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1.0 Introduction

As requested by Geoff Cawson of Shackleton Developments Ltd, Soil & Rock Consultants (S&RC) have
undertaken a geotechnical desktop study to support a proposed apartment development within the existing
vacant lot at 11-13 Fleet Street, Eden Terrace. An existing two-level villa-style timber dwelling presently
occupies the north-west corner of the site, and it is our understanding that this dwelling will be demolished to

make way for the new development.

This desktop report is confined to geotechnical aspects of the proposed development and presents the details
of our study including:

¢ Review of the geological setting and historical geotechnical investigation data

¢ Likely foundation options

¢ The geotechnical risks pertaining to those options

e The scope and costs associated with undertaking further geotechnical investigations at the site in

order to provide sufficient technical data to progress to final design.
20 Proposed Development

A set of development plans has been received by S&RC (refer Appendix A). The reference for this set is:
e 11-13 Fleet Street, Eden Terrace, Shackleton Developments; PB&A Architects, November 2021, For

Information, Rev B.

REGISTERED COMPANY

Geotechnical Environmental Stormwater Hydrogeology
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The drawing set consists of ten (10 No.) drawings (cover, and sheets labelled 938-SK01 to SK09) that show
the general site information and setting; plan of existing site and surrounds; plans of proposed floor levels from
Ground Floor to Level 8; 3D views; and elevations.

These drawings show that the proposed apartment development will comprise a 9-level structure arranged
around a central stair and lift area. The Ground Floor level is partly set into the northern slope area in order to
achieve a level carpark grade, though appears to be approximately at the existing ground level along the
southern boundary.

There will be 59 apartments and an office occupying levels 1 to 8, and a general carpark and ancillary area
within the ground floor level. Four carpark bays within the north-eastern corner of the ground floor area are
labelled as ‘Stacked Parking’ and extend in height through to Level 1. A 3D perspective view, looking toward
the southwest aspect of the development, is shown as Figure 1.
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Figure 1: Drawing Extract = Perspective South (PB&A Architects, Dwg 938-SK08, Rev B, 02/11/2021)
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3.0 Document Review

Current geological maps, historical geotechnical investigation reports, and Council property files were
reviewed in order to provide:
e an overview of the geological setting
e relevant structural details pertaining to neighbouring properties (The information is limited to the
information currently held on file by Auckland Council)
e soil characteristics and associated strength data across the site, upon which to make assumptions
regarding likely foundation depths

The documents reviewed were:

e Auckland Urban Area Geological Map, Sheet R11, Scale 1:50,000, GNS, 1992

e Site Survey Over Lots 1 & 2 LT 389386, 11 and 13 Fleet Street, Eden Terrace, Project No. 13199,
Dwg SS01, 21/09/17, Axis Consultants

* Project Ref. 07159 — Geotechnical Investigation for Proposed Multi-storey Apartment Building At 11-
13 Fleet Street, Newton, S&RC, 2007

e Project Ref. 13702 — Geotechnical Investigation for Multi-level Apartment Building, 11-13 Fleet Street,
Newton, S&RC, 2013

e Project Ref. 17672 — Review of augerhole investigation log (AHO1), 11-13 Fleet Street, Newton,
S&RC, 2017

e Council Property File — 9 Fleet Street, Eden Terrace

e Council Property File — 15 Fleet Street, Eden Terrace

e Council Property File — 6 Piwakawaka Street, Eden Terrace
3.1 Site Description

The development site comprises two properties legally described as Lot 91 deeds 1331 (0.0339 ha) and Pt
Allot 5A Sec 7 SBRS of Auckland (0.0300 ha) giving a combined area of 0.0639 ha. The site is rectangular in
shape, extends to the west of Fleet Street, and is located on the lower side slope of a valley feature. The
ground slopes across the site and down to the south west levelling out towards the side boundary and the
trough of the valley. Past earthworks resulted in formation of a near-level bench, part of which comprises the

building platform for the existing dwelling at the front of the site.

Recently completed apartment buildings are present on the adjoining properties to the southwest and

northwest of the site. The south-western building includes a single level basement car park that extends to the
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common boundary between the properties. The adjoining property to the northeast is occupied by an older

lightweight timber framed villa-style dwelling.
3.2 Geological Setting

Reference has been made to the Auckland Urban Area Geological Map, Sheet R11, Scale 1:50,000 dated
1992 which indicates that the site is underlain by weathered residual soils of the Waitemata Group. These
soils are derived from weathering of the parent sedimentary sandstones and siltstones to form a mantle of
residual soils typically comprising firm to very stiff clays, silts and sands of variable plasticity. These soils are
prone to shrinkage in the summer when the groundwater tables are low and also prone to swelling in winter

when the groundwater tables are high.

On steeper slopes the residual soils are prone to a translational failure mode when they become saturated.
Generally movement of the residual soils often occurs at the contact between the weaker soil mantle and the
underlying stronger, less-weathered material. Instability can also be associated with the perching of the
groundwater table above the contact with the hard, less-weathered materials. The occurrence of deep-seated
failures within the underlying sandstones and siltstones is relatively uncommon. When it does occur it is

generally controlled by faults, joints or discontinuities within the sandstones and siltstones.
3.3 Previous Investigations and Subsoil Conditions

The S&RC investigations listed below have been previously undertaken at the site. The augerhole logs,
investigation location plans, and indicative cross sections prepared utilising the investigation data has been

reproduced and is presented in Appendices D and E.

3.31 Previous Investigation 2007
Fieldwork in 2007 comprised:

e inspection of the site

e drilling of three machine boreholes (MH1 to MH3) to depths ranging from 6.5m to 10.6m below ground
level

e drilling of three hand augerholes (AH1 to AH3).

3.3.2 Previous Investigation 2014

The fieldwork comprised:
e re-inspection of the site
e drilling of two machine boreholes (MB01 to MB02)
e drilling of three hand augerholes (AH4 to AH6).
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3.33 Previous Investigation 2017

The fieldwork comprised:
e re-inspection of the site

e drilling of one hand augerhole (AH01)

The October 2017 augerhole was undertaken within the northern area of the site, atop an area of apparent fill
material. The purpose of the augerhole was to confirm the nature and depth of the fill materials and underlying
natural soil deposits and compare with the 2014 cross-section profiles to see if additional earthworks had been
undertaken in the intervening years. The augerhole log is presented in Appendix D, and a representative
geological cross section A-A’ through the site is shown in Appendix C. The augerhole location is shown
overlaid on an aerial photograph of the site and is also presented in Appendix C.

Augerhole log AHO1 shows non-engineered fill materials were encountered from the ground surface to 1.0m
below ground level. Underlying the fill materials were weathered Waitemata Group deposits to the termination
depth of the augerhole, before competent sandstone rock was reached at approximately 4.3m depth (inferred
from DCP test). This soil profile generally concurs with the profile, material descriptions, and soil strengths
presented on the cross-section drawings within the 2014 Report, and it is our opinion that it is unlikely that

additional earthworks have been undertaken at the site since 2014.

The following descriptions of the subsoils have been reproduced from the 2014 Report. Upon review of the
investigation log from the augerhole undertaken on 20/10/17, we concur that these descriptions generally

reflect the fill and geological units present.

¢ Topsoil and Fill. Topsoil and fill were encountered at all but one test location to depths ranging from
0.5, to 1.9m below current ground level. The fill comprised grey and brown silt and clayey silt
containing sand and gravel and of a firm to very stiff consistency. The fill in the 2014 boreholes MB01
and MBO02 is likely to have originated from the earthworks that have taken place since 2007. Buried

topsoil was encountered at several of the test locations.

o Weathered Waitemata Group Soils. These are the natural soils encountered within all five
boreholes and six augerholes. They comprise grey and orange silts with varying clay content and of
slight to high plasticity. Vane shear strength values ranged from 42kPa to unable to penetrate (UTP)
which indicates a shear strength value in excess of 200kPa. The majority of values were in excess of
140kPa.
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e Weak Waitemata Group Sandstone and Mudstone. These weak rocks underlie the weathered
Waitemata Group soils and were found in MH1, MH2, and MH3 at depths of 2.9m, 3.0m and 4.0m and
in MBO1 and MB02 at depths of 3.3m and 4.0m respectively below current ground level.

e Groundwater.
2007: Groundwater was encountered on the day of drilling (10 April 2007) at depths of 2.5m, 5.2m,
and 3.0m below ground level in MH1, MH2 and MH3 respectively. Similarly, groundwater was
encountered on the day of drilling at 2,1m, 1.6m and 1.4m below ground level in AH1, AH2 and AH3
respectively. Following a period of nearly one month (4 May 2007) the groundwater table was re-
measured in the three augerholes at 1.3m, 1.5m and 1.5m in AH1, AH2 and AH3 respectively.
2014: Groundwater was not encountered on the day of drilling (30 January 2014) in MBO1 and MBO02.
Groundwater was encountered on the day of drilling (13 & 17 February 2014) at 1.3m, 3.2m and 4.6m
below ground level in augerholes AH4, AH5 and AH6 respectively. The groundwater table was re-
measured in the two boreholes and three augerholes on 24 February 2014 at 1.6m, 2.6m, 0.9m, 3.1m
and 4.3m respectively.
2017: Groundwater was encountered on the day of drilling (20 October 2017) at a depth of 1.8m below
ground level.

3.4 Adjacent Property Information

The following relevant information was obtained from electronic property files obtained from the Council:

3.4.1 9 Fleet Street, Eden Terrace

The most relevant geotechnical information with regard to foundation depths of the existing two-level structure
is shown on a set of as-built drawings produced in March 2013, and original design drawings pertaining to the
single-level structure from 1990 and 1996. The full drawing set references are:

¢ As Built Drawings, 9 Fleet St, Newton, for Merchant Homes Ltd, Dwg No.s Ex01-04 & A01, March ‘13

e OFleet St, P.N. HC 96/8600, 3 of 6, Section A-A, 1996

e OFleet St, P.N. 460, Internal Partitions + Extend Block Work, 14 August 1990

This 2013 drawing set shows the masonry wall and deck foundations both in elevation and cross-sectional
views, and extracts are shown in Figure 2 below. Figure 3 shows the original masonry block wall and
supporting piles as shown within the 1990 drawings. Refer to Appendix B for drawing copies relevant to the

three adjoining properties.
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Figure 3: Drawing Extracts — Masonry wall and deck
foundation details, August 1990 and 1994

These views show that the masonry and deck foundations are embedded below ground level a minimum of
3.0m and 1.5m respectively.

3.4.2 15 Fleet Street, Eden Terrace

The most relevant geotechnical information with regard to foundation depths of the existing four-level
apartment structure is shown on two sets of drawings produced in 2005 (Stage 1) and 2012 (Stage 2). The
drawing sets are referenced thus:

e Basque Park Apartments, 15-15A Fleet Street, Newton, Issued for Structural Consent, Sept. 2005
¢ Architectural Drawings for Building Consent, Stage 2, 15 Fleet Street, Eden Terrace, July 2012
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The drawings appear to show that a basement structure was constructed adjacent to 11-13 Fleet Street as
part of the Stage 1 works in 2005 / 2006, though the apartments above were not constructed until sometime
during or after 2012. Figure 4 shows a long-section elevation viewed from the north side of the Stage 1
development, taken from the 2005 drawing set. It appears to show that there is a one-level carpark basement
area below the existing apartments. This is confirmed from the 2012 drawing set which shows a building
cross-section viewed from the rear of the property (western aspect, shown in Figure 5).

In terms of building foundation structures and/or retaining solutions undertaken for the 2005 works along the
northern boundary, a wall elevation drawing from 2006 appears to show a concrete pile and sprayed concrete

wall was proposed. This wall is shown in Figure 6 and appears to found 10m below present ground level.
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Figure 4: Drawing Extract — Long-section elevation Stage 1, 2005
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343 6 Piwakawaka Street Eden Terrace

Of interest on this site is the depth of the pile foundations supporting the vehicle access ramp adjacent to the
western boundary of 11-13 Fleet Street, and to a lesser extent the type and depth of foundations supporting
the apartment complex itself. The Council property file contained a structural drawing set dated April 2005
which presented cross-sections through the access ramp and apartment areas. The relevant cross-section is
presented in Figure 7 and appears to show the access ramp and apartment ground floor structure is founded
on concrete piles embedded 4m below existing ground level.
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Figure 7: Drawing Extract — Access ramp and apartment structure founding piles, 2005

4.0 Liquefaction Potential

Liquefaction is a process in which loose saturated cohesionless soils are subject to temporary, but essentially
full, loss of strength due to incremental pore pressure build-up under reverse cyclic shear loading generated
during an earthquake. As a consequence of this temporary strength loss, the liquefied soil can deform and
settle. Case histories show that liquefaction is limited almost exclusively to saturated, fine to medium grained

sands and low plasticity silts. Liquefaction can only occur at and below the surface of the groundwater.

Whilst sands and/or sandy silts were encountered, the relatively dense composition and cemented nature of
the Waitemata Group material is not conducive to significant liquefaction. Given the shallow rock level
underlying the site the risk of liquefaction and damaging differential settlement affecting the building platform is

low.
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5.0 Proposed Development Foundations & Retaining

As the proposed apartment development does not include an underground carpark area, a slab-on-grade
foundation pad at approximately the existing ground level supported on reinforced concrete piles founded on

underlying sandstone rock, is envisaged as the likely foundation solution.

The northern boundary of the site, where there is an existing dwelling and elevated ground surface, will require
a significant retaining wall in order to facilitate construction of the ground floor level. That is, construct a

retaining wall utilising a top-down methodology to excavate to the required subgrade level in front of the wall.

It should be noted that the southern aspect of the apartment structure would likely be required to be supported
on deep reinforced concrete piles in order to mitigate probable loading of the adjacent apartment basement
wall that would otherwise occur. That is, the imposed loading from the proposed structure should be
transferred to underlying competent sandstone rock, at a level below the founding level of the neighbouring
support piles.

6.0 Geotechnical Considerations

The following geotechnical considerations have been developed based solely on the likely foundation solution
as described above.

Slab-on-grade foundation pad, supported on piles:

¢ Underground services that run through the site will need to be protected or bridged, or be re-routed to
an alternative location. A check of the Auckland Council Geomaps website shows only a Watercare
pipe asset traversing the site along the road-frontage boundary. As such, underground services are
not considered an issue.

e Seasonal shrink-swell of near-surface cohesive materials and associated differential settlements are
an issue often seen with slab-on-grade construction. With this site the underlying competent
sandstone rock is shallow (<3m depth below existing ground level) and as such a foundation slab
could be suspended on short reinforced concrete piles to mitigate settlement concerns. Alternatively, a
thickened hardfill raft could be constructed which would replace the near-surface fill and residual soils
(~<1m thick) and mitigate settlement concerns as above.

¢ Fill materials have been identified on site, and may be deeper away from the investigation locations
(i.e. may not be limited to the mound already identified within the northern area). Also, previous



Job Ref: 17672 16 March 2022 Page No. 12

7.0

published information does not refer to any contamination sampling/testing having been carried out
with respect to these materials, hence it may be prudent to do so.

Adjacent buildings. Construction of any bored-pile type foundation wall has the potential to relieve
lateral support from adjacent walls or foundations. Care must be taken that boring-type excavations
are not excessively large or spaced in such a way as to cause collapse of the pile hole or lateral
movement of adjacent structures. Survey monitoring of adjacent structures may be necessary during

the works.

Northern boundary retaining

Based on the measured groundwater levels from the previous investigations we consider it unlikely
that excavations to facilitate a level building platform within the northern area of the site will encounter
groundwater. As no dewatering would be required, the development would qualify as a Permitted
Activity regarding groundwater impacts under the AUP.

Displacement / deflection of the wall due to excessive lateral loading and/or insufficient member size
and/or embedment into competent underlying materials. The site is underlain by shallow stiff
Waitemata Group residual soils in turn underlain by Waitemata Group Sandstone rock. Provided the
wall is engineer-designed in terms of loading magnitudes, wall member sizing, and embedment
depths, displacements or deflections are not considered as a significant issue. Health and safety
aspects of large scale excavations following wall construction need to be considered to ensure worker

safety at heights.

Additional Geotechnical Investigations

A limited suite of geotechnical investigations have been undertaken to date within the site boundaries to gain a

general appreciation of the geological profile underlying the site and the strength characteristics.

To allow for detailed design of foundations and retaining wall design along the northern boundary,

supplementary geotechnical investigations should be undertaken. It is anticipated that these investigations

would comprise drilling of two deep drillholes (likely 10m-15m depth) with associated laboratory testing of

recovered core samples. Laboratory testing would likely take the form of unconfined compressive strength

(UCS) testing of the underlying sandstone rock to aid in accurately determining the founding depth for piles.

The following fee estimate encompasses the likely costs associated with undertaking the above-mentioned

site investigations, laboratory testing, and factual and interpretive design reporting.
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Table 1: Estimated Costs for Site Investigations, Laboratory Testing, and Reporting

Item Unit Cost No of Units Fee ($)
Health and Safety — toolbox induction, services Lump Sum - Nominal 500.00
location

Rotary drillhole investigation (2x10m-15m),

including installaton of one standpipe

piezometer for groundwater monitoring, and Lump Sum 1200000
recovery of samples for laboratory UCS testing.

S&RC geologist to supervise drilling operations

and log recovered core, incl. travel $1%0 @ 500000
Survey investigation locations to obtain RL's Lump Sum 300.00
Laboratory testing Lump Sum 2,000.00
Site visits (x3) to monitor piezometer $150/hour 3 hrs 450.00
Borehole logs and site plan drawing $150/hour 3 hrs 450,00
Geotechnical Investigation Report (GIR) Lump Sum 2,000.00
Table 1 Total: Estimated Cost of Site Investigations, Laboratory Testing, and

Reporting $20,700.00
Notes:

e Above costs are an estimate only

e Cost estimate does not include design of foundations or retaining wall, or geotechnical inspections during construction

We trust the above is satisfactory. If you have any queries, please contact us at your convenience.

Yours faithfully
SOIL & ROCK CONSULTANTS

Prepared by:

/&1/\_){/’ L
Mark Sinclair

Principal Geotechnical Engineer
CMIPENZ, CPEng

Reviewed & Authorised by:

Bruce Green
Principal Geotechnical Engineer
CMIPENZ, CPEng
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Appendix A

Architectural Drawing Set
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Relevant Council File Drawings from
Adjacent Properties
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Appendix C

S&RC Drawings (Site Plan & Cross-section)
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Appendix D

Augerhole and Scala Test Log (2017)



CLIENT: Jacob Vermunt Auger Hole No: AHO1
% Soil&Rock Consultants

HAND AUGER LOG WITH SCALA 17672 LOGS AHO01 OCT-2017.GPJ S+R_2013.GDT 20/10/17

----- d solution PROJECT:  Geotechnical Investigation, 11-13 Fleet Street, Sheet 1 of 1
- Eden Terrace
Drill Type: 50mm Hand Auger Project No: 17672 Logged By: MB
Drilled By: MB Coordinates: Shear Vane No - Calibration Date: GEO765 - 29/08/2017
Date Started: 20/10/17 Ground Elevation: Surface Conditions:  Slightly Sloping, Soil
Date Finished: 2010117 Water Level: 1.8m 20/10/2017
€ SCALA PENETROMETER TEST
T| | @ =| _ | Nzs4402:1986 test 6.5.2 %
o = 9 . o i ) d = (Blows per 100mm Increment) o)
é = ) Soil description in accordance with the NZ Geotechnical S| = 10 2 30 (8l E 2
o|E| = o ‘Society Inc 2005 . = (Blows) 5o
I<—( & & Guidelines for Field Description of Soil and Rock in % 8 | SHEAR STRENGTH ov g =
x| A v Engineering Use = | O | REMOULDED SHEAR ®r <
o o < g
o, = 0.0 50 100 150 (kPa)
SILT, some clay, minor to some fine to coarse sand, minor J J T f
m fine to coarse angular gravel, brown, grey and orange I A I I IR
— intermixed, stiff, moist, slightly plastic (FILL) e Y
2| s SILT, some clay, minor fine to medium sand intermixed with os| 4or| | sby
T topsoil, grey, brown, orange, greyish brown with black
— inorganic speckles, very stiff, moist, slightly plastic S T
] — no topsoil inclusions J PUUUURUN PN SUSEUIE Y SRR
0 wleee |11 149V
Ve SILT, some clay, minor fine to medium sand, light grey with
Ix o x orange streaks, very stiff, moist, slightly plastic I e I f I
= X (WEATHERED WAITEMATA GROUP SOILS) I O R SE |
X [ R A AU S A
L SILT, minor clay, minor fine to coarse sand, minor fine to
“Ix  x medium angular limonite gravel, orange, dark orange and ~ e T odv
[ grey with black inorganic speckles, very stiff, moist, non to S| 18 & 3
I~ slightly plastic 3 T R A
K wet S
“Ix 0 x no limonite gravel, no limonite staining, grey and orange I R R N\
X Z J DUUUURUN DUURURUIN DUUEUREN N N
. . SILT, some clay, minor fine to medium sand, trace tree =
] Ix T ox roots, grey with orange streaks, stiff, saturated, slightly I AR R I I
O | 20 x plastic 20 200V
* x very stiff
o “Ix X -
2 x
(@) X X I A
m X P S e R
2 0 SILT, some clay to clayey, trace to minor fine sand, grey,
= “Ix T x very stiff to hard, saturated, slightly to moderately plastic I A i I
< 25| x - ) ] } ] 25 200V
E _X X some clay, minor fine sand, slightly plastic I
= X X
< x I N S ! N
= X hard
3 Xy PO P SUTEURUUN PRI
Lu — X — T S N R
; 3&* X occasional non organic dark grey mottles for 200mm 10 200+ UTPV
X X
'_
< I x S ARRRERNE! EERERRRE REMMSEEE RRRRRRRN
Lu X — T S N R
= . very stiff to hard 200V
. 100mnm of clayey SILT, trace fine sand, grey to dark grey,
“|x  x >~ moderately plastic _ I A I I IR 200+ UTPV
354 X some clay, hard, slightly plastic 35
p— x X x T S e R
p— X — T S e R
. trace fine angular highly weathered siltstone gravel, minor
“Ix 0 x fine to coarse sand for 70mm o
p— x X x P Y e
40| x 4.0 200+ UTP V
K minor fine to coarse sand, minor clay, non to slightly plastic 1 32
| END OF BORE. 4.10 METRES. I SO DU U ! °\,37
(TOO HARD TO AUGER)
45| 4.5
5.0 5.0

131 Lincoln Rd, Henderson, Auckland. Phone: (09) 835-1740
www.soilandrock.co.nz




& Rock Level 1, 131 Lincoln Road, Waitakere 0612
PO Box 21-424 Henderson, Waitakere 0650

09 835 1740 Fax 09 835 1847

www_soilandrock.co.nz

SCALA PENETROMETER SHEET - TABLE OF BLOWS PER INCREMENT

JOB NAME: 11-13 Fleet Street, JOBNO: 17672 TESTED BY: MB DATE: 20/10/2017
Eden Terrace

Depth of
Penetration [mm] AHO1

DEPTH START[m] W] 4.10

50 mm 14

100 18

150 17

200 20+

750 [l

300

350

400

450

500

550

600

650

700

750

800

850

900

950

1000

1050

1100

1150

1200

1250

1300

1350

1400

1450

1500

1550

1600

1650

1700

1750

1800

1850

1900

1950

2000

DEPTHEND [m] ®p| 4.30

Testing Method: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

17672 scala AHO1 Oct-2017 .xIsx Scala AHO1
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Appendix E

Previous Site Investigation Data (2007 & 2014)
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MACHINE LOG-FULL_SPT 13702 MB 01-02 JAN14.GPJ S+R_2013.GDT 28/2/14

) Soil & Rock

CLIENT:

Fleet Ltd

Machine Borehole No: MBO1

GEOTECHNICAL & ENVIRONMENTAL ENGINEERS| PROJECT:  11-13 Fleet St, Eden Terrace Sheet 1 of 2
Drill Type: Machine Borehole Project No: 13702 Logged By: DEG
Drilled By: DCN Drilling Ltd Coordinates: Shear Vane No - Calibration Date: GEO119 - 25/06/2013

Date Started:

Date Finished:

30/1/14
30/1/14

Ground Elevation:
Water Level:

1.7m 24/02/2014

Surface Conditions:  Slight slope, gravelled

STRATIGRAPHY

0oG

GRAPHIC L

Soil description in accordance with the NZ Geotechnical
Society Inc 2005

"Guidelines for Field Description of Soil and Rock in
Engineering Use"

WATER LEVEL (m)
DEPTH (m)

SAMPLE TYPE

C.

(MPa)

SPT
(blows/300mm)

DRILLING METHOD
RECOVERY (%)

WATER CONTENT
OTHER

FILL

>

NEGN 0

0

o

o

Grey, fine to coarse grained angular Greywacke
GRAVEL, loosely packed, dry [GRANULAR FILL]

trace silt

Brown, yellow streaks, SILT, some clay, trace fine sand,
trace silty CLAY inclusions, firm, moist, slightly plastic
[TOPSOIL/FILL]

piece of orange plastic

S

T,

Y2

WEATHERED WAITEMATA GROUP SOILS

XTI X T X[x

Brown, SILT, some clay, firm, moist, slightly plastic
[BURIED TOPSOIL]

Yellow and orange, silty CLAY, stiff, moist, highly plastic

[WEATHERED WAITEMATA GROUP SOILS]

_‘
° |

Orange and yellow, clayey SILT, minor fine grained

sand, stiff, moist to wet, moderately plastic

Dark red, limonite silty fine grained SAND, medium

dense, wet

_‘
< |

Light grey, orange, yellow, SILT, some clay, some fine
grained sand, very stiff to hard, moist, slightly plastic

| K 24/02/2014

yellow, clayey SILT, some fine grained sand, very stiff, =
moderately plastic for 80mm

Dark red, yellow, dark orange, silty fine grained SAND, 2 ;

some iron oxide staining, medium dense, moist

some silt

Grey, SILT, some clay, trace fine sand, hard, moist,
slightly plastic

X1

Grey, fine grained SAND, some silt, medium dense,

moist
very dense

Grey, silt, minor clay, some fine grained sand, hard, =
moist, non to slightly plastic

Grey, clayey SILT, trace fine grained sand, hard, moist,
moderately plastic

very dense, fine grained sand for 20mm n
some interbedded very weak siltstone layers 5-15mm 30,

thick, near horizontal

WAITEMATA GROUP

XXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXX

Grey, fine grained SANDSTONE, very weak, moist

[WEATHERED WAITEMATA GROUP] 1
fracture dipping 60 degrees, rough, no iron oxide coating 351

XXXXXXXAXHXXXXXHXXXXXXXXXXXXX XX

Grey, SILTSTONE, very weak, moist

very dense, fine grained SAND for 50mm

extremely weak to very weak fine grained sandy

SILTSTONE

very weak SILTSTONE

.0

o

-

V,31
VR,9

V,68
VR,3

Open Barrel

V,200+ UTP
1/21/1413/4/6
N=17

V,200+ UTP

5/11//12/14/20 for 60mm
62 blows
for 360mm penetration

Triple Tube

60 for 140mm
60 blows for 140mm
initial penetration

Level 1, 131 Lincoln Road, Henderson.

www.soilandrock.co.nz

Phone: 09 835 1740




MACHINE LOG-FULL_SPT 13702 MB 01-02 JAN14.GPJ S+R_2013.GDT 28/2/14

_ CLENT:  FlestLtd
) Soil & Rock

GEOTECHNICAL & ENVIRONMENTAL ENGINEERS| PROJECT: 11-13 Fleet St, Eden Terrace

Machine Borehole No: MBO1

Sheet 2 of 2

Drill Type: Machine Borehole Project No: 13702 Logged By: DEG
Drilled By: DCN Drilling Ltd Coordinates: Shear Vane No - Calibration Date: GEO119 - 25/06/2013
Date Started: 30/1/14 Ground Elevation: Surface Conditions:  Slight slope, gravelled
Date Finished: ~ 30/1/14 Water Level: 1.7m 24/02/2014
= [a] =
> E =
£ 8 = o AR
) o . . > = E
é = Soil description in accordance with the NZ Geotechnical % E - c SPT w E Z x
2 Society Inc 2005 W T w v = 0| g u
Q I W~ . Y Inc - \ . —| = | (MPa) /  (olows300mm) o> O ':'_:
:: o Guidelines for Field Description of Soil and Rock in x| Q2 zZ| & e 5
g = Engineering Use" win |2 29|
14 = < = W =
'(7) ) < n rl o <
= 5 =) =
Ll Grey, fine grained SANDSTONE, weak, moist
X X X f -
X% % Grey, SILTSTONE, very weak, moist B
- oo
2 X X X
8 X X X | 2
o 25z fine grained sandy SILTSTONE for 60mm 55 2
< |x x x [ T Q@
= |x X x =
< |x x x — =
S |x x x _
 |x x x
=[x x x |
< X X X
X X X
= X X X ]
X X X | 6.0 |
X X X 10/42//8 for 5mm
X X X | 60 blows
X X X for 155mm penetration
END OF BORE. 6.16 METRES. -
[Target Depth] -
L 6.5 |
— 7.0
— 7.5
L 8.0 |
L 8.5 |
L 9.0 |
L 9.5 |
— 10.0 |

Level 1, 131 Lincoln Road, Henderson. Phone: 09 835 1740

www.soilandrock.co.nz




CLIENT: Fleet Ltd Machine Borehole No: MB02

) Soil & Rock

MACHINE LOG-FULL_SPT 13702 MB 01-02 JAN14.GPJ S+R_2013.GDT 28/2/14

GEOTECHNICAL & ENVIRONMENTAL ENGINEERS| PROJECT:  11-13 Fleet St, Eden Terrace Sheet 1 of 2
Drill Type: Machine Borehole Project No: 13702 Logged By: DEG
Drilled By: DCN Drilling Ltd Coordinates: Shear Vane No - Calibration Date: GEO119 - 25/06/2013
Date Started: 30/1/14 Ground Elevation: Surface Conditions:  Level, grassed
Date Finished: ~ 30/1/14 Water Level: 2.6m 24/02/2014
= a =
> S = z
Il g = o 2 e @
é S Soil description in accordance with the NZ Geotechnical § E E c SPT Ig E % %
9 E SOCiety InC 2005 IilJ |:E E (MF':) (blows/300mm) (O] g (@] L
:: o "Guidelines for Field Description of Soil and Rock in x & o Z| 0 x '6
S Engineering Use" win |2 29|
o = < = W =
'(7) ) < n rl o <
= 50 a =
Grey fine to coarse angular GRAVEL, greywacke, tightly
packed, moist [FILL] ]
j Brown SILT, some clay, trace fine gravel, stiff, moist, N
w slightly plastic
Minor orange clayey silt inclusions —
0.5
NEZNAS A I : - =
S Brown SILT, some clay, stiff, moist, slightly plastic V,136
X— % [BURIED TOPSOIL] N VR,72
% Brown organic stained clayey SILT, very stiff, moist, =
T moderately plastic _
A Yellow, brown silty CLAY, trace fine sand, very stiff, —
lx —x— _ moist, highly plastic 1.0 | V,102
|~ —) VR34
X X —
= X—
X— X
> Light grey clayey SILT, some fine sand, very stiff, moist,
— x| moderately plastic 1 _
] Light grey silty CLAY, trace sand, very stiff to hard, = %
S S moist, highly plastic 1.5 @
X - Reddish orange iron oxide stained sandy SILT [sand _ é’l
% ox ] ) . g ) ; >
< fine] minor clay, stiff, moist, non to slightly plastic V.200+ UTP
< 7 112111121213
x kX X Grey and orange SILT, some clay, trace fine sand, very N
x X stiff, moist, slightly plastic N
B Grey 20
x —
[ RS X
| X
o X, -
D K 2 -
o |se e Light brown very to extremely weak SANDSTONE, moist %
8 V. Light grey, red and brown iron oxide stained SILT, some | § | , ;
o —x clay and fine sand, very stiff to hard, moist, slightly ]
QL plastic =z
'<7: LY — Light grey, red, brown iron oxide stained clayey SILT, -
s | =< trace fine sand, hard, moist, moderately plastic B
=R VR Blue grey, red, orange iron oxide stained sandy SILT
I %] [sand fine] , some clay, had, moist, slightly plastic N
T X Some sand layers to 10mm, medium dense 3.0
8 N Grey SILT, some clay and fine sand, hard, moist, non to _
x % slightly plastic H V,200+ UTP
wo|x = x 1/1/11/1/416
£~ _ N=12
X X
< x
Wy X ]
= | x4 35
X X
X —
X X
X
X X
X —
X X
xxx Grey very to extremely weak SILTSTONE — 8
. -l Grey fine SAND, some silt, very dense, moist 4.0 | 12/18//25/5 for 10mm s
c e 60 blows a
LT — for 235mm penetration =
oSOl Grey very weak SILTSTONE, moist, layers near
X X x horizontal B
X X X |
X X X
X X X | 4.5 |
X X X
X X X |
X X X
X X X
oo Fine sand, very dense for 8mm B
X X X
X X X |
X X X
X X X | 5.0 |

Level 1, 131 Lincoln Road, Henderson. Phone: 09 835 1740
www.soilandrock.co.nz




MACHINE LOG-FULL_SPT 13702 MB 01-02 JAN14.GPJ S+R_2013.GDT 28/2/14

CLIENT: Fleet Ltd

) Soil & Rock

Machine Borehole No: MB02

GEOTECHNICAL & ENVIRONMENTAL ENGINEERS| PROJECT:  11-13 Fleet St, Eden Terrace Sheet 2 of 2
Drill Type: Machine Borehole Project No: 13702 Logged By: DEG
Drilled By: DCN Drilling Ltd Coordinates: Shear Vane No - Calibration Date: GEO119 - 25/06/2013
Date Started: 30/1/14 Ground Elevation: Surface Conditions:  Level, grassed
Date Finished: ~ 30/1/14 Water Level: 2.6m 24/02/2014

= [a] =
I o E w ol | z
£ 2 g/ E ¢ SIS
3 3 Soil description in accordance with the NZ Geotechnical | > | = | c SPT w oz Z ox
o % SOCiety Inc 2005 IilJ |:E E (MF':) (blows/300mm) (ED g 8 %
:: o "Guidelines for Field Description of Soil and Rock in x & o Z| 0 x '5
2 Engineering Use" wia |2 3o K
'(7) (O] < (%] r| o <
= 5 a =

oo Grey very weak SILTSTONE, moist, layers near

X X X horizontal 1

X X X

X X X ]

i i § 7 60 for 135mm

X X X 60 blows for 135mm
9 X X X 1 initial penetration
= |x x x 5.5
O |x x x [~ T
9D | x x x
o | x x x -
D | X X X |
O |x x x
X |x x x |
(D X X X

X X X
|<£ X X X ] %
«< [X X x L 6.0 | =
= X X X K
o oIx x x | 2
[ X X X =
<—( X X X

X X X
; X X X _
[a) X X X
W | x x x |

X X X
% X X X 6.5 |
= R |~ Fracture dipping 50 °, rough, no infill
IR Fracture dipping 70 °, rough, no infill
; X X X

X X X |

foRiole Fine sand, very dense for 10mm

X X X ]

X X X .

X X x [ Lo, 60 for 140mm

X X X | 60 blows for 140mm

END OF BORE. 7.14 METRES.
[Target Depth] —

\,
< |

o
© |

©
© |

©
> |

10.0

initial penetration

Level 1, 131 Lincoln Road, Henderson. Phone: 09 835 1740

www.soilandrock.co.nz




HAND AUGER LOG 13702-AH-4-6 13-02-14.GPJ S+R_2013.GDT 28/2/14

” CLIENT: Fleet Ltd Auger Hole No: AHO04
) Soil & Rock
GEOTECHNICAL & ENVIRONMENTAL ENGINEERS| PROJECT:  Geotechnical Investigation, 11-13 Fleet Street, Eden | Sheet 1 of 1
Terrace
Drill Type: Hand Auger Project No: 13702 Logged By: KO
Drilled By: KO Coordinates: Shear Vane No - Calibration Date: DR1768 - 12/02/2013
Date Started: 13/12/14 Ground Elevation: Surface Conditions:  Slopped Soil
Date Finished: ~ 13/2/14 Water Level: 0.9m 24/02/2014
— NATURAL WATER CONTENT A
z O E LIQUID LIMIT X -
.| g 9 | § | PwsTCLMT O %
< | £ i iption i i i i £
% I o Soil description in accordanfﬁcvgé%tshe NZ Geotechnical Society a I 50 100 150 (%) ,:: g
2 E T . ) L . . ; . | = 14
Y " 0 | SHEAR STRENGTH O v ul
l:: e % Guidelines for Field Descrlptl?JnS gf Soil and Rock in Engineering % B | REMOULDED SHEAR o 8 =
x| o 04 = | O | POCKET PENETROMETER o p <
'(7) o < 3
0.0 = 50 50 100 150 (kPa)
w RN Dark brown, SILT, some fine sand, minor clay, stiff, moist, ! ‘ ! !
& e slightly plastic (TOPSOIL/FILL) O N A A
Light grey and orangey brown intermixed, clayey SILT, minor N
1 fine sand, trace fine to medium subangular gravel, very stiff, I N Y R I
_ moist’ S||ght|y to h|gh|y p|astic (F||_|_) S e T
:II 0.5 0.5 200+ UTP V
= B 3
1 8 T e
_ 8 A
§ e N T P
¥ Dark brown, SILT, some fine sand, minor clay, stiff, moist, |
K) . Sllghtly plastic (BURIED TOPSO".) = N S S N NN
o 1.0 | Lo 10| 29r v
. X Light orange with grey streaks, SILT, some clay, minor fine I RN A I
%) X % sand, very stiff, moist, slightly plastic (WEATHERED I I N ER
= —, *  —_ WAITEMATA GROUP SOIL) I N N R N
8 ox saturated N N AN A
o | o5 < 15 200+ UTP V
8 T X
m 7>< X x N N e
o x B O T SUPR
= AV Dark grey, SILT, minor fine sand, trace clay, hard, non to
e - % slightly plastic I N N A
= ]ox N B ST
L X X
~ 2.0 % 2.0 200+ UTP V
< T X
= - . I N N A
[a)] X
a - % I N N A
14 S O Y N R
¢ K some fine sand
'<T: 25 x trace to minor fine sand 25 200+ UTP V
w -7>< X -
N S U PO ER U
X X
X e N N e
] END OF BORE. 2.70 METRES. B I AR A R
[Too Stiff To Auger]
3.0 | 3.0
3.5 | 3.5
4.0 | 4.0
45| 45
5.0 5.0

Level 1, 131 Lincoln Road, Henderson.
www.soilandrock.co.nz

Phone: 09 835 1740




HAND AUGER LOG 13702-AH-4-6 13-02-14.GPJ S+R_2013.GDT 28/2/14

) Soil & Rock

CLIENT: Fleet Ltd

Auger Hole No: AHO5

GEOTECHNICAL & ENVIRONMENTAL ENGINEERS| PROJECT:  Geotechnical Investigation, 11-13 Fleet Street, Eden | Sheet 1 of 1
Terrace
Drill Type: Hand Auger Project No: 13702 Logged By: TS
Drilled By: TS Coordinates: Shear Vane No - Calibration Date: GEO122 - 2/09/2013
Date Started: 13/12/14 Ground Elevation: Surface Conditions:  Level Hardfill Carpark
Date Finished: 13/12/114 Water Level: 3.1m 24/02/2014
o NATURAL WATER CONTENT A
z O E LIQUID LIMIT X -
.| g 9 4l £ PLASTIC LIMIT O %
S| = Soil description in accordance with the NZ Geotechnical Societ = »n
% z % p ce Wit o Yy @ T 50 100 150 (%) 'Et_c k=
= o "Guidel ; ot ; ; ; ; 0 | SHEAR STRENGTH ov wl
l:: e % Guidelines for Field Descrlptl?JnS gf Soil and Rock in Engineering % B | REMOULDED SHEAR o 8 =
x| o 04 = | O | POCKET PENETROMETER o p <
% © < <
0.0 = 50 50 100 150 (kPa)
°, % Grey and dark grey, fine to coarse GRAVEL, some fine sand, ! ‘ ‘ ‘
0,0 minor sil, loosely packed, moist (fil) [ N S ST
X Orange brown with brown and greyish brown streaks, SILT, B
1 some clay, minor fine sand, trace fine to medium gravel, stiff, T
| _ moist’ S||ght|y p|astic [F||_|_] P S A RN
= | o5l 0520¢ 82V
%) 10 RN Dark brown, SILT, minor clay, minor fine sand, trace rootlet
',5 I AR inclusions, stiff, moist, non to slightly plastic (BURIED
. ; . ><A TOPSOIL) L Y N AT E
Q X Grey with dark orange brown streaks, fine sandy SILT, trace O O A/ R
"« ZJ\_fine gravel, stiff, moist, non plastic (TUFF) S ISR DU /NN RO
= Light orange brown with light grey streaks, clayey SILT, trace
x % fine sand, stiff, moist, moderately plastic (WEATHERED I IS ov T
L5 X WAITEMATA GROUP SOIL) 15 5
9 T do b
S| LT , , ERURO! FUU A EURRN B
o == 50mm dark orange fine to medium SAND band
8 ) *X x Light grey with orange brown streaks, SILT, minor fine sand, ) er 1] % T
X 20 x minor clay, stiff, moist, non to slightly plastic 075
o LA dark orange and orange brown with light grey streaks N
g N Dark grey fine sandy SILT, minor clay, very stiff, moist, non to o
<§( * %] slightly plastic
I do b
< V. Dark grey, SILT, some fine sand, minor clay, very stiff, moist, 230V
= 2.5 | : ; 25
2 x % non to slightly plastic
& T o
I “x S|
E L Dark grey fine sandy SILT, minor clay, very stiff, moist, non to %
= &X L slightly plastic 3| a0 200+ UTP V
X X
— ‘X; . % N S ST AU
— ;X JR — ]
Lt saturated
- N B ST
X e N e 200+ UTP V
3.5 END OF BORE. 3.40 METRES. 3.5
[Too Dense to Auger]
4.0 | 4.0
4.5 | 4.5
5.0 | 5.0

Level 1, 131 Lincoln Road, Henderson.
www.soilandrock.co.nz

Phone: 09 835 1740




HAND AUGER LOG 13702-AH-4-6 13-02-14.GPJ S+R_2013.GDT 28/2/14

) Soil & Rock

CLIENT: Fleet Ltd

Auger Hole No: AHO06

GEOTECHNICAL & ENVIRONMENTAL ENGINEERS| PROJECT:  Geotechnical Investigation, 11-13 Fleet Street, Eden | Sheet 1 of 1
Terrace
Drill Type: Hand Auger Project No: 13702 Logged By: DEG
Drilled By: DEG Coordinates: Shear Vane No - Calibration Date: GEO119 - 25/06/2013
Date Started: 1712114 Ground Elevation: Surface Conditions:  In Garden
Date Finished: ~ 17/2/14 Water Level: 4.3m 24/02/2014
— NATURAL WATER CONTENT A
z O E LIQUID LIMIT X -
.| g 9 | § | PwsTCLMT O (DDC
< | £ i iption i i i i £ »
¥ | I o Soil description in accordanlce vggz)tshe NZ Geotechnical Society a I 50 100 150 (%) ,:: @
Q E 1 T | wauidel - e f Soil and Rock in Enaineeri = B | SHEAR STRENGTH ov| x@
l:: e % Guidelines for Field Descrlptl?Jn of Soil and Rock in Engineering % B | REMOULDED SHEAR o 8 =
g o % s€ = O | POCKETPENETROMETER O p <
@ = 0.0 50 100 150 (kPa)
Brown, white, grey, orange, SIL some clay, some inclusions of ! ‘ ‘ ‘
= clayey SILT, some fine angular gravel, minor fine to coarse [ Y R IR
o sand, stiff, moist, slightly plastic [TOPSOIL/ FILL] —
@ S ST SR IR
ANVEN I O ! RN R
05 Orange, orange brown streaks and mottles, clayey SILT, some 05| 34r 162 V
T inclusions of fine sandy SILT to 10mm dimeter, very stiff, :
— moist, moderately plastic [FILL]
N | Orange, yellow, dark orange, trace fine gravel
10 Orange and yellow orange, SILT some clay, some fine sand,
i - stiff, moist, slightly plastic
| — N
[
_ — Some inlusions of clayey SILT I N N A N A
N | Occasional brown streaks
15 Brown organic stained, SILT, some clay, some fine sand, very ’ ; 514 154V
= stiff, moist , slightly plastic ’ 4
Orangs. dlayey SILT, race fine sand, very i, moist O O AN R N
_ moderately plastic N N AN AN
[ IR Brown, SILT, some clay, hard, moist slightly plastic (BURIED I N I
SR TOPSOIL) O N A A o
ZLX - Greyish brown and reddish brown, SILT, some clay, very stiff 20
— to hard, moist, slightly plastic O e T .
e Orange with dark orange streaks, clayey SILT, trace fine sand, B O R SRR R
= very stiff, moist, moderately plastic
- X = I N N R G
77 X ~ e N N (s
% 2.5 | N —x - 2.5
— —% E— N N T
l;: :‘ P orange with dark orange mottles e
A i 4o
8 K= SILT some clay to clayey, some fine sand, slightly to
L % moderately plastic 30, ;;;;;;;;;;;;;;;;;;;
é &X i » X
= —x x - O
bl I=xy , I O A
2 Dty stiffto very siff O 2 FET O
AV Blueish grey with orange streaks, SILT, some clay, some fine
Txox sand, trace fine gravel to 4mm diameter, stiff, wet, slightly N ov |
351 x plastic 351008
— X e N e
7>< X . e N e
7>< X . e N e
) X - e N e
a0l % : Grey with reddish brown iron oxide staining, fine sandy SILT, T oaol4r 60V
X x minor clay, stiff, saturated, non to slightly plastic & >
S (WEATHERED WAITEMATA GROUP SOILS) § O O A
» — Grey, SILT, some clay, trace fine sand, very stiff to hard, moist, | O O
o x slightly plastic B O AR A N 239V
% o Grey silty fine SAND, medium dense, moist =
a5l % Blueish grey, SILT, some clay, hard, moist, slightly plastic 45 200+ UTP V
X X
7>< x x e N N e
X e N N e
] END OF BORE. 4.70 METRES. B I AR A R
[Too Stiff To Auger]
5.0 | 5.0

Level 1, 131 Lincoln Road, Henderson.
www.soilandrock.co.nz

Phone: 09 835 1740






