also not
considered to be a lateral spread risk towards the north-east or south due to the discontinuity of the
liquefiable fill layers and the considerable offset from the nearest free faces.

Building foundations therefore do not need to accommodate lateral spreading but should be designed
to accommodate seismic kinematic ground displacements. A preliminary assessment of kinematic
displacements in accordance with the methodology presented in Tokimastu and Asaka (1998)11 has
been undertaken which indicates the following:

- Approximately 50 mm kinematic displacement within the fill soils across a typical depth range
of 3 – 6 m below existing ground level; and

- Approximately 150 mm kinematic displacement within the Takaanini Formation Unit 3 soils,
across a typical depth of 12 – 22 m below existing ground level.

Preliminary design of piles shall consider these displacements; however, this shall be refined at
developed/detailed design. Loading from kinematic ground displacement will not need to be
considered in conjunction with 100% ULS base shear inertial loading, as outlined in Section 5.5.2.

5.3 Earthworks and Lift Pit Considerations
Earthworks at the site are generally expected to be limited to:

- Minor backfilling around ground beams or to backfill historic pits etc.;
- Shallow excavations for ground beams/pile caps (generally less than 1.5 m depth);
- Deeper excavations up to approximately 4 m below existing site levels (i.e. to approximately

RL –1 m) for the 2 No. central cores caps positioned below lift pits.

Geotechnical recommendations with respect to general earthworks and lift pit excavations are
presented in the subsections below.

10 Initia Ltd (December 2019). Orams Marine, Site 18. Northern Seawall Geotechnical Analysis Report. Rev A. Ref:
P-000555.
11 Tokimastu, K. & Asakam Y. (1998). Effects of liquefaction-induced ground displacements on pile performance in
the 1995 Hyogoken-Nambu earthquake. Soils and Foundations, Special Issue on the Geotechnical Aspects of the
January 17, 1995 Hyogoken-Nambu (Kobe) Earthquake, Vol. 38, pp. 163–177.
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5.3.1 Earthworks Filling Recommendations
Widespread bulk filling should be avoided below and adjacent to the building platform as it will trigger
consolidation settlements (particularly within the existing fill and marine sediments) which will in turn
impose down-drag loading on foundation piles. Ground floor slabs and ancillary ramps should be
suspended on piles.

Minor filling may be required to backfill behind temporary cut batters (e.g. around ground beams). It is
recommended a well graded hardfill (e.g. GAP65) is utilised for this purpose. Compaction criteria shall
be defined at detailed design.

5.3.2 Minor Excavation (≤1.5 m depth) Recommendations
Shallow excavations (e.g. for ground beams and pile caps) less than approximately 1.5 m below existing
ground levels are not expected to encounter groundwater. The excavations are also generally
expected to be able to be formed unsupported, however, due to the variability in the fill materials,
benching and battering will likely be required where loose materials are encountered.

Temporary sheet pile retention may be required along the southern boundary where there may be
insufficient space to bench/batter excavations due to the existing Orams B2 building. Whilst the
temporary works should be designed/reviewed by a geotechnical engineer, the monitoring of retaining
wall deflections should not be required. This is because the B2 building is suspended on steel UC
piles12 driven to rock and the sheet pile wall and temporary retention will be of limited retained height.

The existing fill materials are understood to be contaminated and specific site controls and disposal
requirements may be required as detailed in the separate Ground Contamination Report13.

5.3.3 Lift Pit/Core Excavation Recommendations
The structural system of the central tower and marina building necessitates structural piles with a core
cap below the proposed lift pits. This will necessitate locally deeper excavations to form the core caps.
Structural concept markups14 indicate the underside of the lift pits will sit at circa RL + 1.1 m and the
underside of the core caps at circa RL -1.0 m (however options with shallower excavations are also
being considered). Accordingly, temporary excavation depths of up to approximately 4.2 m below
existing ground levels will be required.

The central tower core excavation is expected to sit within hydraulic fill materials (below a thin capping
of granular/mixed fill). The marina building excavation is also expected to likely sit within hydraulic fill,
however, deeper granular/mixed fill may also be present, given the proximity to the seawall.

Based on groundwater levels recorded in BH501 (located adjacent to the central tower core
excavation) and GBH111P (located 20 m south-west of the western tower core), temporary
excavations to RL –1.0 m are expected to extend below groundwater levels by:

- Approximately 2 – 2.5 m during high tide conditions; and
- Approximately 1 -  2 m during low tide conditions.

Accordingly, temporary dewatering will be required to construct the core-caps. Based on our previous
experience at the adjacent Orams site developments, a temporary groundwater cut-off wall around the
perimeter of each excavation will be required to facilitate this, given the high permeability of some of
the fill materials and the recharge from the adjacent harbour. Design of the cut-off wall will be
undertaken during detailed design, but it is expected the cut-off wall will need to extend approximately

12 Stratagroup Consulting Engineers (21/03/2019). Orams Marine. Wynyard Quarter Workshops and Retail
Complex. Beaumont Street, Auckland. Building B1b-B2 Foundation and Ground Floor Slab For Building Consent.
Drawing Set. Project No. J4793.
13 Williamson Water & Land Advisory (19/11/2025). 118 Beaumont Street, Ground Contamination Support For
Fast Track Consenting. Ref: WWLA1615.
14 Robert Bird Group (28/10/2025). Core Cap Concept Options PDF. Received 28/10/2025.
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3 - 4 m into the low permeability Pleistocene aged Takaanini Formation soils (Unit 2 & 3) (i.e. to
approximately 10-13 m depth or 6-9 m below the underside of excavation). Provided this is
undertaken, it is expected that groundwater inflows into the excavation will be able to be controlled
via a series of sump pumps inside the cut-off wall. It is noted that both the soils and groundwater
extracted from the excavations may be contaminated so appropriate controls will be required.

The cut-off wall could comprise sheet-piling, a secant pile wall or Cutter Soil Mixing (CSM) panels. It is
expected that sheet-piling or CSM panels will be the most economic option. The cut-off wall will also
need to be designed to maintain stability of the 4.2 m deep temporary cuts. If sheet piles are adopted,
it is expected that temporary propping will be required (likely comprising steel corner struts and/or
cross struts). CSM panels may need to be reinforced using steel sections.

A concept markup of a temporary sheet pile option is presented on Figure 5-1 below. It is noted that
specific geotechnical and structure design will be required to detail the cut-off wall and the dimensions
presented below are indicative only.

Figure 5-1: Concept Sketch – Sheet pile cutoff wall for core excavations

The permanent core/lift pit structures should be designed to be fully tanked with consideration for
groundwater pressures acting on the base and walls of the pit. It is recommended that the structural
and waterproofing design accommodates hydrostatic pressures arising from groundwater levels rising
up to ground surface level (i.e. approximately RL 3.2 m) in the extreme case.

5.3.3.1 Auckland Unitary Plan and Settlement Effects Considerations
The Auckland Unitary Plan (AUP) generally requires specific consents to be applied for where
excavations extend below the natural groundwater level. Based on the groundwater monitoring, the
proposed core cap excavations for the central and western towers will extend approximately 1 – 2 m
below low tide groundwater levels and 2 – 2.5 m below peak high tide groundwater levels.
Accordingly, temporary groundwater take will be required during construction. In the long term, the lift
pits/core caps will not require groundwater take (as they will be designed to be tanked) but will sit
below existing groundwater levels.

The proposed excavations have been assessed against the AUP Groundwater Take and Divert
Permitted Activity Criteria. Based on the assessment, attached in Appendix G, the core cap
excavations will not meet the permitted activity for groundwater on the basis that:

- The permanent core caps may extend marginally greater than 2 m below the natural high-tide
water level (i.e. not a permitted activity under E7.7.1.10 – diversion); and

- Temporary dewatering (i.e. groundwater take) to enable the construction of the core caps may
take greater than 30 days (i.e. may not be a permitted activity under E7.6.1.6 – groundwater
take).
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(v) on groundwater pressures,
levels or flow paths and saline
intrusion

As discussed in the report sections above, the
proposed excavations will have negligible effects on
groundwater pressures, levels and flowpaths outside
the property boundary (and will only have minor
effects inside the property boundary during the
construction of the tower cores), provided the
recommendations in this report are followed.  The
risk of saline intrusion (beyond that which naturally
occurs due to tidal movements) is considered to be
negligible, given the presence of the groundwater
cutoff wall across the site and the limited excavation
depth.

(vi) from ground settlement on
existing buildings, structures
and services including roads,
pavements, power, gas,
electricity, water mains,
sewers and fibre optic cables;

As discussed above groundwater drawdown
settlements are assessed as being negligible provided
the recommendations of this report are follows.

(vii) arising from surface flooding
including any increase in
frequency or magnitude of
flood events;

There is a negligible increased risk of surface flooding
as a result of the proposed excavations, the
excavations are not sufficiently deep or wide to
cause groundwater damming that could affect
flooding.

(viii) from cumulative effects that
may arise from the scale,
location and/or number of
groundwater diversions in the
same general area;

The diversion will be short term only during
construction and not in the vicinity of other
diversions.  Accordingly cumulative effects are
considered to be negligible.

(ix) from the discharge of
groundwater containing
sediment or other
contaminants;

Not a geotechnical consideration, not assessed as
part of this report.

(x) on any scheduled historic
heritage place;

Not relevant, there are no scheduled historic heritage
places in the vicinity, i.e. the proposal will have no
effect on a historic heritage place.

(xi) on terrestrial and freshwater
ecosystems and habitats.

The proposal will have no effect on terrestrial and
freshwater ecosystems and habitats, it is in a fully
developed urban environment with no off site
effects.

(b) The need for mineral
extraction within a Special
Purpose - Quarry Zone to
carry out dewatering or
groundwater level control and
diversion and taking of
groundwater in the context of
mineral extraction activity

Not relevant

(c) monitoring and reporting
requirements incorporating,
but not limited to:
(i) the measurement and
recording of water levels and
pressures;
(ii) the measurement and
recording of the settlement of
the ground, buildings,
structures and services;

As discussed above, given the negligible offsite
effects, specific monitoring and reporting is not
considered to be warranted.
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(iii) the measurement and
recording of the movement of
any retaining walls
constructed as part of the
excavation or trench; and
(iv) requiring the repair, as
soon as practicable and at the
cost of the consent holder, of
any distress to buildings,
structures or services caused
by the groundwater diversion.

(d) the duration of the consent
and the timing and nature of
reviews of consent conditions;

Not a geotechnical consideration, not assessed as
part of this report.  However it is noted that the take
and diversion will only occur during construction.

(e) the requirement for and
conditions of a financial
contribution and/or bond;

Not a geotechnical consideration, not assessed as
part of this report.

(f) the requirement for a
monitoring and contingency
plan or contingency and
remedial action plan.

As discussed above, given the negligible offsite
effects, specific monitoring and reporting is not
considered to be warranted.

5.4 Long Term Stability Considerations
As previously outlined in Section 5.2.5, works were previously completed in 2020 to strengthen the
existing seawall along the western boundary. The geotechnical design of the strengthening is
documented in the Initia Geotechnical Design Report16. The strengthening works comprised 1200 mm
diameter reinforced concrete piles with a reinforced concrete capping beam. The piles were installed
behind the existing seawall structure and ties were installed to structurally connect the existing seawall
to the new capping beam. The strengthening works extended across the full length of the boundary of
the subject site.

The strengthening works were designed for a 50 year design life including ULS seismic loading under a
1 in 500 year return period earthquake. The design considered short term surcharge loading of 20 kPa
and long-term loading surcharge loading of 10 kPa (allowing for traffic loading).

On this basis, provided the proposed building does not surcharge the wall (i.e. it is founded on pile
foundations, as recommended in this report) the seawall will support the site over the design life of the
development and no further specific stabilisation measures are required along this boundary.

The remainder of site is near flat (both currently and post-development) and presents no long-term
stability hazard including to people and property in the immediate and surrounding environment.

5.4.1 PC120 Stability Review
The Auckland Council GIS Landslide Susceptibility Maps have been reviewed. The site and surrounding
area (within 150 m of the site) is mapped as having “very low” large scale landslide susceptibility, as
shown on Figure 5-3 below. The site and surrounding area (within 150 m of the site) has been mapped
as having “low to very low” shallow landslide susceptibility, except for one “square” offset 30 m from
the site, mapped as having “very high” shallow landslide susceptibility, as shown on Figure 5-4 below.

16 Initia Ltd (December 2019). Orams Marine, Site 18. Northern Seawall Geotechnical Analysis Report. Rev A. Ref:
P-000555.
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This “very high” square appears to relate to existing seawalls supporting neighbouring sites and
therefore poses no credible landslide hazard to the development site.

A landslide risk assessment has been completed in accordance with PC120 (due to the presence of the
“very high” risk square) and is presented in Appendix J. The desk study assessment (Stage 1) concludes
no credible moderate, high or very high susceptibility areas are present. Consequently, the landslide
risk is assessed as low (acceptable) and no further assessment is required.

Figure 5-3: Auckland Council Large Scale Landslide Susceptibility Map (2025)
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Figure 5-4: Auckland Council Shallow Landslide Susceptibility – markup of “Very High” square. All
other areas within 150 m of the site mapped as Very Low to Low Susceptibility

5.5 Building Foundations
Given the variability in the fill materials and the strengths/compressibility of the alluvium deposits, it
will be necessary to support the buildings on piled foundations extending to East Coast Bays
Formation siltstone and sandstone rock.  For clarity, it is noted that the proposed buildings can feasibly
be founded on piled foundations at the site, and the proposed building heights are not constrained by
the site geotechnical conditions.

It is understood the intended foundation type comprises reinforced concrete bored piles
interconnected via a series of embedded pile caps and ground beams which may contribute to the
lateral resistance of the foundation system. The ground floor slab should be detailed to be fully
suspended.

The following subsections provide geotechnical advice in relation to:

- Preliminary axial (vertical) foundation design parameters;
- Preliminary lateral foundation design parameters;
- Concrete exposure class; and
- Piling construction considerations.

It is noted that further geotechnical investigation and analysis will be required in subsequent design
stages to confirm design details and parameters for the foundation system.

5.5.1 Preliminary Axial Foundation Design Recommendations
The key geotechnical considerations for preliminary axial design of the proposed reinforced concrete
bored piles include:

- Depth to East Coast Bays Formation Rock (which will influence pile lengths);
- Skin friction and end bearing resistances; and
- Vertical pile spring stiffnesses.











30

February 2026
Initia Ref: P-002883 Rev C
188 Beaumont Street – Development
INITIA

recorded concentrations would fall under the XA2 exposure classification (Moderately aggressive
chemical environment) in accordance with Table 3.3 of NZS330119.

5.5.4 Pile Constructability Considerations
The site has been subject to a long history of development and buried structures may be present
across the site (tank bases, piles or other underground structures).  Accordingly a demolition, removal
phase to clear the site in advance of the main piling works should be considered.

The proposed bored piles will extend below the groundwater table and through loose fill materials and
sands. Accordingly, temporary support, potentially down to the top of East Coast Bays Formation
Rock, will likely be required to prevent pile hole collapse. Given the depth over which temporary
support will likely be required, it will likely be most cost effective to use support fluids (e.g. bentonite
or polymers).  A suitably experienced piling contractor should be consulted for further advice on
suitable support fluids for the site.  Short temporary stub casings may also be required through the
upper granular fill to mitigate loss of support fluid.

The base of pile holes will need to be cleaned using a clean-out bucket prior to pouring concrete and
concrete shall be tremie poured.

It is noted that drilling spoil will include contaminated soils which will need to be disposed of
appropriately in accordance with the separate Ground Contamination Report20.

It is likely that piles below the central cores/lift shafts would be dead-drilled, prior to excavation of the
cores.

5.5.5 Pavement Considerations
It is understood the extent of any on-grade pavements at the site will be negligible, given it is proposed
the building footprint will extend across the majority of the site.

For any localised pavement areas, subgrade conditions will comprise existing fill materials that are
expected to be variable. Shallow ground improvements may be required to form a suitable subgrade
surface. In situ cement stabilisation has been successfully adopted at the adjacent Orams site and
could be an effective option. However, given the localised extent of pavements, localised undercutting
and replacement may be more practical.

5.6 National Policy Statement on Natural Hazards 2025
An assessment of natural hazard risk has been undertaken in accordance with the with the National
Policy Statement on Natural Hazards 2025 (NPS-NH) for the following potential natural hazards:

 Landslips;
 Active faults;
 Liquefaction.

These are discussed below. For each potential natural hazard, a two step process has been followed:

1. Hazard identification
2. If a hazard has been identified in Step 1 above, a semiquantitative risk assessment of the

hazard in accordance with Appendix 1 of NPS-NH has been carried out.

5.6.1 Landslips

19 The concrete exposure class is presented to assist with preliminary structural design and influences
the type of concrete specified for various structural elements.
20 Williamson Water & Land Advisory (19/11/2025). 118 Beaumont Street, Ground Contamination Support For
Fast Track Consenting. Ref: WWLA1615.
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Hazard Identification

With reference to landslip hazard risk, hazard identification (and risk assessment if necessary) is a part
of the Auckland Council Plan Change 120 “Appendix 24 method”.  We have followed this method, as
discussed in Section 5.4.1 above.  Based on this, no landslip/landslide hazard has been identified with
respect to the proposed development.

Semiquantitative Risk Assessment

As no hazard has been identified, no semiquantitative risk assessment is required/possible.

5.6.2 Active Faults
Hazard Identification

As discussed in Section 5.2.2 above, no known active faults are located in the vicinity of the site.  No
active faults are mapped in the vicinity of the site in the GNS active faults database (and no active
faults are mapped in the Auckland urban area).  On this basis (and based on the low seismicity of the
Aukland Region), no active fault hazard has been identified with respect to the proposed development.

Semiquantitative Risk Assessment

As no hazard has been identified, no semiquantitative risk assessment is required/possible.

5.6.3 Liquefaction
Hazard Identification

As discussed in Section 5.2.4 above, a potential liquefaction hazard has been identified at the site.

Semiquantitative Risk Assessment

Given a potential liquefaction hazard has been identified at the site, a semiquantitative risk assessment
has been undertaken in accordance with Appendix 1 of NPS-NH.

Scenario 1, 1 in 500 year Earthquake

As discussed in Section 5.2.4 above, liquefaction has been assessed as first triggering at the site as a
result of an approximately 1 in 200 to 1 in 500 year seismic event.  In accordance with Table 1 of NPS-
NH, this corresponds to a likelihood level of “Unlikely”.

The consequences associated with this level of liquefaction are considered to be “Minor” as per Table
2 of NPS-NH, provided the recommendations in this report are followed.

Scenario 2, Rare Earthquake (1 in 500 to 1 in 5000 year event)

More significant liquefaction could occur during larger “Rare” earthquakes (as per Table 1 of NPS-NH).
A consequence assessment has been undertaken considering this potentially more significant
liquefaction triggering.  It is noted that any liquefaction will be coincident with significant earthquake
shaking associated with such a rare earthquake.  Earthquake shaking is not covered by the NPS-NH.
Accordingly when assessing the consequences of liquefaction during a rare earthquake, only the
incremental consequences beyond those that may be anticipated by earthquake shaking alone have
been considered.

Provided the recommendations of this report are followed, while structural damage from strong
earthquake shaking remains possible as a result of a rare earthquake (consistent with Building Code
performance expectations), the extent of such damage is not expected to be significantly exacerbated
by liquefaction. The consequences attributable to liquefaction are therefore assessed as Moderate as
per Table 2 of NPS-NH (some incremental land and building damage is possible, but not to the level
that could be described as Major in Table 2).



32

February 2026
Initia Ref: P-002883 Rev C
188 Beaumont Street – Development
INITIA

Overall Risk Level

Based on the above assessed likelihood and consequence pairs (Unlikely/Minor and Rare/Moderate), a
risk level of “Low” is determined as per Figure 1 of NPS-NH.

5.7 Further Work
5.7.1 Design
This report has been prepared to support preliminary design. The assessment and reporting is
considered appropriate for the purpose of the substantive application under the Fast Track Approvals
Act (2024).

Additional geotechnical analyses and reporting will be required to support developed and detailed
design. It is also anticipated that supplementary ground investigations will be warranted to de-risk and
optimise the projects design, particularly in relation to liquefaction effects, depths to rock and seismic
subsoil classification. Further work may include the following:

- Supplementary machine boreholes and/or CPTs to map depths to rock and refine pile length
estimates;

- Sampling of soils which are marginally susceptible to liquefaction to refine liquefaction
analyses and subsequent effects;

- Detailed design of temporary groundwater cut-off/retention structures for the central and
western tower core cap excavations;

- Detailed analysis of vertical pile springs;
- Detailed analysis of horizontal pile and ground beam springs, including consideration for

liquefied springs and kinematic ground displacements.

Further to the above, Initia should be given the opportunity to review the civil and structural drawing
sets ahead of submission for Building Consent to check that the recommendations in this report and
subsequent reporting are correctly interpreted and implemented.

5.7.2 Construction Monitoring
Geotechnical construction monitoring will be required to confirm the design assumptions (e.g.
foundation pile and ground beam embedment conditions) are consistent with the design assumptions
and design ground model. Specific construction monitoring requirements will depend on the detailed
design of the building.  It is recommended that geotechnical construction monitoring requirements be
confirmed by the project geotechnical engineer at the end of the detailed design stage.
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6. Conclusions and Recommendations
The following key geotechnical conclusions can be made in relation to the preliminary design and the
substantive application (under the Fast-track Approvals Act 2024) of the development at 188
Beaumont Street, Auckland Central:

Subsurface Conditions

1. The site is underlain by uncontrolled reclamation fill, typically comprising an upper layer of
granular/mixed fill underlain by Hydraulic Fill (typically SILT and SAND mixtures). The fill
materials are underlain by deep deposits of Takaanini Formation sediments including an upper
layer of recent Marine Deposits underlain by older Pleistocene aged soils. East Coat Bays
Formation siltstone and sandstone rock underlies the site from typical depths between
22 – 31 m.

2. Groundwater levels at the western end of the site are tidally influenced but the tidal response
rapidly attenuates towards the east (and is further attenuated by the groundwater cut off wall
that has been installed across the western part of the site). Groundwater levels up to
approximately RL +1.5 m (NZVD2016) may be expected during high tide.

Seismic Subsoil Class

3. Based on site specific shear wave velocity testing undertaken, the site has been classified as
Class C in accordance with NZS1170.5:2004.

Liquefaction Triggering and Effects

4. Under SLS levels of shaking (1 in 25 year return period earthquake) liquefaction is not
triggered at the site;

5. Under ULS levels of shaking, liquefaction is triggered within loose fill layers (typically between
3 – 6 m depth) and within marginal Pleistocene aged SILT/SAND mixtures of the Takaanini
Formation (typically between 12 – 22 m depth).

6. Preliminary foundation design should consider liquefaction effects (i.e. reduction of skin
friction and lateral support, down-drag loading and kinematic displacement loading) due to
liquefaction with the fill and Takaanini Formation deposits.

Long Term Stability Considerations

7. The existing western sea wall was recently strengthened in 2020 using reinforced concrete
soldier piles with structural ties to the existing seawall facing. Provided the proposed building
does not surcharge the wall (i.e. is founded on deep piles) there is not considered to be a site
stability risk over the 50 year design life of the building under both static and seismic design
cases. The sea wall strengthening has mitigated existing potential lateral spreading hazards at
the site.

8. The remainder of the site is near flat (currently and post development) and accordingly poses
no long term landslide stability hazard.

9. The site and surrounding area has a low landslide susceptibility in accordance with Appendix
24 of PC120. Accordingly, the development complies with the PA standards in E36.6.A1 of
PC120.

Earthworks Considerations

10. Excavations for shallow pile caps and ground beams (<1.5 m depth) are unlikely to encounter
groundwater and can generally be formed using temporary unsupported cuts, with benching
where required.

11. Locally deeper excavations, approximately 4.2 m below existing ground levels will be required
for the central cores below the central and western towers. These will require a temporary
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retention structure that can support the temporary cut and provide a groundwater cut-off. A
propped sheet pile wall or CSM panels may be suitable options.

12. Based on the current structural concept, the excavation of the central and western tower
cores will not be a permitted activity in accordance with the AUP E7 (Groundwater Take and
Divert) and will require a specific groundwater consent which is sought as a part of this
substantive application.

13. Given the significant lateral offset between the central core excavations and existing
buildings/public infrastructure, groundwater or settlement monitoring is not considered to be
required as a condition of the groundwater consent. This is provided that the excavations are
supported be appropriately detailed groundwater cutoff and retention walls.

14. The excavated soils and groundwater at the site may be contaminated and appropriate
controls will be required, in accordance with the separate Ground Contamination report21.

Building Foundations Considerations

15. The buildings can be feasibly founded on piled foundations extending to the East Coast Bays
Formation Rock, and the building heights are not constrained by the geotechnical conditions at
the site.

16. Bored reinforced concrete piles, socketed into East Coast Bays Formation siltstone and
sandstone are expected to be the preferred foundation solution for the proposed buildings;

17. Temporary support of pile shafts will likely be required to prevent collapse. This is expected to
likely include bentonite (or polymer) support fluids, potentially in conjunction with temporary
steel casing within upper granular fill materials.

18. Axial pile design should consider liquefaction induced down-drag loading in a post-ULS seismic
design case.

19. Lateral base shear is expected be taken out via passive ground resistance against both shallow
ground beams and piles.

20. Lateral foundation design for ULS seismic loading will need to consider loss of
support/stiffness due to liquefaction and lateral kinematic loading. These liquefaction effects
will not need to be assessed in combination with 100% base shear inertial loading, as outlined
in Table 5-7.

21. Existing environmental testing by Tonkin & Taylor indicates the site may constitute an
aggressive chemical environment with respect to the NZS3101 concrete exposure
classification.

National Policy Statement – Natural Hazards (NPS-NH)

An assessment of natural hazards in the context of NPS-NH has been undertaken with respect to
active fault, landslip and liquefaction hazards.  In summary, no active fault or landslip hazards have
been identified in relation to the site or development.  A potential liquefaction hazard exists.  The risk
associated with the identified liquefaction hazard has been assessed as low per NPS-NH, provided the
recommendations of this report are followed.

Further Work

22. Further geotechnical investigation, analysis and reporting will be required to support
developed and detailed design stages of the project. Further details are provided in Section
5.7.1.

23. The scope of geotechnical assessment and reporting presented in this report is considered
appropriate to support the substantive application under the Fast-track Approvals Act (2024).

21 Williamson Water & Land Advisory (19/11/2025). 118 Beaumont Street, Ground Contamination Support For
Fast Track Consenting. Ref: WWLA1615.
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7. Applicability
This report has been prepared for our client, Westhaven Residential LP, with respect to the brief
provided to us.  The advice and recommendations presented in this report should not be applied to any
other project or used in any other context without prior written approval from Initia Limited.

Report prepared by:  Report reviewed and authorised by:

Kieran Bursell
Geotechnical Engineer

 Matt Wansbone
Senior Geotechnical Engineer
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Appendix A Initia Figures
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Appendix B Initia Investigation Logs
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0.00m: Concrete

0.10m: Cobbly GRAVEL, with some sand, with minor
clay and silt; dark reddish brown. Loosely packed;
wet; gravel, subrounded to subangular, basalt;
cobbles, up to 100mm.

0.24m: Concrete

0.40m: Cobbly GRAVEL, with some sand, with minor
silt; dark reddish brown. Loosely packed; wet; gravel,
subangular to subrounded, basalt; cobbles, up to
100mm.

1.5m: Core loss

1.80m: Sandy GRAVEL, with some clay and silt; dark
reddish brown. Loosely packed; moist; gravel, fine to
coarse, subangular to subrounded, BRICK with some
basalt; sand, fine to coarse.

2.3m: Core loss

2.75m: Sandy GRAVEL, with some silt and cobbles.
Loosely packed; gravel, subrounded to subangular,
BRICK with subord scoria basalt ; cobbles, up to
100mm.

3.00m: Core loss

3.90m: GRAVEL, with some silt and sand. Loosely
packed; gravel, medium to coarse, subrounded to
subangular, vesiclar basalt. Single shard of glass

4.00m: Core loss
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.

Hole Depth
27.09m

Scale 1:25 Rev.: A
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10.30m: Silty SAND, with minor clay, with trace
fibrous organic material; light grey with yellow
staining. Very loose to loose; low plasticity; moist;
sand, fine to medium.

10.50m: Core loss

10.65m: Clayey SILT, with trace fibrous organic
material; light greenish grey. Stiff; high plasticity;
moist.

12.30m: SILT, with some clay, with minor wood
fragments; light greyish brown. Stiff; low plasticity;
moist.

12.75m: SILT, with some clay, with trace amorphous
organic material; light greyish green. Stiff; low
plasticity; moist.

13.30m: Sandy SILT, with minor clay, with trace
amorphous organic material; light greyish green. Stiff
to very stiff; non-plastic; moist; sand, fine.

13.40 - 13.55m: Silty SAND, with minor clay; light greyish
green. Loose; non-plastic; moist; sand, fine.
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.
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16.00m: SILT, with some clay, with minor sand, with
trace amorphous organic material; greenish grey.
Stiff to very stiff; low plasticity; moist; sand, fine.

16.25m: Clayey SILT with thinly interbedded organic
leaf material; brownish green. Stiff to very stiff; high
plasticity; moist.

16.50m: Core loss

16.89m: Sandy SILT, with some fibrous leaf material,
with minor clay; dark greenish grey. Stiff; low
plasticity; moist; sand, fine.

17.17m: Clayey SILT, with minor amorphous organic
material; light greenish grey. Very stiff; high plasticity;
moist.

18.45m: Sandy SILT, with some clay, with trace
amorphous organic material; light greenish grey.
Very stiff; low plasticity; moist; sand, fine.

17.00m: 50mm wood fragments at 17m and 17.15m
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.
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19.90m [Cont'd]: SILT, with some clay and sand;
greenish grey. Stiff; high plasticity; moist; sand, fine.

20.30m: Sandy SILT, with minor clay; greenish grey.
Stiff to very stiff; low plasticity; moist; sand, fine.

21.35m: Silty SAND, with minor clay; greenish grey.
Medium dense; low plasticity; moist; sand, fine.

22.20m: Gravelly SAND, with some silt, with minor
clay; dark greenish grey. Medium dense; moist; sand,
coarse; gravel, fine to medium, subrounded to
subangular.

22.50m: SAND, with some silt, with minor clay; dark
greenish grey. Medium dense; non-plastic; moist;
sand, fine to medium.

22.80m: Sandy SILT, with minor clay; greenish grey.
Very stiff; low plasticity; moist; sand, fine.

23.40m: Clayey SILT, trace amorphous organic
material; light greenish grey. Very stiff; high plasticity;
moist.

23.50m: Sandy SILT, with minor clay; dark greenish
grey. Hard; low plasticity; moist; sand, fine.

23.70m: Slightly weathered; dark greenish grey;
massive;  SILTSTONE; very weak.

24.00m: Slightly weathered; dark greenish grey;
massive;  SANDSTONE; very weak.

24.20m: Slightly weathered; dark greenish grey; ,
bedded, gently inclined, thin;  SILTSTONE; very
weak.
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.
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25.40m: Unweathered; dark greenish grey; massive; 
SANDSTONE; weak.

25.80m: Unweathered; dark grey; massive;
SANDSTONE; weak.

26.20m: Unweathered; dark greenish grey; , bedded,
gently inclined, thin;  SILTSTONE; weak.
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25.00 - 25.10m: Slightly weathered; dark greenish grey;
SANDSTONE; very weak.
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.
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10.0m: Core loss

10.5m: Sandy SILT, trace clay; grey mottled greenish
grey, trace streaks of organic matter (decomposing
rootlets). Stiff, wet, low plasticity

12.65m: Grades to sandy SILT; greenish grey
mottled grey, trace dark grey mottles

14.2m: Fine to medium SAND, minor silt; bluish grey.
Medium dense, wet

14.35m: Fine SAND, minor silt; grey. Medium dense,
wet

14.7m: Fine to coarse SAND, some organic matter,
trace silt; grey with dark brown streaks. Medium
dense, wet

10.80m: Becomes sandy SILT

11.60m: Becomes light brownish grey

11.95m: Wood fragment

13.90m: Becomes bluish grey

14.30 - 14.35m: Some laminae of grey CLAY and dark
grey fine to medium SAND

14.85m: Trace organic material

-5
-6

-7
-8

-9

B
o
x 

4
, 
9
.0

-1
2
.0

m
B

o
x 

5
, 
1
2
.0

-1
4
.3

m

2/3
5/5
5/6

N=21

1/2
3/3
4/5

N=15

2/3
4/4
5/6

N=19

T
a
u
ra

n
g
a
 G

ro
u
p

P
Q

T
T

S
P

T
P

Q
T

T
S

P
T

P
Q

T
T

S
P

T
P

Q
T

T

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

1
0
0

10.5

11.0

11.5

12.0

12.5

13.0

13.5

14.0

14.5

Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 6.07-8.07m and packed
with K2 sand.

Hole Depth
31.61m

Scale 1:25 Rev.: A



G
e
n
e
ra

l L
o
g
 -

 3
/1

0
/2

0
1
8
 1

2
:3

9
:4

0
 P

M
 -

 P
ro

d
u
ce

d
 w

ith
 C

o
re

-G
S

 b
y 

G
e
R

o
c

v3
2
b

DRILLED BY:  James

LOGGED BY:  JASM / DSA

CHECKED:  MHU

START DATE:  10/07/2018

FINISH DATE:  12/07/2018

CONTRACTOR:  DCN

SHEET: 4 OF 7

BOREHOLE No.:

GBH102P

R.L. GROUND:   5.18m

R.L. COLLAR:

SURVEY: Total
Station\Surveyed

DATUM:   Site

PROJECT:  Orams Site 18

LOCATION: Orams Site 18, Beaumont St, Auckland

JOB No.:  30881.2000_1000

CO-ORDINATES:

DIRECTION:

ANGLE FROM HORIZ.:

0°

-90°

(NZTM2000)

5921398.43 mN
1756416.41 mE

G
E

O
L
O

G
IC

A
L
 U

N
IT

DESCRIPTION OF CORE

R
Q

D
 (

%
)

W
a
te

r 
L
e
ve

l

F
ra

ct
u
re

S
p
a
ci

n
g
 (

m
m

)

BOREHOLE LOG

SOIL: Classification, colour, consistency / density, moisture, plasticity

ROCK: Weathering, colour, fabric, name, strength, cementation R
o
ck

 W
e
a
th

e
ri
n
g

Description

& Additional Observations

C
a
si

n
g

In
st

a
lla

tio
n

C
o
re

 B
o
x 

N
o

ROCK DEFECTS

2
0

0
0

6
0

0
2

0
0

6
0

2
0

U
W

S
W

M
W

H
W

C
W

E
S

V
S S M
S

W V
W

E
W

F
lu

id
 L

o
ss

 (
%

)
2

5

5
0

7
5

D
e
p
th

 (
m

)

G
ra

p
h
ic

 L
o
g

R
L

 (
m

)

R
o
ck

 S
tr

e
n
g
th

S
a
m

p
lin

g
 M

e
th

o
d

C
o
re

 R
e
co

ve
ry

 (
%

)

T
e
st

in
g

D
e

fe
c
t 

L
o

g

15.0m: SILT, minor fine sand, trace clay; brownish
grey. Very stiff, wet, low plasticity

15.3m: SILT, some clay, some fine sand; bluish grey.
Very stiff, wet, low plasticity

18.0m: Sandy SILT; grey, minor white specs.
Medium dense, wet. Sand; fine to coarse.

19.3m: Grades to silty fine to medium SAND; grey.
Medium dense, wet
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 6.07-8.07m and packed
with K2 sand.
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20.0m: Silty fine SAND; grey. Medium dense, wet.

22.95m: Core loss

24.0m: Silty fine SAND; grey, minor brownish grey
mottles. Dense, wet

24.45m: Core loss

24.7m: Sandy SILT, trace organic matter; grey minor
black streaks. Very stiff to hard; wet.

24.85m: Fine to medium SAND; grey. Very dense,
moist
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 6.07-8.07m and packed
with K2 sand.
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24.85m [Cont'd]: Fine to medium SAND; grey. Very
dense, moist

25.5m: SILT, minor fine sand. Very stiff to hard,
moist, low plasticity

25.65m: Fine to medium SAND, minor silt. Very
dense, moist

25.8m: SILT; grey. Very stiff to hard, moist, low
plasticity

25.9m: Fine SAND, trace silt; grey. Very dense, moist

26.3m: Core loss

26.7m: Fine SAND, minor silt; grey. Very dense,
moist

26.45m: Fine to medium SAND, trace coarse SAND;
grey. Very dense, wet

27.7m: Core loss

27.85m: Fine SAND, trace silt; grey. Very dense,
moist

27.9m: Fine to medium, trace coarse SAND; grey.
Very dense, wet

28.0m: Fine SAND, trace silt; grey. Very dense, wet

28.55m: Clayey SILT; grey. Very stiff to hard, moist,
non plastic, fissile

28.7m: Fine SAND, minor to some silt; grey. Very
dense, wet

28.95m: Slightly weathered, light grey becoming grey
from 29.02m, SILTSTONE. Moderately to strongly
cemented

29.05m: Fine SAND, minor light whitish grey medium
to coarse sand [pumice?]; grey. Very dense, moist

26.20 - 26.30m: Silty fine SAND

26.90 - 27.00m: Carbonaceous

26.98m: Lense of light grey, strongly cemented
SILTSTONE

28.40 - 28.50m: Minor carbonaceous material and
brown organic streaks

29.10 - 29.15m: Lense of silty fine SAND with some
brown organic streaks and black carbonaceous specks

29.50 - 29.55m: Light grey SILT, becomes grey from
29.44m

29.55 - 29.57m: Trace brown organic streaks
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 6.07-8.07m and packed
with K2 sand.
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30.0m: Fine to medium SAND, minor light whitish
grey medium to coarse sand [pumice?]; grey. Very
dense, moist

30.75m: Unweathered, interbedded, grey, fine to
medium SANDSTONE and SILTSTONE.
Uncemented to weakly cemented. Beds are thin to
moderately thin (20mm to 120mm).

31.1m: Unweathered, grey, carbonaceous
SILTSTONE, with thin bed of fine SANDSTONE from
31.21m to 31.23m. Uncemented

31.3m: Unweathered, grey, fine SANDSTONE.
Weakly cemented

31.5m: No Recovery (Solid Cone SPT)

30.95 - 30.97m: Lense light grey SILTSTONE
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 6.07-8.07m and packed
with K2 sand.
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10.10m: Clayey SILT, with trace sand; greenish grey.
Very stiff to hard; low plasticity; moist.

10.95m: Core loss

11.25m: Clayey SILT, with trace sand, with minor
fibrous organic leaf material; greenish grey. Hard;
high plasticity; moist.

12.45m: Core loss

13.05m: Clayey SILT, with trace sand, with minor
fibrous organic leaf material; greenish grey. Hard;
high plasticity; moist.

13.20m: Clayey SILT, with minor sand and
amorphous organic material; light greenish grey.
Hard; high plasticity; moist.

13.50m: Core loss

13.87m: Clayey SILT, with minor sand and
amorphous organic material; light greenish grey.
Hard; high plasticity; moist.

13.95m: Core loss

14.12m: Clayey SILT, with minor sand and
amorphous organic material; light greenish grey.
Hard; high plasticity; moist.

14.65m: Clayey SILT, with some fibrous leaf material;
dark greenish grey. Firm to stiff; high plasticity; moist.

14 95m: Silty SAND  with minor clay; dark greenish
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 1.08-5.58m and packed
with K2 sand.
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30.07m

Scale 1:25 Rev.: A
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15.45m: Core loss

15.80m: Clayey SILT, with minor amorphous organic
material; grey; bedded. Stiff to very stiff; low
plasticity; moist; Very thin bedding.

16.40m: Clayey SILT, with some sand, with trace
amorphous organic material and 5mm diameter white
pods; greenish grey. Very stiff; high plasticity; moist.

17.45m: Clayey SILT, with minor sand; greenish
grey. Stiff to very stiff; high plasticity; moist.

17.95m: Clayey SILT, with trace sand, with minor
amorphous organic material; greenish grey. Firm to
stiff; high plasticity; moist.

19.50m: Core loss

19.65m: Clayey SILT, with trace sand, with minor
amorphous organic material; greenish grey. Firm to
stiff; high plasticity; moist.

15.00 - 15.05m: wood fragment

16.00 - 16.40m: B, 15° dip, VN

-1
1

-1
2

-1
3

-1
4

-1
5

1/3
3/4
5/6

N=18

3/3
4/5
6/6

N=21

1/2
2/2
2/3
N=9

0/0
0/0
0/2
N=2

B
o
x 

8
, 
1
1
.0

-1
5
.8

m
B

o
x 

9
, 
1
5
.8

-1
8
.9

m

50/6 kPa
In barrel

T
a
u
ra

n
g
a
 G

ro
u
p

S
P

T
H

Q
T

T
S

P
T

H
Q

T
T

S
P

T
H

Q
T

T
S

P
T

7
7

6
6

1
0
0

9
5

1
0
0

9
0

6
6

15.5

16.0

16.5

17.0

17.5

18.0

18.5

19.0

19.5

Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 1.08-5.58m and packed
with K2 sand.
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20.80m: Clayey SILT, with trace sand, with minor
amorphous organic material; greenish grey. Firm;
high plasticity; moist.

21.00m: Core loss

21.45m: Clayey SILT, with trace sand, with minor
amorphous organic material; greenish grey. Firm;
high plasticity; moist.

21.85m: Clayey SILT, with minor sand; light greenish
grey. Firm; moist; sand, fine.

[Cont'd]: Clayey SILT, with minor sand; light greenish
grey. Firm; moist; sand, fine.

22.50m: Core loss

22.65m: Silty SAND, with minor clay; greenish grey.
Medium dense; moist; sand, fine to coarse.

22.95m: Core loss

22.65m: Silty SAND, with minor clay; greenish grey.
Medium dense; moist; sand, fine to coarse.

24.45m: Core loss

20.55m: 20mm black wood fragment
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 1.08-5.58m and packed
with K2 sand.

Hole Depth
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Scale 1:25 Rev.: A
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25.70m: Silty SAND, with some gravel, with trace
clay; dark greenish grey. Medium dense to dense;
moist; gravel, fine, quartz and mudstone.

25.95m: Core loss

26.60m: Sandy SILT, with minor clay; greenish grey.
Firm; moist; sand, fine to coarse.

26.65m: Silty SAND; greenish grey. Loosely packed;
moist; sand, fine to coarse.

26.75m: Silty SAND, with minor clay; dark greenish
grey. Tightly packed; moist; sand, fine.

26.85m: Unweathered; dark greenish grey;
SANDSTONE; very weak.

27.00m: Core loss

27.60: Unweathered; dark greenish grey;
SANDSTONE; very weak.

28.45m: Unweathered; dark grey; bedded, sub-
horizontal, laminated;  SILTSTONE; weak.

28.50m: No recovery

28.77m: Unweathered; dark grey; bedded, sub-
horizontal, laminated;  SILTSTONE; weak.

29.20m: Unweathered; dark greenish grey; massive; 
SANDSTONE; weak.

29.75m: Unweathered; dark grey; bedded, sub-
horizontal, very thin;  SILTSTONE; weak.
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8
5

29.50 - 29.55m: Unweathered; dark grey; , bedded, sub-
horizontal, laminated; SILTSTONE; weak.

28.70 - 28.75m: BF, 5° dip, VN
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 1.08-5.58m and packed
with K2 sand.
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 1.08-5.58m and packed
with K2 sand.
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[Cont'd]: Clayey SILT, with minor fibrous organic
material; light greenish grey. Stiff; high plasticity;
moist.

15.90m: Sandy SILT, with minor fibrous wood
fragments, with trace clay; grey. Firm to stiff; low
plasticity; moist.

16.70m: Sandy SILT, with minor clay and fibrous
wood fragments up to 50mm in diameter; dark grey.
Stiff to very stiff; low plasticity; moist.

18.10m: Silty SAND, with some clay, with minor
fibrous wood fragments; dark grey. Stiff to very stiff;
low plasticity; moist.

19.10m: Clayey SILT; light greenish grey. Very stiff to
hard; high plasticity; moist.

19.50m: Clayey SILT, with minor sand, thin bedded
sand lenses; dark greenish grey. Stiff to very stiff;
high plasticity; moist.

18.50 - 18.75m: black wood fragments up to .08m thick
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 1.09-5.51m and packed
with K2 sand.
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Scale 1:25 Rev.: A
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19.95m [Cont'd]: Clayey SILT, with trace sand; dark
greenish grey. Stiff to very stiff; high plasticity; moist;
sand, fine.

21.00m: Core loss

21.45m: Clayey SILT, with trace sand; dark greenish
grey. Stiff to very stiff; high plasticity; moist; sand,
fine.

22.50m: Core loss

22.95m: Clayey SILT, with trace sand; dark greenish
grey. Stiff to very stiff; high plasticity; moist; sand,
fine.

23.20m: Silty SAND, with minor clay and gravel; dark
greenish grey. Very dense; low plasticity; moist; well
graded; gravel, fine, subrounded to subangular.

24.35m: Slightly weathered; dark greenish grey;
SILTSTONE; very weak.

24.45m: Core loss

24.70m: Slightly weathered; dark greenish grey;
SILTSTONE; very weak.
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22.30 - 22.35m: black wood fragment
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 1.09-5.51m and packed
with K2 sand.

Hole Depth
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Scale 1:25 Rev.: A
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[Cont'd]: Slightly weathered; dark greenish grey;
SILTSTONE; very weak.

25.50m: No recovery

25.72m: Unweathered; dark greenish grey; massive; 
SANDSTONE; weak.

26.00m: Unweathered; dark grey;  SILTSTONE; very
weak.

26.30m: Unweathered; dark greenish grey;
SANDSTONE; weak.

27.00m: No recovery

27.30m: Unweathered; dark greenish grey;
SILTSTONE; weak.

27.95m: Unweathered; dark greenish grey;
SANDSTONE; weak.

28.15m: Unweathered; dark greenish grey;
SILTSTONE; weak.
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 1.09-5.51m and packed
with K2 sand.
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4.95m [Cont'd]: Core loss

5.2m: Shelly sandy SILT, with some clay and gravel;
dark grey. Very soft; low plasticity; wet; sand, fine;
gravel, fine to coarse, subangular, Mudstone. [
Hydraulic Fill ]

6.00m: Core loss

6.40m: Shelly sandy SILT, with some clay and
gravel; dark grey. Very soft; low plasticity; wet; sand,
fine; gravel, fine to coarse, subangular, Mudstone. [
Hydraulic Fill ]

6.65m: Clayey SILT, with some shell fragments, with
trace sand; dark greenish grey. Soft; low plasticity;
moist; sand, fine.

7.50m: Core loss

7.95m: Clayey SILT, with some shell fragments, with
trace sand; dark greenish grey. Soft; low plasticity;
moist; sand, fine.

8.45m: Clayey SILT, with minor fibrous organic
material, with trace sand; light greenish grey. Stiff;
moist; sand, fine.

9.00m: Core loss

9.15m: Clayey SILT, with minor fibrous organic
material, with trace sand; light greenish grey. Stiff;
moist; sand, fine.
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.

Hole Depth
30.06m

Scale 1:25 Rev.: A



G
e
n
e
ra

l L
o
g
 -

 3
/1

0
/2

0
1
8
 1

2
:3

9
:4

2
 P

M
 -

 P
ro

d
u
ce

d
 w

ith
 C

o
re

-G
S

 b
y 

G
e
R

o
c

v3
2
b

DRILLED BY:  James

LOGGED BY:  JASM

CHECKED:  MHU

START DATE:  06/07/2018

FINISH DATE:  10/07/2018

CONTRACTOR:  DCN

SHEET: 3 OF 7

BOREHOLE No.:

GBH105

R.L. GROUND:   4.93m

R.L. COLLAR:

SURVEY: Total
Station\Surveyed

DATUM:   Site

PROJECT:  Orams Site 18

LOCATION: Orams Site 18, Beaumont St, Auckland

JOB No.:  30881.2000_1000

CO-ORDINATES:

DIRECTION:

ANGLE FROM HORIZ.:

0°

-90°

(NZTM2000)

5921363.21 mN
1756438.16 mE

G
E

O
L
O

G
IC

A
L
 U

N
IT

DESCRIPTION OF CORE

R
Q

D
 (

%
)

W
a
te

r 
L
e
ve

l

F
ra

ct
u
re

S
p
a
ci

n
g
 (

m
m

)

BOREHOLE LOG

SOIL: Classification, colour, consistency / density, moisture, plasticity

ROCK: Weathering, colour, fabric, name, strength, cementation R
o
ck

 W
e
a
th

e
ri
n
g

Description

& Additional Observations

C
a
si

n
g

In
st

a
lla

tio
n

C
o
re

 B
o
x 

N
o

ROCK DEFECTS

2
0

0
0

6
0

0
2

0
0

6
0

2
0

U
W

S
W

M
W

H
W

C
W

E
S

V
S S M
S

W V
W

E
W

F
lu

id
 L

o
ss

 (
%

)
2

5

5
0

7
5

D
e
p
th

 (
m

)

G
ra

p
h
ic

 L
o
g

R
L

 (
m

)

R
o
ck

 S
tr

e
n
g
th

S
a
m

p
lin

g
 M

e
th

o
d

C
o
re

 R
e
co

ve
ry

 (
%

)

T
e
st

in
g

D
e

fe
c
t 

L
o

g

[Cont'd]: Clayey SILT, with minor fibrous organic
material, with trace sand; light greenish grey. Stiff;
moist; sand, fine.

10.80m: Clayey SILT; greenish grey. Stiff; high
plasticity; moist.

10.95m: Core loss

11.26m: Clayey SILT; greenish grey. Very stiff; high
plasticity; moist.

12.65m: SILT, with some fibrous wood fragments up
to 50mm in diameter; greenish white; bedded. Stiff to
very stiff; low plasticity; moist.

13.05m: Clayey SILT, with minor amorphous organic
material; light greenish grey. Stiff to very stiff; high
plasticity; moist.

13.70m: Clayey SILT; greyish green. Very stiff; high
plasticity; moist.

13.95m: Core loss

14.18m: Clayey SILT; greyish green. Very stiff; high
plasticity; moist.

14.85m: Interbedded sandy SILT and silty SAND,
with minor fibrous organic material; greyish green.
Stiff to very stiff; low plasticity; moist; sand, fine to
medium.
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.
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15.00m: Core loss

15.30m: Sandy SILT, with minor fibrous organic
material; moderately thin interbedded sandy SILT to
silty SAND; greyish green. Stiff to very stiff; low
plasticity; moist; sand, fine to medium.

15.50m: Silty SAND, with some fibrous organic
material - leaves and wood fragments; dark greyish
green; bedded.Tightly packed; moist; sand, fine to
medium; thin to moderately thin bedded.

15.85m: Clayey SILT, with trace sand; light greenish
grey. Very stiff; high plasticity; moist; sand, fine.

16.95m: Core loss

17.10m: Clayey SILT, with trace sand; light greenish
grey. Very stiff; high plasticity; moist; sand, fine.

18.45m: Core loss

19.15m: Gravelly SILT, with minor clay; light brown.
Firm; high plasticity; moist; gravel, fine to coarse,
subrounded

19.35m: Clayey SILT, with minor sand; dark green.
Firm; high plasticity; moist; sand, fine.

19.50m: Core loss

19.20m: Very strong light green layer [rhyolite?]
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.
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19.95m [Cont'd]: SILT, with some clay, with trace
sand; greenish grey. Stiff to very stiff; high plasticity;
moist; sand, fine.

21.45m: SILT, with some clay, with minor amorphous
organic material, with trace sand; greenish grey. Very
stiff to hard; low plasticity; moist; sand, fine.

22.50m: Core loss

22.95m: SILT, with some clay, with trace sand; light
greenish grey. Very stiff to hard; low plasticity; moist;
sand, fine.

24.10m: Sandy SILT, with minor clay; greenish grey.
Very stiff to hard; low plasticity; moist; sand, fine to
medium.

24.45m: Core loss

20.45 - 20.55m: Sandy SILT, with minor clay; greenish
grey. Stiff to very stiff; low plasticity; moist; sand, fine.

20.55 - 20.60m: wood fragment
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.
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24.95m [Cont'd]: Sandy SILT, with minor clay;
greenish grey. Very stiff to hard; low plasticity; moist;
sand, fine to medium.

25.50m: Core loss

25.95m: Gravelly SILT, with some sand; greenish
grey. Moist; gravel, subrounded to subangular, Black;
strong to very strong basalt; sand, fine.

26.05m: Core loss

27.00m: Slightly weathered; greenish grey; , bedded,
gently inclined, thin;  SILTSTONE; very weak.

27.95m: Unweathered; dark greenish grey; massive; 
SANDSTONE; very weak; fine to medium sand.

28.35m: Unweathered; greenish grey; bedded, gently
inclined, very thin;  SILTSTONE; very weak.

28.50m: No recovery

28.77m: Core loss

29.20m: Unweathered; greenish grey; bedded, gently
inclined, very thin; SILTSTONE; very weak.

29.25m: Unweathered; dark greenish grey; massive;
SANDSTONE; weak.

29.50m: Unweathered; dark greenish grey; bedded,
gently inclined, very thin;  SILTSTONE; weak.

29.68m: Unweathered; dark greenish grey; massive;
SANDSTONE; weak.
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27.65 - 27.70m: Slightly weathered; dark greenish grey;
coarse fabric; SANDSTONE; very weak.

27.85m: BF, 15° dip, VN
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.
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29.89m [Cont'd]: Unweathered; dark greenish grey;
bedded, gently inclined, thin;  SILTSTONE; weak.
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.
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10.20m: Clayey SILT; light grey. Stiff; high plasticity;
moist; some orange staining.

10.95m: Core loss

11.17m: Clayey SILT; light grey. Stiff; high plasticity;
moist; some orange staining.

11.30m: Clayey SILT, with trace sand; light greyish
green. Stiff; high plasticity; moist; sand, fine.

12.80m: Sandy SILT, with minor clay; light greyish
green. Firm; low plasticity; moist; sand, fine.

13.00m: Silty SAND, with minor clay; light greyish
green. Loose; low plasticity; moist; sand, fine.

13.70m: Silty SAND, with minor clay; light greyish
green. Loose; low plasticity; moist; sand, fine.

11.40 - 11.45m: Lense of black organic clay
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Elevation in Chart Datum. Hole was originally planned as CPT103 but because of basalt boulders at surface was changed to a borehole. Peak and remoulded
shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear vane measurements taken from within core
barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC. Slotted 6.11-8.07m and packed with K2 sand.
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15.00m: Core loss

15.20m: Silty SAND, with minor clay; light greyish
green. Loose; low plasticity; moist; sand, fine.

15.45m: Core loss

15.76m: Silty SAND, with minor clay; light greyish
green. Loose; low plasticity; moist; sand, fine.

16.00m: SAND, with some wood fragments and silt,
with minor clay; greyish green. Loose; non-plastic;
moist; sand, fine to coarse.

17.50m: Clayey SILT, with trace amorphous organic
material; light greyish green. Very stiff; high plasticity;
moist.

18.10m: SAND, with some silt, with minor clay;
greenish grey. Loose to medium dense; non-plastic;
moist; sand, fine to medium.

18.20m: Sandy SILT, with minor clay, with trace
amorphous organic material lenses and spots;
greyish green. Medium dense to dense; low
plasticity; moist; sand, fine.

16.00 - 17.50m: Moderately thin interbedded sand and
fibrous black wood fragments up to 50mm thick
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Elevation in Chart Datum. Hole was originally planned as CPT103 but because of basalt boulders at surface was changed to a borehole. Peak and remoulded
shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear vane measurements taken from within core
barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC. Slotted 6.11-8.07m and packed with K2 sand.
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20.00m: Sandy SILT, with minor clay, with trace
amorphous organic material lenses and spots;
greyish green. Medium dense to dense; low
plasticity; moist; sand, fine.

21.00m: Core loss

21.15m: Silty SAND, with minor clay; greyish green.
Medium dense; low plasticity; moist to wet; sand,
fine.

22.00m: Sandy SILT, with minor clay, with trace
amorphous organic material; greyish green. Stiff; low
plasticity; moist; sand, fine.

23.52 - 23.53m: Black fibrous wood fragment
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Elevation in Chart Datum. Hole was originally planned as CPT103 but because of basalt boulders at surface was changed to a borehole. Peak and remoulded
shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear vane measurements taken from within core
barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC. Slotted 6.11-8.07m and packed with K2 sand.
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25.25m: SAND, with some silt, with minor clay; dark
greyish green. Tightly packed; non-plastic; moist;
sand, fine to coarse.

25.34m: Clayey SILT; greyish green. Very stiff to
hard; high plasticity; moist.

25.46m: Slightly weathered; dark greenish grey; ,
bedded, gently inclined, very thin;  SILTSTONE; very
weak.

25.50m: Slightly weathered; dark greenish grey;
massive;  SANDSTONE; very weak.

25.65m: Slightly weathered; dark greenish grey;
SILTSTONE with trace plastic peat; very weak.

26.20m: Unweathered; dark greenish grey; massive; 
SANDSTONE; weak.

26.40m: Unweathered; dark greenish grey; , bedded,
gently inclined, thin;  SILTSTONE with trace layers of
amorphous peat; very weak.

27.20m: Unweathered; dark greenish grey; massive; 
SANDSTONE; weak.

27.65m: Unweathered; dark greenish grey; , bedded,
gently inclined, thin;  SILTSTONE; very weak.

28.30m: Unweathered; dark greenish grey; massive; 
SANDSTONE; weak.
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Elevation in Chart Datum. Hole was originally planned as CPT103 but because of basalt boulders at surface was changed to a borehole. Peak and remoulded
shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear vane measurements taken from within core
barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC. Slotted 6.11-8.07m and packed with K2 sand.
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0.00m: Core loss

0.30m: SILT, with minor clay, sand, shell fragments
and amorphous organic material; dark greenish grey.
Very soft to soft; low plasticity; wet; sand, fine.

0.75m: Clayey SILT, with trace amorphous organic
material (black and orange colour); light greenish
grey. Firm to stiff; high plasticity; moist.

1.25m: SILT, with minor clay and amorphous organic
material, with trace sand; light greenish grey. Stiff;
low plasticity; moist; sand, fine.

2.55m: Clayey SILT with trace amorphous organic
material; light greenish grey. Very stiff; high plasticity;
moist.

3.00m: SILT, with some clay and amorphous organic
material; dark brown. Firm; low plasticity; moist.

3.35m: Sandy SILT, with minor clay, with trace
amorphous organic material; light greenish gey. Very
stiff; low plasticity; moist; sand, fine.

3.75m: Core loss
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.
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10.00m: Sandy SILT, with minor clay; light greenish
grey. Stiff; low plasticity; moist; sand, fine.

10.60m: Core loss

10.80m: Silty SAND, with trace clay; light greenish
grey. Medium dense to dense; non-plastic; moist;
sand, fine to medium.

11.05m: Core Loss

12.00m: Silty SAND, with minor clay and gravel; light
greenish grey. Medium dense; non-plastic; moist;
sand, fine to coarse; gravel, fine, subrounded to
rounded.

12.60m: Sandy SILT, with minor clay and wood
fragments; light greenish grey. Stiff; low plasticity;
moist; sand, fine.

13.00m: Core loss

13.45m: Slightly weathered; greenish grey;
SILTSTONE; very weak.

13.55m: Core loss

13.90m: Slightly weathered; dark greenish grey;
SILTSTONE; very weak.

13.98m: Core loss
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.
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DRILLED BY:  Lance

LOGGED BY:  JASM

CHECKED:  MHU

START DATE:  27/07/2018

FINISH DATE:  30/07/2018

CONTRACTOR:  DCN

SHEET: 4 OF 4

BOREHOLE No.:

GBH301

R.L. GROUND:   -4.47m

R.L. COLLAR:

SURVEY: Handheld GPS

DATUM:   Site

PROJECT:  Orams Site 18

LOCATION: Orams Site 18, Beaumont St, Auckland

JOB No.:  30881.2000_1000

CO-ORDINATES:

DIRECTION:

ANGLE FROM HORIZ.:
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15.20m: Slightly weathered; greenish grey;
SILTSTONE; very weak.

15.26m: Core loss

16.50m: Unweathered; dark greenish grey; , bedded,
gently inclined, thin;  SILTSTONE; very weak.

16.56m: Core loss

17.70m: Unweathered; dark greenish grey; , bedded,
gently inclined, thin;  SILTSTONE; very weak.

18.05m: Unweathered; dark greenish grey; massive; 
SANDSTONE; very weak.

1
0
0

18.10 - 19.10m: J, 80° dip, T,
no infill

-2
0

-2
1

-2
2

-2
3

-2
4

37/13
for

10mm
N>=50
Solid

22/28
for

60mm
N>=50
Solid

29/21
for

55mm
N>=50
Solid

B
o
x 

4
, 
1
0
.6

-1
8
.0

m
B

o
x 

5
, 
1
8
.0

-1
9
.2

m

E
a
st

 C
o
a
st

 B
a
ys

 F
o
rm

a
tio

n

H
Q

T
T

S
P

T
H

Q
T

T
S

P
T

H
Q

T
T

H
Q

T
T

S
P

T

0
1

0
0

0
4
6

0
1
0
0

0
15.5

16.0

16.5

17.0

17.5

18.0

18.5

19.0

19.5

Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted.

Hole Depth
19.33m
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DRILLED BY:  Lance

LOGGED BY:  JASM

CHECKED:  MHU

START DATE:  24/07/2018

FINISH DATE:  26/07/2018

CONTRACTOR:  DCN

SHEET: 3 OF 4

BOREHOLE No.:

GBH106P

R.L. GROUND:   5.01m

R.L. COLLAR:

SURVEY: Total
Station\Surveyed

DATUM:   Site

PROJECT:  Orams Site 18

LOCATION: Orams Site 18, Beaumont St, Auckland

JOB No.:  30881.2000_1000

CO-ORDINATES:
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[Cont'd]: Clayey SILT, with minor amorphous organic
material; light brownish grey. Firm to stiff; high
plasticity; moist.

11.10m: Clayey SILT, with trace sand, with minor
organic material; light greenish grey. Soft to firm; low
plasticity; moist; sand, fine.

11.90m: SILT, with some clay, with trace sand and
amorphous organic material; dark greenish grey.
Firm; low plasticity; moist; sand, fine.

14.15m: SILT, with some clay, with trace amorphous
organic material; light grey. Stiff; low plasticity; moist.

14.60m: SILT, with some clay; greenish grey. Very
stiff; low plasticity; moist.

11.20m: wood fragment and white sandy SILT pod

11.80m: 50mm wood fragment

13.35 - 13.37m: Sandy SILT; greenish grey.

13.45 - 13.46m: Sandy SILT.
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 1.10-4.29m and packed
with K2 sand.

Hole Depth
15.45m

Scale 1:25 Rev.: A
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DRILLED BY:  Lance

LOGGED BY:  JASM

CHECKED:  MHU

START DATE:  24/07/2018

FINISH DATE:  26/07/2018

CONTRACTOR:  DCN

SHEET: 4 OF 4

BOREHOLE No.:

GBH106P

R.L. GROUND:   5.01m

R.L. COLLAR:

SURVEY: Total
Station\Surveyed

DATUM:   Site

PROJECT:  Orams Site 18

LOCATION: Orams Site 18, Beaumont St, Auckland

JOB No.:  30881.2000_1000
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[Cont'd]: SILT, with some clay; greenish grey. Very
stiff; low plasticity; moist.
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Elevation in Chart Datum. Peak and remoulded shear strength measured using shear vane SV111. Presented shear vane values have been corrected. All shear
vane measurements taken from within core barrel unless over-wise indicted. Standpipe piezometer installed. 50mm PVC pipe. Slotted 1.10-4.29m and packed
with K2 sand.
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SBT Soil Behaviour Type  (SBT)
Description

CONE PENETRATION TEST (CPT) LOG
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CPT classifications cannot be expected to provide
accurate predictions of soil type based on grain

size, but provide a guide to behaviour type.
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Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Clays: clay to silty clay

Clays: clay to silty clay

Ground Investigation Ltd.Contractor:

Project: Site 18, Beaumont Street

190821

4.39Auckland CBD, AucklandLocation: Location Method: Handheld GPS

Remarks:

CPT-401
CPT

Number:

Client: Initia Ltd

Cone Ref:

www.g-i.co.nz

Marcelo Martinez

u2

C15CFIIPT.C17195

15 cm² Compression

0.8

Operator:

Depth (m):

Area Ratio:Engineer: Matt Wansbone

G.I. Job Ref:Filter Type:

Cone Type:

NZTM2000 N,E (m): 5921408.85, 1756353.31

WGS84, (deg): -36.840298, 174.753513

Surveyor: N/A

Termination Reason: Inclination high or rapid increase

Pre-Drill (m):

Client Job Ref:Elevation (m): Unknown

N/A

Date of Test: 25/10/2019
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SBT Soil Behaviour Type  (SBT)
Description

CONE PENETRATION TEST (CPT) LOG

D
e
p

th
, 
(m

)

A
s
s
u

m
e
d

W
a
te

r 
L

e
v
e
l

0

5
0
0

1
0
0
0

1
5
0
0

2
0
0
0

D
e
p

th
, 
(m

)

2 4 6 8

Sleeve Friction, fs

Cone Resistance, qt

0 5
0

1
5
0

2
0
0

Inclination, x,y

CPT classifications cannot be expected to provide
accurate predictions of soil type based on grain

size, but provide a guide to behaviour type.
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Sands: clean sands to silty sands

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Clays: clay to silty clay

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Retest in an attempt to penetrate deeper

Ground Investigation Ltd.Contractor:

Project: Site 18, Beaumont Street

190821

4.28Auckland CBD, AucklandLocation: Location Method: Handheld GPS

Remarks:

CPT-401A
CPT

Number:

Client: Initia Ltd

Cone Ref:

www.g-i.co.nz

Marcelo Martinez

u2

C15CFIIPT.C17195

15 cm² Compression

0.8

Operator:

Depth (m):

Area Ratio:Engineer: Matt Wansbone

G.I. Job Ref:Filter Type:

Cone Type:

NZTM2000 N,E (m): 5921406.65, 1756352.11

WGS84, (deg): 6.840318, 174.753500

Surveyor: N/A

Termination Reason: Inclination high or rapid increase

Pre-Drill (m):

Client Job Ref:Elevation (m): Unknown

N/A

Date of Test: 25/10/2019
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SBT Soil Behaviour Type  (SBT)
Description

CONE PENETRATION TEST (CPT) LOG
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CPT classifications cannot be expected to provide
accurate predictions of soil type based on grain

size, but provide a guide to behaviour type.
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Sands: clean sands to silty sands

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Sands: clean sands to silty sands

Sand mixtures: silty sand to sandy silt

Clays: clay to silty clay

Clays: clay to silty clay

Ground Investigation Ltd.Contractor:

Project: Site 18, Beaumont Street

190821

25.34Auckland CBD, AucklandLocation: Location Method: Handheld GPS

Remarks:

CPT-402
CPT

Number:

Client: Initia Ltd

Cone Ref:

www.g-i.co.nz

Marcelo Martinez

u2

C15CFIIPT.C18614

15 cm² Compression

0.8

Operator:

Depth (m):

Area Ratio:Engineer: Matt Wansbone

G.I. Job Ref:Filter Type:

Cone Type:

NZTM2000 N,E (m): 5921401.75, 1756353.18

WGS84, (deg): -36.840362, 174.753513

Surveyor: N/A

Termination Reason: Inclination high or rapid increase

Pre-Drill (m):

Client Job Ref:Elevation (m): Unknown

N/A

Date of Test: 25/10/2019
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SBT Soil Behaviour Type  (SBT)
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CPT classifications cannot be expected to provide
accurate predictions of soil type based on grain
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Clays: clay to silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Ground Investigation Ltd.Contractor:

Project: Site 18, Beaumont Street

190821

25.34Auckland CBD, AucklandLocation: Location Method: Handheld GPS

Remarks:

CPT-402
CPT

Number:

Client: Initia Ltd

Cone Ref:

www.g-i.co.nz

Marcelo Martinez

u2

C15CFIIPT.C18614

15 cm² Compression

0.8

Operator:

Depth (m):

Area Ratio:Engineer: Matt Wansbone

G.I. Job Ref:Filter Type:

Cone Type:

NZTM2000 N,E (m): 5921401.75, 1756353.18

WGS84, (deg): -36.840362, 174.753513

Surveyor: N/A

Termination Reason: Inclination high or rapid increase

Pre-Drill (m):

Client Job Ref:Elevation (m): Unknown

N/A

Date of Test: 25/10/2019
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CPT classifications cannot be expected to provide
accurate predictions of soil type based on grain

size, but provide a guide to behaviour type.
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Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Sands: clean sands to silty sands

Sands: clean sands to silty sands

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Ground Investigation Ltd.Contractor:

Project: Site 18, Beaumont Street

190821

25.34Auckland CBD, AucklandLocation: Location Method: Handheld GPS

Remarks:

CPT-402
CPT

Number:

Client: Initia Ltd

Cone Ref:

www.g-i.co.nz

Marcelo Martinez

u2

C15CFIIPT.C18614

15 cm² Compression

0.8

Operator:

Depth (m):

Area Ratio:Engineer: Matt Wansbone

G.I. Job Ref:Filter Type:

Cone Type:

NZTM2000 N,E (m): 5921401.75, 1756353.18

WGS84, (deg): -36.840362, 174.753513

Surveyor: N/A

Termination Reason: Inclination high or rapid increase

Pre-Drill (m):

Client Job Ref:Elevation (m): Unknown

N/A

Date of Test: 25/10/2019
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SBT Soil Behaviour Type  (SBT)
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CPT classifications cannot be expected to provide
accurate predictions of soil type based on grain

size, but provide a guide to behaviour type.
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Sands: clean sands to silty sands

Clays: clay to silty clay

Ground Investigation Ltd.Contractor:

Project: Site 18, Beaumont Street

190821

3.77Auckland CBD, AucklandLocation: Location Method: Handheld GPS

Remarks:

CPT-403
CPT

Number:

Client: Initia Ltd

Cone Ref:

www.g-i.co.nz

Marcelo Martinez

u2

C15CFIIPT.C18614

15 cm² Compression

0.8

Operator:

Depth (m):

Area Ratio:Engineer: Matt Wansbone

G.I. Job Ref:Filter Type:

Cone Type:

NZTM2000 N,E (m): 5921397.36, 1756350.06

WGS84, (deg): -36.840402, 174.753479

Surveyor: N/A

Termination Reason: Inclination high or rapid increase

Pre-Drill (m):

Client Job Ref:Elevation (m): Unknown

N/A

Date of Test: 25/10/2019
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SBT Soil Behaviour Type  (SBT)
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CONE PENETRATION TEST (CPT) LOG
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CPT classifications cannot be expected to provide
accurate predictions of soil type based on grain

size, but provide a guide to behaviour type.
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Sands: clean sands to silty sands

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Retest in an attempt to penetrate deeper

Ground Investigation Ltd.Contractor:

Project: Site 18, Beaumont Street

190821

3.93Auckland CBD, AucklandLocation: Location Method: Handheld GPS

Remarks:

CPT-403A
CPT

Number:

Client: Initia Ltd

Cone Ref:

www.g-i.co.nz

Marcelo Martinez

u2

C15CFIIPT.C18614

15 cm² Compression

0.8

Operator:

Depth (m):

Area Ratio:Engineer: Matt Wansbone

G.I. Job Ref:Filter Type:

Cone Type:

NZTM2000 N,E (m): 5921395.81, 1756349.95

WGS84, (deg): -36.840416, 174.753478

Surveyor: N/A

Termination Reason: Danger of buckling rods

Pre-Drill (m):

Client Job Ref:Elevation (m): Unknown

N/A

Date of Test: 25/10/2019
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SBT Soil Behaviour Type  (SBT)
Description

CONE PENETRATION TEST (CPT) LOG
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CPT classifications cannot be expected to provide
accurate predictions of soil type based on grain

size, but provide a guide to behaviour type.

Ic

1

2

3

4

5

6

7

8

9

E
st

im
a
te

d
 1

.5
3
 m

1

2

3

4

5

6

7

8

9

Sands: clean sands to silty sands

Silt mixtures: clayey silt & silty clay

Clays: clay to silty clay

Ground Investigation Ltd.Contractor:

Project: Site 18, Beaumont Street

190821

3.07Auckland CBD, AucklandLocation: Location Method: Handheld GPS

Remarks:

CPT-404
CPT

Number:

Client: Initia Ltd

Cone Ref:

www.g-i.co.nz

Marcelo Martinez

u2

C15CFIIPT.C17195

15 cm² Compression

0.8

Operator:

Depth (m):

Area Ratio:Engineer: Matt Wansbone

G.I. Job Ref:Filter Type:

Cone Type:

NZTM2000 N,E (m): 5921391.38, 1756349.78

WGS84, (deg): -36.840456, 174.753477

Surveyor: N/A

Termination Reason: Inclination high or rapid increase

Pre-Drill (m):

Client Job Ref:Elevation (m): Unknown

N/A

Date of Test: 25/10/2019
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CPT classifications cannot be expected to provide
accurate predictions of soil type based on grain

size, but provide a guide to behaviour type.
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Sands: clean sands to silty sands

Sand mixtures: silty sand to sandy silt

Clays: clay to silty clay

Clays: clay to silty clay

Retest in an attempt to penetrate deeper

Ground Investigation Ltd.Contractor:

Project: Site 18, Beaumont Street

190821

1.98Auckland CBD, AucklandLocation: Location Method: Handheld GPS

Remarks:

CPT-404A
CPT

Number:

Client: Initia Ltd

Cone Ref:

www.g-i.co.nz

Marcelo Martinez

u2

C15CFIIPT.C17195

15 cm² Compression

0.8

Operator:

Depth (m):

Area Ratio:Engineer: Matt Wansbone

G.I. Job Ref:Filter Type:

Cone Type:

NZTM2000 N,E (m): 5921389.63, 1756348.41

WGS84, (deg): -36.840472, 174.753462

Surveyor: N/A

Termination Reason: Inclination high or rapid increase

Pre-Drill (m):

Client Job Ref:Elevation (m): Unknown

N/A

Date of Test: 25/10/2019
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u2 (dual scale)

SBT Soil Behaviour Type  (SBT)
Description

CONE PENETRATION TEST (CPT) LOG
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CPT classifications cannot be expected to provide
accurate predictions of soil type based on grain

size, but provide a guide to behaviour type.
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Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Clays: clay to silty clay

Clays: clay to silty clay

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Clays: clay to silty clay

Clays: clay to silty clay

Ground Investigation Ltd.Contractor:

Project: Site 18, Beaumont Street

190821

25.18Auckland CBD, AucklandLocation: Location Method: Handheld GPS

Remarks:

CPT-405
CPT

Number:

Client: Initia Ltd

Cone Ref:

www.g-i.co.nz

Marcelo Martinez

u2

C15CFIIPT.C17195

15 cm² Compression

0.8

Operator:

Depth (m):

Area Ratio:Engineer: Matt Wansbone

G.I. Job Ref:Filter Type:

Cone Type:

NZTM2000 N,E (m): 5921381.86, 1756348

WGS84, (deg): -36.840542, 174.753459

Surveyor: N/A

Termination Reason: Inclination high or rapid increase

Pre-Drill (m):

Client Job Ref:Elevation (m): Unknown

N/A

Date of Test: 25/10/2019
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SBT Soil Behaviour Type  (SBT)
Description

CONE PENETRATION TEST (CPT) LOG
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CPT classifications cannot be expected to provide
accurate predictions of soil type based on grain

size, but provide a guide to behaviour type.
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Clays: clay to silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands
Sand mixtures: silty sand to sandy silt
Sands: clean sands to silty sands

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Ground Investigation Ltd.Contractor:

Project: Site 18, Beaumont Street

190821

25.18Auckland CBD, AucklandLocation: Location Method: Handheld GPS

Remarks:

CPT-405
CPT

Number:

Client: Initia Ltd

Cone Ref:

www.g-i.co.nz

Marcelo Martinez

u2

C15CFIIPT.C17195

15 cm² Compression

0.8

Operator:

Depth (m):

Area Ratio:Engineer: Matt Wansbone

G.I. Job Ref:Filter Type:

Cone Type:

NZTM2000 N,E (m): 5921381.86, 1756348

WGS84, (deg): -36.840542, 174.753459

Surveyor: N/A

Termination Reason: Inclination high or rapid increase

Pre-Drill (m):

Client Job Ref:Elevation (m): Unknown

N/A

Date of Test: 25/10/2019
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SBT Soil Behaviour Type  (SBT)
Description

CONE PENETRATION TEST (CPT) LOG
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CPT classifications cannot be expected to provide
accurate predictions of soil type based on grain

size, but provide a guide to behaviour type.
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Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Ground Investigation Ltd.Contractor:

Project: Site 18, Beaumont Street

190821

25.18Auckland CBD, AucklandLocation: Location Method: Handheld GPS

Remarks:

CPT-405
CPT

Number:

Client: Initia Ltd

Cone Ref:

www.g-i.co.nz

Marcelo Martinez

u2

C15CFIIPT.C17195

15 cm² Compression

0.8

Operator:

Depth (m):

Area Ratio:Engineer: Matt Wansbone

G.I. Job Ref:Filter Type:

Cone Type:

NZTM2000 N,E (m): 5921381.86, 1756348

WGS84, (deg): -36.840542, 174.753459

Surveyor: N/A

Termination Reason: Inclination high or rapid increase

Pre-Drill (m):

Client Job Ref:Elevation (m): Unknown

N/A

Date of Test: 25/10/2019
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Appendix D Laboratory Test Reports











Reg. No:

2819

Unconfined Compressive Strength of JL

Cohesive Soils JL

Test Methods:  NZS4402: 1986: Test 2.1 / Test 6.3.1 JF

Version Date: Authorised By

Sample 

Number:
Depth:

Sample Description (not part of BGL IANZ Accreditation ):

SAMPLE BEFORE TEST

Sample 1 31.30 - 31.50m

Job No: Report No: Page 5 of 8

63578#L 63578#L/UCS Site 18 Orams

SAMPLE AFTER TEST

BANDED FINE SANDSTONE & SILTSTONE, extremely weak, grey, 

uncemented.

Checked By: 28-Oct-25

PROJECT: SITE 18 ORAMS
Tested By: 23-Oct-25

Compiled By: 24-Oct-25

Version Number: 3 July 2022 Wayne Campton

Borehole 

Number: BH01







Reg. No:

2819

Unconfined Compressive Strength of JL

Cohesive Soils JL

Test Methods:  NZS4402: 1986: Test 2.1 / Test 6.3.1 JF

Version Date: Authorised By

Sample 

Number:
Depth:

Sample Description (not part of BGL IANZ Accreditation ):

SAMPLE BEFORE TEST

Sample 2 32.60 - 32.90m

Job No: Report No: Page 8 of 8

63578#L 63578#L/UCS Site 18 Orams

SAMPLE AFTER TEST

BANDED FINE SANDSTONE & SILTSTONE, extremely weak, grey with 

dark brown streaks, uncemented, carbonaceous inclusions.

Checked By: 28-Oct-25

PROJECT: SITE 18 ORAMS
Tested By: 23-Oct-25

Compiled By: 24-Oct-25

Version Number: 3 July 2022 Wayne Campton

Borehole 

Number: BH01
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Appendix E Historical Groundwater Monitoring Plots
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Appendix F ULS Liquefaction Assessment Outputs



Project: 188 Beaumont Street

GeoLogismiki

Geotechnical Engineers

Merarhias 56

http://www.geologismiki.gr

Total depth: 28.31 mWynyard Quarter

CPT: CPT304

Location:
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Soil Behaviour Type

Sensitive fine grained
Silty sand & sandy silt
Organic soil

Clay
Clay & silty clay
Organic soil
Organic soil
Clay & silty clay
Clay & silty clay
Silty sand & sandy silt

Clay

Clay & silty clay
Clay & silty clay

Clay

Clay & silty clay
Clay
Clay
Clay & silty clay
Clay
Clay
Clay & silty clay

Silty sand & sandy silt

Sand & silty sand
Silty sand & sandy silt
Sand & silty sand

Silty sand & sandy silt

Sand & silty sand
Sand & silty sand
Silty sand & sandy silt

Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
6.50
0.19

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

1.50 m
1.50 m
3
2.60
Based on SBT

Use fill:
Fill height:

Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:
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N/A
Method based

CLiq v.3.5.3.10 - CPTU data presentation & interpretation software - Report created on: 5/11/2025, 12:33:29 pm 1

Project file: C:\Users\Kieran Bursell\OneDrive - Initia Limited\Initia Limited Team Site - 2800_2899\P-002883 - Site 18 Apartments\Working Material\3. Analysis\3. Cliq and kinematic\Cliq_prelim design report.clq





Project: 188 Beaumont Street

GeoLogismiki

Geotechnical Engineers

Merarhias 56

http://www.geologismiki.gr

Total depth: 26.22 mWynyard Quarter

CPT: CPT315

Location:

 

qt (MPa)
1050

D
e
p
th

 (
m

)

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

Cone resistance  

Rf (%)
1086420

D
e
p
th

 (
m

)

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

Friction Ratio  

u (kPa)
2,0000

D
e
p
th

 (
m

)

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Pore pressure

Insitu

 

Ic (Robertson 1990)
4321

D
e
p
th

 (
m

)
26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

SBTn Plot   

SBT (Robertson et al. 1986)
1817161514131211109876543210

D
e
p
th

 (
m

)

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

Soil Behaviour Type

Organic soil

Organic soil
Clay & silty clay
Clay
Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay
Clay
Clay & silty clay
Clay
Clay
Clay
Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay

Silty sand & sandy silt

Clay & silty clay
Silty sand & sandy silt

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
6.50
0.19

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

1.50 m
1.50 m
3
2.60
Based on SBT

Use fill:
Fill height:

Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:
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No
N/A
Method based
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Project: 188 Beaumont Street
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Total depth: 25.34 mWynyard Quarter

CPT: CPT-402

Location:

 

qt (MPa)
20100

D
e
p
th

 (
m

)

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Cone resistance  

Rf (%)
1086420

D
e
p
th

 (
m

)

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Friction Ratio  

u (kPa)
5000

D
e
p
th

 (
m

)

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Pore pressure

Insitu

 

Ic (Robertson 1990)
4321

D
e
p
th

 (
m

)
25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

SBTn Plot   

SBT (Robertson et al. 1986)
1817161514131211109876543210

D
e
p
th

 (
m

)

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

Soil Behaviour Type

Silty sand & sandy silt

Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Sand & silty sand
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Sand & silty sand
Clay & silty clay
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Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt

Silty sand & sandy silt

Sand & silty sand
Clay & silty clay
Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
6.50
0.19

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

1.50 m
1.50 m
3
2.60
Based on SBT

Use fill:
Fill height:

Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:
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N/A
Method based
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Project: 188 Beaumont Street
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Geotechnical Engineers
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Total depth: 25.18 mWynyard Quarter

CPT: CPT-405

Location:
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Soil Behaviour Type

Silty sand & sandy silt
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Clay & silty clay
Clay & silty clay
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Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
6.50
0.19

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

1.50 m
1.50 m
3
2.60
Based on SBT

Use fill:
Fill height:

Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:
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N/A
Method based
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Project: 188 Beaumont Street
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Geotechnical Engineers

Merarhias 56
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Total depth: 24.23 mWynyard Quarter

CPT: CPT502

Location:
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Soil Behaviour Type

Sand & silty sand
Silty sand & sandy silt
Clay & silty clay
Sand & silty sand
Organic soil
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay

Silty sand & sandy silt

Clay & silty clay
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Clay & silty clay
Clay & silty clay
Silty sand & sandy silt

Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay
Clay & silty clay
Silty sand & sandy silt

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
6.50
0.19

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

1.50 m
1.50 m
3
2.60
Based on SBT

Use fill:
Fill height:

Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:
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Method based
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Project: 188 Beaumont Street

GeoLogismiki

Geotechnical Engineers

Merarhias 56

http://www.geologismiki.gr

Total depth: 24.18 mWynyard Quarter

CPT: CPT506

Location:
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Soil Behaviour Type

Clay & silty clay
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay
Clay
Clay & silty clay

Clay & silty clay
Silty sand & sandy silt
Clay

Clay
Clay & silty clay
Clay

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay

Silty sand & sandy silt
Clay & silty clay

Silty sand & sandy silt

Clay & silty clay
Silty sand & sandy silt
Clay & silty clay
Sand & silty sand
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
6.50
0.19

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

1.50 m
1.50 m
3
2.60
Based on SBT

Use fill:
Fill height:

Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:
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N/A
Method based
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Project: 188 Beaumont Street

GeoLogismiki

Geotechnical Engineers

Merarhias 56
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Total depth: 24.23 mWynyard Quarter

CPT: CPT508

Location:
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Soil Behaviour Type

Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay
Clay & silty clay
Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt
Clay
Clay
Silty sand & sandy silt

Clay

Clay & silty clay
Clay
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay

Silty sand & sandy silt

Clay & silty clay
Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt
Clay & silty clay
Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
6.50
0.19

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

1.50 m
1.50 m
3
2.60
Based on SBT

Use fill:
Fill height:

Fill weight:
Trans. detect. applied:
Kσ applied:

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:
MSF method:
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N/A
Method based
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Appendix G Auckland Unitary Plan Groundwater
Take/Divert Assessment
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Appendix I Downhole Seismic Testing Report



 

 

Unit 13, 114 St Georges Bay Road, Parnell 1052 
P +64 9 977 0460 
www.initia.co.nz 
 
 

WESTHAVEN RESIDENTIAL LP Our Reference: P-002883 

C/- AECOM, Attention: Will Brown Douglas 16 November 2025 

Email: will.browndouglas@aecom.com  

  

Dear Will, 

Downhole Seismic Testing Report 

188 Beaumont Street - Residential Apartment Development 

1. Introduction 

This report summarizes data acquisition, processing, interpretation and results of a downhole seismic 

test carried out at machine borehole 188 Beaumont Street, Auckland Central, Auckland. The key 

objective of this test was to measure the time averaged shear wave velocity above rock level for the 

purposes of estimating the site period and assessing the site subsoil class in accordance with 

NZS1170.5.  In addition, the time averaged shear wave velocity upper 30 m of the soil profile (Vs,30) 

has been assessed for the purpose of site classification in accordance with draft specification 

TS1170.5. 

2. Data Acquisition  

Geotechnical site investigations were carried out on the 14th and 15th October 2025.  All investigation 

details and borehole logs are summarised in the Initia Geotechnical Assessment Report, dated 

November 2025.  

As part of this investigation, machine borehole BH501 was core-drilled and logged to a depth of 33.19 

m below ground level (bgl), the purpose of both geotechnical characterisation and down-hole seismic 

testing. The hole was lined with 50 mm diameter PVC tube, grouted in place with a water-bentonite-

cement mixture accordance with ASTM-D7400-008.  

A downhole seismic survey was conducted on the 20th October 2025. However, this survey was not 

able to reach beyond 11.0m bgl due to failure of the grouted pipe.    

A second borehole BH501A was drilled for the sole purpose of seismic testing, located 4.0 m offset 

from BH501.  This was wash drilled to 33.5 m with no geotechnical logging. 

A downhole seismic survey was conducted at the site on November 10th, 2025 from 11:00 AM to 

5:00PM. All testing was performed during times when no vehicle movements were taking place to 

minimise interference from ambient noise. 

Details of source-receiver geometry and acquisition parameters are provided in Table 1. The survey 

was performed in accordance with ASTM D7400-08. 

A 2.2 m long shear beam was used as the seismic source. It was positioned in a magnetic East-West 

orientation, centred about the borehole at a 1.0 m lateral offset. The front wheels of a light vehicle 

were placed on top of the beam to ensure firm coupling between the beam and the ground surface. 

The borehole receiver was deployed incrementally in 1.0 m depth intervals, reference from the top of 

the standpipe. Due to grout shrinkage or loss around the top of each hole, testing of BH501 

commenced at 2.0m and BH501A commenced at 3.0m.   
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In theory, first arrival picks should provide an appropriate tool to estimate Vs, however first arrivals 

can be difficult to identify, especially if the shear wave arrivals are obscured by ambient noise or 

constraint on the epistemic uncertainty associated with arrival time picking (see for example Stolte et 

al,2020, Wentz et al.,2019). 

For p-wave recordings one single arrival (first arrival) was picked from each stack. 

A shot gather was subsequently generated, representing the scaled ground motions of the principal 

component as a function of depth (refer to the appendices). 

 

 

Figure 1: Example of the stacked seismic recordings on channels 2 & 3 at a receiver depth of 5m, 
displaying the three arrivals (FA, FP, MP) picked. In this case channel 3 is the “principal component” 

4. Velocity Estimation 

Following arrival time picking, first arrival (FA), first peak (FP) and maximum peak (MP) arrival times 

were analysed in two ways to estimate shear wave velocity, both following the methods described in 

Wentz, 2019: 

1. Pseudo-Interval Method: Interval velocities were calculated by evaluating the time difference 

between arrivals at adjacent depth steps.  

2. Slope Method: Arrival times are corrected to equivalent vertical travel times, based on the 

slope of the offset seismic source from the vertical borehole. FP and MP arrival times are then 

also corrected with a unit-averaged “time shift factor” to provide first arrival-equivalent times. 

The profile is then segmented based known geological/geotechnical boundaries or where step 

changes in arrival time slopes with depth occur, indicating changes in vs.  

A segmented linear regression is then produced for each set of arrival times, to provide a least-

squares fit of arrival time to depth, constrained to a zero-intercept and across segment 

boundaries. The slope of each segment then gives a velocity across that unit.  

The shear wave velocities derived using the pseudo-interval method can be subject to large variations 

caused by small errors in the trigger timing or selection of arrivals. This is error becomes more 

significant in higher shear wave velocity materials.  
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The shear wave signal strength decayed significantly through the test. The signal-to-noise ratio of 

individual shots reached a minimum of about 10 dB at 32 m depth and was about 15 dB after stacking.  

At this noise level, the first arrival ‘break’ is obscured within the noise floor and so picking becomes 

less precise at depth.  

Combined with the relatively high velocity and limited thickness encountered in the borehole, the 

shear wave velocity through East Coast Bays Formation is not as precisely characterised as the other 

units, as reflected in the distribution of unit vs values.  

Pick Correction 

The time shift factor used to correct first peak and maximum peak arrivals to first arrival equivalent 

was calculated as the average difference between first and later arrivals within each unit/velocity 

segment, to allow for changing shear wave frequency components with depth. This is carried out 

inclusive of the lower boundary point, where this lies directly on a boundary.   

The resulting corrected picks are generally very consistent with the actual first arrival times and so the 

computed velocities are highly consistent.  

It should be noted that the velocity profiles derived from each set of picks are not independent 

estimates. They are derived to reduce the effect of ‘bad’ picks on the resulting velocities. 

Linear Regression  

A continuous, segmented (piecewise) linear regression is used to derive the velocity profiles across the 

depth-arrival time datasets with defined breakpoints (unit boundaries). This prevents discontinuities in 

the velocity profile, which may occur when fitting to subsets of the data independently.  

The arrival times at unit boundaries have more influence on unit velocities. This is evident at the upper 

boundary of the East Coast Bays Formation, where the short line segment is heavily influenced by its 

upper boundary position and likely under-predicts velocity as a result.  

7. Site Subsoil Classification In Accordance With NZS1170.5 

Initia has previously issued a preliminary geotechnical assessment report for the development – “188 

Beaumont Street – Residential Apartment Development.  Geotechnical Assessment Report” Initia Ref 

P-002883, Rev A, dated November 2025.  This report presents an assessment of ground conditions at 

the site and a preliminary assessment of site subsoil class in accordance with NZS1170.5.  Based on 

the results of the downhole shear wave velocity testing presented in this report, the site period, Tsite, 

has been re-evaluated with an estimated period of about 0.5 seconds.  On this basis, the site can be 

considered “Class C” in accordance with NZS1170.5.  This assessment supersedes that presented in 

our November 2025 report. 

 

8. References 

• ASTM D7400-19, Standard Test Methods for Downhole Seismic Testing. 

• Stolte et al. (2020), Assessing the quality and uncertainty of in-situ seismic investigation 

methods. 

• Wentz, 2019, Quake Centre Invasive Seismic Testing – A summary of Methods and Good 

Practice. 

• INITIA REF P-002883, Geotechnical Interpretative Report.  
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9. Limitations of Geophysical Testing 

This report has been prepared for our client, WESTHAVEN RESIDENTIAL LP, with respect to the brief 

provided to us.  The advice and recommendations presented in this report should not be applied to any 

other project or used in any other context without prior written approval from Initia Limited. 

The geophysical ground model presented in this report is based on the interpretation of indirect 

geophysical measurements, informed by the ground conditions encountered in nearby borehole and 

cone penetration test (CPT) investigations. While all interpretations have been carried out with due 

care and professional skill, it is important to acknowledge the inherent uncertainties associated with 

geophysical data inversion and interpretation. These uncertainties should be considered when using 

the model for design or further assessment. 

 
Your sincerely, 

 

Report Prepared by: 
 

Report Reviewed by:  

 
Vidhan Chopra 
Geotechnical Engineer 
 

Finlay Wallen-Halliwell 
Senior Engineering Geologist 

Authorised for Initia by:  

Matt Wansbone 
Senior Geotechnical Engineer 

 

 

Attached: 

- Appendix A: Tabulated Shear Wave Arrival Times 

- Appendix B: Shot Gathers (Waterfall Plots) 

- Appendix C: Depth-Arrival Time and Depth-Velocity Plots  
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