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Executive Summary

This report presents the results of a geotechnical and acid sulfate soils (ASS) investigation carried out by
Core Consultants Pty Ltd (Core) for a proposed multi-storey residential development at 280 MacArthur
Avenue, Hamilton. The proposed development includes a number of four- and five-level unit buildings over a
single-level partly inground basement. Bulk excavation to about 2 m below ground level (BGL) is anticipated.

Borehole drilling, electronic cone penetration testing and geophysical testing was undertaken between 22
April and 2 May 2024. Geotechnical and ASS laboratory testing was undertaken.

The site history indicates that the site consisted of a river inlet until the early 1900’s when the area of
Hamilton was reclaimed land using dredge spoil. The subsurface conditions encountered and interpreted
from the site history generally comprised the following:

®  Fill (uncontrolled), typically firm or stiff gravelly clay, to about 1 to 1.6 m BGL, over

®  Fill/dredge spoil (uncontrolled) comprising soft clay (material dredged from the adjacent Brisbane
River channel), to depths of possibly about 5 m BGL, although difficult to differentiate from the
underlying material,

®  Upper alluvium, generally comprising interbedded loose sand and firm clay to about 15 m to 20 m
BGL, over

®  Lower alluvium, generally loose to medium dense sand and stiff clay, becoming medium dense or
dense gravel from about 30 m to 32 m BGL.

Groundwater seepage was encountered in the auger boreholes at about RL 2 m to 3.45 m AHD and was
measured at standing depths within the monitoring wells at approximately RL 1.1 m to 1.4 m AHD. Ordinarily
near the Brisbane River where sands are present, groundwater levels would be tidally dominated and occur
at or around high tide level about RL 1 m to 1.5 m and rise temporarily and locally due to ingress after
rainfall. It is understood the storm tide level for this site is RL 3.1 m (i.e. below basement level). Groundwater
conditions can vary over distance and time and apart from tide and rainfall be influenced by changes to
surface and subsurface drainage conditions and human influences.

Temporary batters in the sands and clays (up to 2 m deep) could be formed at 1V:1.5H. For excavations
where space does not permit temporary batters (e.g. close to the site boundary), engineer-designed
temporary support will be required (e.g. anchored sheet piles).

At basement level and where clay fill is encountered, the subgrade will comprise weak clay, untrafficable for
almost all machines. A working platform of at least 0.3 m would be required for smaller machines. For larger
equipment (e.g. piling rig), a substantial working platform of 0.8 m to 1 m or more could be required on the
soft clay subgrade.

Consolidation settlement should be anticipated under new loads (e.g. from buildings or fill), e.g. as
evidenced in access shafts along Macarthur Avenue. Estimated consolidation settlement at the CPT
locations range between about 70 mm and 75 mm, for an assumed new load of 20 kPa. Differential
settlement will be likely due to variation in load and clay thickness/extent, as well as due to varying structural
loads and supports (e.g. between piled and non-piled elements).

Due to the presence of uncontrolled fill and potential consolidations settlements, the site would be classified
Class P in accordance with AS 2870-2011.

Due to the anticipated consolidation settlement, as well as the presence of very loose and loose silty sands
which may be susceptible to liquefaction under earthquake conditions, the structure will need to be fully
suspended on piles (including basement slab). Driven precast concrete piles are considered suitable (with
management of vibration impacts), founded in the dense gravel alluvium expected from approximately 30 m
to 32 m BGL. Alternatively, CFA piles could be considered, founding in the dense materials at depth. The
AS1170.4-2007 Structural design actions site subsoil classification for earthquake actions design is
considered to be Class D — Deep or soft soil site.
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The results of this investigation indicate there is the likelihood of disturbance of low levels of actual and high
levels of potential acidity associated with the proposed development. Based on the net acidity values, lime
treatment is considered necessary for the proposed excavation works. It is recommended that an ASS
management plan (ASS MP) be developed and implemented.
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1.0 INTRODUCTION

This report presents the results of a geotechnical and acid sulfate soils (ASS) investigation carried out by
Core Consultants Pty Ltd (Core) for a proposed multi-storey residential development at 280 MacArthur
Avenue, Hamilton.

The work was carried out for Brisbane Housing Company (BHC), in accordance with our proposal Q00494 3-
001-L-Rev2, dated 15 April 2024.

Core also conducted a preliminary contamination assessment concurrently with the geotechnical and ASS
investigation (refer report J002388-001-R-Rev0).

2.0 PROPOSED DEVELOPMENT

The proposed development includes a number of four and five-level unit buildings over a single-level partly
inground basement, as shown in Images 1 and 2 below. Bulk excavation to about RL 3.4 m (about 2 m
below finished ground level and up to about 1 to 1.5 m below existing ground level) is anticipated.
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Image 1: Extract from proposed development plan at ground level.
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Image 2: Extract from proposed development plan schematic cross section.
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3.0 SITE DESCRIPTION

The site is located at 280 MacArthur Avenue, Hamilton. It comprises a portion of Lot 1 on SP337697 and
covers an area of approximately 7980 m2 The site location is shown in Image 3 below.

N =/

N
N Not to scale

Image 3: Site location (Aerial image sourced from Nearmap, Annotations by Core).

At the time of the investigation, the site comprised a vacant lot covered with grass.

The elevation of the site ranges between about RL 4 m and 5 m Australian Height Datum (AHD), generally
sloping down towards the south-eastern boundary.

Macarthur Avenue bounds the site to the north, with Chevron Commercial building and Old Shoreline Park
beyond, then followed by a drainage line. To the east the site is bounded by vacant grassed land followed by
Macarthur Avenue and high density residential dwellings. Karakul Road and Barcham Road form the
southern and western site boundaries, respectively, followed by industrial development areas. The Brisbane
River is located approximately 300 m to the south.

Site conditions at the time of our investigation are shown in Photograph 1 below.
. ‘,‘,'""_V"" el 7 . oo v~

Photograph 1: General site conditions at the time of fieldwork.
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4.0 METHOD OF INVESTIGATION

4.1 Review of Available Information

To assess likely ground conditions a review of published geological maps, aerial images, acid sulfate soils
maps and available geotechnical information was undertaken (refer Section 5).

4.2 Underground Services

Prior to commencing the intrusive site investigation, an underground services search was undertaken at the
test locations using an electro-magnetic wand for electrical services, and ground penetrating radar (GPR) for
drainage and water services.

4.3 Borehole Drilling

Boreholes were drilled between 22 April and 2 May 2024 in the presence of geotechnical personnel from
Core, at the locations shown on the attached Figure 1 (Appendix A). Borehole positions were recorded in the
field using a handheld GPS unit.

Six boreholes were auger-drilled using a 4WD mounted drill rig to 4 m or 4.5 m BGL for ASS sampling (BH1
to BH6). Two ‘deep’ boreholes were drilled using a track-mounted drill rig, to about 35 m BGL. Standard
Penetration Testing (SPT) was conducted at regular intervals in the boreholes and disturbed and
undisturbed (U50 tube) samples taken.

A groundwater standpipe was installed in BH1 and BH5 (denoted MW1 and MW2) for groundwater level
measurement and sampling and the other boreholes backfilled. Details of the standpipe construction are
shown on the borehole reports.

4.4 Cone Penetration Testing (CPTs)

Six cone penetration tests (CPT1 to CPT6) were pushed using a truck mounted rig on 22 April 2024 to
supplement the borehole data and provide data on the compressible soils. These were pushed to refusal at
depths of about 30 m to 32 m BGL. The CPT is a probe instrumented to measure resistance on the tip and a
following sleeve and also to measure pore water pressure, with these readings captured at close intervals.

4.5 Geophysical Testing

Geophysical testing in the form of multi-channel analysis of surface waves (MASW) was undertaken on 29
April 2024 by a geotechnical engineer/engineering geophysicist from Core and comprised two survey
alignments (denoted Line1 and Line 2).

MASW geophysical surveys use seismic surface (Rayleigh) wave phase and frequency data to estimate
shear-wave velocities of the subsurface materials.

The MASW acquisition comprised the use of a 24-channel landstreamer array with 4.5 Hz geophones
spaced horizontally at 1 m. Each survey comprises a single 1-Dimensional vertical sounding recorded at the
centre of the geophone array; as shown on Image 1 below. Vertical soundings were carried out at
approximately 10 m intervals along each survey line.

The array was connected to a Geometrics Geode, with data recorded using the Geometrics Seismodule
Controller Software (SCS). A sampling rate of 0.5 ms and sample record length of 2 seconds was adopted.
The seismic source was a 7 kg sledgehammer striking a polyethylene plate, with an offset of 6 m. Vertical
stacking of the seismic source was carried out to minimise ambient noise (i.e., wind and traffic) and increase
the signal to noise ratio.

Sounding co-ordinates (X-Y-Z) were recorded in the field with a Trimble GNSS device with typically + 0.2 m
accuracy. Co-ordinates were recorded using Map Grid of Australia (GDA2020) and height above mean sea
level (AUSGe0id20).

The acquired data was processed using the SurfSeis 6 software, by Kansas Geological Society. Dispersion
images were generated, which show the frequency versus the percentage intensity of phase velocity, for
each acquired field record. A dispersion curve was then produced by picking the maximum intensity
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velocities (of the fundamental mode) across the useful range of frequencies. The dispersion curves for each
survey alignment were put through an 8-layer inversion algorithm to produce one-dimensional shear-wave
velocity soundings.

The S-wave soundings were then gridded using Golden Software’s Surfer 22 to produce two-dimensional
shear-wave velocity sections.

The geophysical survey line locations are shown on Figure 1 in Appendix A, and the survey results are
shown in Figure 2 in Appendix A.

The quality of the produced MASW dispersion curves for each sounding was typically good, with high signal-
to-noise (S/N) ratios for the fundamental-mode dispersion energy, for a frequency range between about
4 Hz and 20 Hz.

Geode seismograph.

T}
Seismic source: 16 |b sledgehammer e
striking a steel plate. = ~

24 Channel Geophone Array at 2 m Centres.

| I I
|I II
. y X 3 8 N N Y N R N NN Y YN N YR Y R E YNV

——]
am

Y
Source offset.
1D sounding at midpoint of array.

Image 4: Example MASW acquisition schematic.

4.6 Acid Sulfate Soils Sampling

The ASS component of the investigation was planned based on the findings of a desktop assessment (refer
Section 7.0) and with reference to the following ‘National Acid Sulfate Soils Guidance’ documents:

®  National acid sulfate soils sampling and identification methods manual?
®  National acid sulfate soils identification and laboratory methods manual?
B Guidance for the dewatering of acid sulfate soils in shallow groundwater requirements?
®  Queensland State Planning Policy 2017 (SPP17) 4
For this assessment, samples were recovered from four of the boreholes (BH1 - BH3 and BH5) at 0.25 m

intervals to a depth of 4 m BGL. ASS sampling protocols in the field were conducted to minimise oxidation
prior to laboratory testing and followed the above referenced guidelines.

4.7 Groundwater Sampling

Groundwater sampling is undertaken in accordance with the following:

®  Department of Environment Science and Innovation (DESI) Monitoring and Sampling Manual 2018.

B Groundwater was assessed using the Environmental Protection (Water and Wetland Biodiversity)
Policy 2019 Brisbane River Estuary Environmental Values and Water Quality Objectives Part of
Basin 143.

" Sullivan L, Ward N, Toppler N, Lancaster G, National Acid Sulfate Soils guidance: National acid sulfate soils sampling and
identification methods manual (2018), Department of Agriculture and Water Resources, Canberra ACT.

2 Sullivan L, Ward N, Toppler N, Lancaster G, National Acid Sulfate Soils guidance: National acid sulfate soils identification and
laboratory methods manual (2018), Department of Agriculture and Water Resources, Canberra ACT.

3 Sullivan L, Ward N, Toppler N, Lancaster G, National Acid Sulfate Soils guidance: Guidance for the dewatering of acid sulfate soils in
shallow groundwater environments (2018), Department of Agriculture and Water Resources, Canberra ACT.

4 State Planning Policy (2017), State of Queensland, Department of Infrastructure, Local Government and Planning.
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The site is located within the Brisbane River Estuary — middle estuary waters area with the water quality
objectives adopted for the environmental Value Zone and water type.

For this assessment, samples were recovered from the two monitoring wells (MWO01 & MWO02) that were
installed to a depth of 4 m BGL. Samples were immediately placed in airtight containers supplied by the
testing laboratory and then placed into a chilled insulated esky for transportation to the laboratory.

4.8 Laboratory Testing
4.8.1 Geotechnical Testing

Soil samples were forwarded to a NATA-accredited laboratory for geotechnical laboratory classification
testing comprising particle size distribution, Atterberg limits, Emerson class, soil aggressivity and soaked
CBR testing.

Geotechnical laboratory test results are discussed in Section 5.7.
4.8.2 Acid Sulfate Soil Testing

A total of 64 samples were screened to assess field pH (pHr) and pH after oxidation (pHrox) using 30%
hydrogen solution.

The pHr/pHFox screening method consists of two steps. In the first step, the field pH of a 1:5 soil/water
suspension is measured (pHr). In the second step, a 30% Hydrogen Peroxide solution is added to a second
sample of the same material which is then heated to accelerate the oxidation of the sample. The pH after
oxidation (pHrox) is then measured. A significant difference between the pHr and pHrox results is an
indication of potential acid sulfate soils (PASS); however, test results may be affected by other inclusions
such as shell material and organics.

Based on the results of pH screening tests, 10 samples were selected and dispatched to Eurofins to undergo
quantitative analysis by the Chromium Reducible Sulfur (CRS) suite in accordance with ASS Method 23F
and 22B laboratory procedures of Ahern et al (2004).

This CRS method includes analysis of ‘inherent buffering capacity’ from naturally occurring alkaline materials
(i.e. calcite, coral debris, fine shell fragments) and 'retained acidity' which includes sulfur held in stable
oxidation minerals such as 'jarosite' and allows for calculation of 'net acidity'. The CRS test method was
selected in preference to the Suspension Peroxide Oxidation Combined Acidity & Sulfur (SPOCAS) method
as is gives more accurate indications of pyrite content where significant amounts of organic matter (and
organic derived acidity) are present in the soil samples. An overall acid-base accounting method was used to
calculate a ‘net acidity’ value which is used to qualify analytical test results and calculate liming rates. This
equation is:

Net Acidity = Actual Acidity (as TAA) + Retained Acidity (as Snas) + Potential Acidity (as Scr) - insitu Acid
Neutralising Capacity (ANC).

A groundwater sample was also recovered from the standpipes (MW1 and MW2) and screened in the field,
after initial purging. The groundwater sample was then dispatched to Eurofins/MGT (Eurofins) to undergo
further water quality analysis.

All sample collection, in-situ testing and dispatch were performed in accordance with Core procedures for
water quality monitoring and the Department of Environment and Science (DES) Monitoring and Sampling
Manual 2018.

Both groundwater samples were analysed for Total and dissolved Aluminium and Iron, Anions Cations,
Chloride and Sulphides.
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5.0 RESULTS

5.1 Published Geological Mapping

The Queensland Geotechnical Database (QGD) indicates that the site is located in an area of Quaternary
age Anthropocene comprising :Gravel, sand and silt; man-made deposits generally associated with land-fill
or mining (tailings, dumps and rehabilitated areas)”. An extract of the relevant geological map is shown in

Image 5 below.
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Image 5: Extract from QGD map showing regional geology (not to scale).

5.2 Historical Information & Aerial Images

The site history (‘Northshore History’) indicates that the site consisted of a river inlet until the early 1900’s
when the area of Hamilton was reclaimed as part of dredging of the Brisbane River to allow safer access for
vessels, with the dredge spoil placed behind a ‘training wall’ across the inlet to create additional land. This
dredging and filling process was conducted over decades of time. In 1999 the land was considered high
enough to produce a Deed of Grant to the Port Of Brisbane. The land was initially leased for shipping freight
handling purposes until the 2010’s when the land was redeveloped for future community development.

Historical aerial images (Qlmagery) indicate the following:
= In 1946 and up until 1963 the land was a back channel of the Brisbane River and grass paddocks

= By 1967 (refer Image 6a) land development along the riverbank had started and the river channel
was less evident

= By 1978 surrounding land was largely developed with buildings, although the site itself appeared
undeveloped

= In 1981 (refer Image 6b) there appears to be sand reclamation at the site; after that the site appears
grassed until the car storage was constructed sometime between 1994 and 1997

= The site was used for car storage until 2009 at which time MacArthur Avenue was constructed and
part of the site adjoining MacArthur Avenue became grassed whilst the remainder continued as
vehicle storage

= The vehicle storage was discontinued by late 2020 and construction of local roads had occurred.

J002388-002-R-Rev0 Page 6
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Image 6a: 1967 aerial image (Qlmagery). Image 6b: 1981 aerial image (Qlmagery).

5.3 Previous Geotechnical Investigation

A previous ‘broad-scale’ geotechnical investigation has been carried out in the area by Butler Partners,
including the current site of interest (refer report Preliminary Geotechnical Investigation, Proposed High
Density Residential Development, 240A, 250 and 280 Macarthur Avenue, Hamilton’, ref. 018-150J, dated
October 2020; and Image 7 below).

The previous investigation included four deep boreholes (1 to 4), ten shallow boreholes (5 to 14) and eleven
Cone Penetration Tests (CPT 1 to 11). The subsurface profile encountered in boreholes 5, 6 and 13 and
inferred in CPTs 3, 4, 7 and 8 in the area of the current site of interest, and inferred from nearby deep
boreholes 2 and 3, in summary comprised:

= Fillto 1.1 to 1.2 m BGL comprising clayey sands; dynamic cone penetration (DCP) tests indicate this
fill was mostly relatively dense apart from a loose band around 0.4 m BGL at borehole 13. No
records to confirm the fill was placed in a controlled manner were seen (nor would be usually
available for dredge spoil placement) and the fill would be considered uncontrolled

= ‘Upper alluvium’ (possibly including some dredge spoil?) comprising very soft to firm clay to about
6.5 to 7.5 m BGL, then very loose to loose clayey sand (with a firm clay band in places) to about 16
to 17 m BGL

= Lower alluvium comprising loose to medium dense clayey sand (with stiff clay bands in places) then
medium dense with dense material encountered below about 30 m to 31 m BGL where the CPTs
met refusal

= Dense sandy gravel was encountered at 30 m BGL in borehole 1, and 33 m BGL in borehole 3,
which extended to the end of the boreholes at 31 m and 35 m BGL respectively.

Groundwater was encountered mostly at levels of RL 1.1 m to 2.5 m but locally down to RL 0.4 m and up to
RL 3.3 m.

The previous investigation included geotechnical laboratory testing as follows:

= Emerson class tests with results of 4 to 5
= Particle size distribution tests with silt/clay fractions of 16% to 54% and sand fractions of 46% to 84%

= Plasticity tests with liquid limits of 55% to 78% and plasticity indexes of 2% to 47%

J002388-002-R-Rev0 Page 7
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= Shrink swell tests with shrinkages of 4.5% to 10.1% and shrink swell indexes of 2.4% to 5.7%

= Standard compaction tests with a maximum dry density of 1.76 to 2.08 t/m3 and optimum moisture
contents of 9.3% to 14.5%

=  Soaked CBR tests with CBR values of 4%, 15% and 25 %.

The previous ASS laboratory testing indicated that the sand and clay have potential acidity but also
contained high levels of acid neutralising capacity (ANC) which appeared to be due to shells. Shells cannot
not be relied upon for neutralising acidity and are not included in the assessment of nett acidity. The liming
rates for the sand fill (in one sample only tested) were found to be 4 kg/t and for the underlying clays varying
from 5kg/t to 6 kg/t (e.g. boreholes 1, 2, 7, 12 and 13 but 23 kg/t to 33 kg/t in others, e.g. boreholes 4, 5, 6, 7
and 10).

o WEsm S oaisl 5= SO\ A /4
Image 7: Previous investigation locations (extract from Butler Partners report 018-150J dated October 2020, with
site location by Core).

5.4 Published Acid Sulfate Soil Information

This site is mapped as a high probability (>70%) for the presence of ASS, likely due to the elevation of the
site and proximity to the Brisbane River. An extract of the relevant ASS map is shown in Image 8.
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Probability A High (=70%)

Map Unit x Disturbed ASS terrain
Subscript p Potential ASS (PASS)

2 Analytical data are
incomplete but are sufficient
fo classify the soil with a
reasonable degree of
confidence
1 100K

Confidence
[14]

Map Scale
» © CSIRO

Image 8: Extract from QGD map showing ASS classification (not to scale).

5.5 Subsurface Conditions

The subsurface conditions encountered in the boreholes and interpreted from the site history, CPT and
MASW results generally comprised the following:

B Fill, typically firm or stiff gravelly clay, to about 1 to 1.6 m BGL, over

®  Fill/dredge spoil comprising soft clay (material dredged from the adjacent Brisbane River channel), to
depths of possibly about 5 m BGL, although difficult to differentiate from the underlying material,

®  Upper alluvium, generally comprising interbedded loose sand and firm clay to about 15 m to 20 m
BGL, over

®  Lower alluvium, generally loose to medium dense sand and stiff clay, becoming medium dense or
dense gravel from about 30 m to 32 m BGL.

The upper fill and dredge spoil is deemed ‘uncontrolled’ because of lack of geotechnical inspection and
density testing records.

Groundwater seepage was encountered in the auger boreholes at about RL 2 m to 3.45 m AHD and was
measured at standing depths within the monitoring wells at approximately RL 1.1 m to 1.4 m AHD. Ordinarily
near the Brisbane River where sands are present, groundwater levels would be tidally dominated and occur
at or around high tide level about RL 1 m to 1.5 m and rise temporarily and locally due to ingress after
rainfall. It is understood the storm tide level for this site is RL 3.1 m (i.e. below basement level). Groundwater
conditions can vary over distance and time and apart from tide and rainfall be influenced by changes to
surface and subsurface drainage conditions and human influences.

5.6 In Situ Permeability Testing
Insitu falling head permeability testing was undertaken in monitoring wells on 26 April 2024. The test results

provided the following indicative permeability (k) values:

" MWO1: k value of 5.0 x 10”7 m/sec
" MWO02: k value of 1.5 x 10”7 m/sec
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5.1 Laboratory Testing

Geotechnical laboratory testing was performed at a NATA-accredited laboratory and comprised Atterberg
limits, Emerson class and soil aggressivity tests. The laboratory test results are attached in Appendix D and
summarised below in Tables 1 to 4. Laboratory test results are discussed further in Section 6.

Table 1: Summary Atterberg Limits and Emerson Class Testing Results

Plasticity Linear
Borehole Depth (m) Soil Descripton =~ Shrinkage Emerson
(no.) ° Class
(%)
7 45 17 | 28 | 2503 2
8 0.0-0.5 Sandy Clay - - - - - 2

Notes: LL — Liquid Limit, PL — Plastic Limit, PI — Plastic Index, LS — linear shrinkage WPI — weighted
plasticity index (Pl x %<0.425mm)

Table 2: Summary of Particle Size Distribution Results

Particle Size Distribution

Borehole Depth (m) Soil Description

(no.) % < % < % < % <
4.75 mm 236 mm @ 0.425 mm 0.075 mm

4 0.2-0.5 Clayey Sand 81 74 54 28
7 1.0-1.45 Silty Clay 100 97 89 65
7 55-5.95 Silty Clay 99 99 97 95
8 0-05 Sandy Clay 87 80 73 68

Table 3: Summary of Compaction and CBR results

Compaction and CBR

Borehole Depth (m) Soil Description

() SMDD omc CBR swell (%)
(thm3) (%) (%)
4 0.2-0.5 Clayey Sand 1.87 14.5 6 0

Notes:  SMDD - standard maximum dry density = OMC - optimum moisture content

Table 4: Summary of Soil Aggressivity Testing Results

Borehole Soil Chloride Conductivity Resistivity  Sulphate % moisture
No./Depth Description (mg/kg) (uS/cm) (Qm) (mg/kg) °
BH7 Silty Clay 2700 3700 8.5 2.7 240 46
25-295m
BH8 Silty Clay 2900 2900 7.8 3.4 260 49
5.5-5.95 m
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6.0 GEOTECHNICAL COMMENTS & RECOMMENDATIONS

6.1 Excavations

Basement excavation is anticipated to encounter predominantly sand or clay fill. These materials are
expected to be excavatable using conventional earthmoving equipment such as excavators up to 8 t in size
although larger machines would likely be used for production rates. If concrete is encountered, a rock
breaker could be required. The sand and the underlying clay should be separated during excavation as they
are likely to require differing disposal and treatment requirements.

6.2 Temporary Batter Stability

Temporary batters in the sands and clays (up to 2 m deep) could be formed at 1V:1.5H, provided there are
no surcharge loads, services or structures close to the excavation crest. Batter slopes will need to be
confirmed by a geotechnical engineer at the time of construction. Flatter slopes or temporary support will be
required in soft clays or if groundwater is present in the face or toe of the batter.

For excavations where space does not permit temporary batters (e.g. close to the site boundary), engineer-
designed temporary support will be required. This could comprise temporary sheet piling, with possibly one
or two rows of temporary anchors in the sand fill (due to poor toe support afforded by the soft clays)
depending on wall height. Anchors extending beyond the site boundary would require permission from the
adjacent landowner. Propping of sheet piles could be considered with angled prop to a block on the
subgrade; cross excavation props will not be practical given the large excavation width. A fully piled support
system (e.g. contiguous piles) could also be considered which could be incorporated into the structural
design (piled foundations / basement wall); but would be significantly greater cost.

6.3 Trafficability & Working Platforms

The sand subgrade should be trafficable for tracked machines but not trucks and other rubber-tyred
machines. Capping with 0.2 m to 0.3 m of granular fill (e.g. recycled ‘CBR45’) is expected to be required on
sand subgrade. For a piling rig with bearing pressures of up to 250 kPa (e.g. driven pile rig), a working
platform of 0.3 m to 0.5 m of CBR45 granular fill might be required.

At basement level where clay is encountered, the subgrade be untrafficable for almost all machines. A
working platform of at least 0.3 m would be required for smaller machines, underlain by geofabric (which
would be beneficial for support for construction of the basement slab). For larger equipment (e.g. piling rig), a
substantial working platform of 0.8 m to 1 m or more could be required on the soft clay subgrade (involving
over-excavation and additional spoil to manage). Consideration should be given to undertake excavation,
and if practical piling, from the existing surface (and cut piles cut off to design level).

Working platform design must be undertaken by suitably qualified RPEQ when the crane/rig load
specifications are known.

6.4 Filling

Any localised new filling required to achieve design levels should be undertaken under ‘Level 1’ inspection
and testing as detailed in Australian Standard AS3798-2007 Guidelines on earthworks for residential and
commercial developments. A low plasticity granular fill (CBR 15 material) should be used, compacted to a
minimum Dry Density ratio of 98 5 (Standard) within 2 % of optimum moisture content.

6.5 Consolidation Settlement

Long term settlements of the land due to compression of the softer clays in the upper alluvium is anticipated
(e.g. as evidenced in the road surface adjoining access shafts along Macarthur Avenue).

In order to assess the settlement characteristics of the weaker clay layers encountered in the CPTs, the tip
resistance was compared to those expected for normally consolidated clays as well as those for lightly
overconsolidated clays at differing overconsolidation margins (OCM). From this analysis, an OCM of 30 kPa
was found to best represent the nature of the clays (refer Image 9). The analysis therefore indicates that the
upper alluvial clay is lightly over-consolidated. Consolidation settlement should therefore be anticipated
under new loads (e.g. from structure or pavements supported on ground and not piles, or fill).
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Estimated primary consolidation settlement at the CPT locations range between about 70 mm and 75 mm,
for assumed new development loads not exceeding 20 kPa. If larger loads are proposed then higher primary
settlements can be expected as well as additional secondary settlements; further advice should be obtained
if such higher loads are to be considered.

Differential settlement will be likely due to variation in clay thickness/extent as well as due to varying
structural loads and supports (e.g. between piled and non-piled elements). This will need to be considered in
the development design, e.g. detailing of gravity services and other entry points as well as other parts of the
development, noting they will be remaining settlements in the existing roads and filled areas due to that fill.
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Image 9: Analysis of CPT tip resistance resulits.
6.6 Basement Design

The partly in-ground basement will be constructed above expected groundwater levels and tanking/
waterproofing and catering for hydrostatic uplift does not seem warranted. Basement walls should have
drainage behind them to cater for any localised seepage from the surface and to prevent water pressures on
the wall. Because the wall is propped by the ground floor/podium slab an at rest active earth pressure
coefficient of 0.5 would be appropriate for design of walls retaining the materials encountered. Walls should
be designed for surcharge loads by multiplying the surcharge by the earth pressure coefficient. Unless walls
are designed for surcharges from compaction equipment, only small hand guided equipment should be used
behind walls.

6.7 Site Classification

This structure it outside the scope of Australian Standard AS 2870-2011 Residential slabs and footings but
the site classification derived in accordance that standard can provide an indication of the likely magnitude of
reactive (shrink and swell) movements associated with normal seasonal soil moisture variations and is
required for hydraulic design.

Due to the presence of uncontrolled fill and potential consolidations settlements, the site would be classified
Class P in accordance with AS 2870-2011. Ground surface movement due to seasonal moisture variation
(‘y¢ value) for at this site are likely to be negligible due to the presence of surface sands. However,
consolidation settlement will be the main ground movement criteria for design (refer Section 6.5). Based on
available information, provided there are no large development loads not supported on piles, Class H1 could
be adopted for plumbing design.
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6.8 Foundations

Due to the anticipated consolidation settlement, as well as the presence of very loose and loose silty sands
which may be susceptible to liquefaction under earthquake conditions, the structure will need to be fully
suspended on piles (including the basement slab).

Driven precast concrete piles are considered suitable, founded in the dense gravel alluvium expected from
approximately 30 m to 32 m BGL. Piles driven to set would achieve the full structural capacity of the piles.
Driven piles generate vibrations, however as there are no structures close to the site the impacts are
expected to be manageable by a competent piling contractor.

Alternatively, CFA piles could be considered, founding in the dense materials at depth. Bored piles are likely
to encounter construction difficulty due to the loose/soft soils and groundwater and would be unsuitable. The
ultimate geotechnical strengths (Rq,ug) given in Table 1 may be adopted for the design of CFA piles.

Table 1: Ultimate Geotechnical Strengths (Rd,ug) for CFA Pile Design.

Strata Unfactored Ultimate Unfactored Ultimate

Shaft Adhesion (kPa) End Bearing (kPa)

Soft to Firm clays or Loose / Very Loose sands - -

Medium Dense sands and Stiff to Hard clays 25 -

Dense to Very Dense sandy gravel 100 1,800

The Ra,ug values provided in Table 1 above will need to be multiplied by a suitable geotechnical strength
reduction factor (®gv) to obtain design geotechnical strength (Ra,g) of piles in compression and tension.
Where no load testing is proposed, and after assessing the design average risk rating (ARR) in accordance
with the guidelines presented in AS 2159, a ®g, value of 0.45 is suggested for preliminary design but higher
values may be possible depending on verification testing undertaken.

Where piles are designed to carry tension loads, the shaft adhesion values provided above are to be used,
multiplied by a suitable a ®q value. Where pile load testing is undertaken on a sufficient number of piles for
compression loads the use of higher ®g values may be possible, in accordance with AS 2159.

If working stress methods are used in pile design, the Ra4.ug values should be divided by a factor of safety of
2.5 to calculate the maximum single pile working load.

Piles should be designed and installed by an appropriately experienced contractor and in accordance with
AS 2159-2009 (Ref.5).

If any soil conditions encountered during footing construction are found to differ from those noted in the
geotechnical investigation, Core should be notified immediately, and further assessment carried out to
determine if changes to footing design are required.

All footings should found such that they are not adversely affected by any adjacent excavations batter
slopes, trenches, or retaining walls that are not designed to support building loads. To minimise the potential
for any adverse interaction effects, footings should found at least below a plane extending 1 m horizontally
from the base of trenches/batter slopes/excavations/retaining walls, then rising up at 1V:1H. This
requirement is illustrated in Diagram 1.
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6.9 Site Sub-soil Classification

The AS1170.4-2007 Structural design actions site subsoil classification for earthquake actions design is
considered to be Class D. — Deep or soft soil site, due to the presence of very soft and very loose sails.

6.10 Aggressivity of Soils

Chemical analysis can provide an indication of the potential for long term damage to foundations, buried
pipelines, in-ground structures, services and other infrastructure. Soil texture is also important in this regard,
as granular soils allow oxygen exchange (oxidation) to occur more readily and are also more permeable.

Australian Standard AS 2159-2009 Piling - Design and installation provides the range of exposure
classification of the surface of steel piles and concrete piles based on the range of chemical conditions in the
soil and the possibility of changes in groundwater levels.

Exposure classifications will be provided on receipt of laboratory testing results (in an updated version of this
report), as follows:

®  For concrete piles in soil, Mild in accordance with Table 6.4.2(C) of AS 2159-2009
®  For steel piles in soil, Non-aggressive in accordance with Table 6.5.2(C) of AS 2159-2009.

6.11 Pavements

It is expected the basement will be fully suspended, so pavements relying on ground support would only
likely comprise the crossover and entrance driveways. Design parameters for pavements will depend on the
subgrade materials present after earthworks and the type, depth and quality of any fill used (if any) to bring
the site to design levels. If subgrade conditions exposed following earthworks differ from those encountered
in the boreholes, further subgrade evaluation (including further testing) should be undertaken during the
construction stage.

The likely subgrade conditions for on-ground pavements (such as entry driveways) could comprise sand or
clay fill. The laboratory CBR test on a sandy clay sample retuned a CBR value of 6%. A design CBR of 5% is
recommended for the sandy clay fill.

Properly drained subgrades should allow for open graded drains that shed water and prevent ponding.
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7.0 ACID SULFATE SOIL ASSESSMENT

The development of ASS is commonly the result of marine or estuarine deposition of sulfate and iron bearing
sediments in the presence of an abundant source of readily decomposable organic matter resulting in the
deposition of pyrite. This pyrite is stable within the soil so long as anoxic conditions prevail. Oxidation of this
material produces acidic conditions and oxidation typically occurs as the material is exposed above the water
table by excavation, and by lowering the water table during dewatering processes.

Previous experience and available guidelines indicate that ASS are normally restricted in extent to recent
(Holocene to Pleistocene age) soil horizons deposited in a saline environment below RL 5 m. The National
Acid Sulfate Soils sampling and identification methods manual indicates that sites should be investigated for
ASS materials if there is any evidence that reasonably suggests that ASS materials may be present in the
vicinity, and that these materials may be disturbed. Examples of such evidence may include the following:

B Soil materials disturbance of 100 m? or more located within an area mapped with at least a moderate
risk of ASS materials occurring within 3 m of the natural soil surface.

®  Soil materials disturbance of 100 m2 or more, with excavation likely from below the natural water table,
in an area with at least a moderate risk of ASS materials occurring within 3 m of the natural soil
surface, or with at least a moderate risk of ASS materials occurring deeper than 3 m of the natural soil
surface.

®  Temporary or permanent lowering of the water table in areas mapped with a risk of ASS materials
occurring within 3 m of the natural soil surface.

The topography of the site is consistent with the above criteria (i.e. surface elevation below RL 5 m AHD)
and the proposed development involves excavations that will exceed the above trigger levels. Due to the
proposed excavation works required, an assessment of potential disturbance of ASS is required.

7.1 Investigation Aims

The aims of this investigation were to:

®  Conduct an ASS assessment in general accordance with the National Sampling Guidelines;
® Quantitatively identify the presence or absence of ASS across the site;
® If necessary, assess the likely impact of the proposed development on ASS and groundwater; and

® If necessary, provide prudent management measures so that the release of acid leachate from
disturbed soil and groundwater does not have significant adverse effects on the natural and built
environment or human health.

The results of the ASS investigation are set out in the following sections.
7.2 Groundwater Conditions

A groundwater sample was collected from MW1 and MW2 to provide a baseline reading of the groundwater
conditions. The following groundwater test results were obtained:

= Neutral conditions (pH 7.0 to 7.2).
m  Electrical conductivity reported saline conditions.
= Sulfidic odour (i.e. rotten egg gas) was observed in MW02.

m  Alkalinity (Bicarbonate as CaCQOs) was reported in groundwater (MWO01 & MWO02) above 200mg/L. This
value is usually observed within limestone bedrock aquifers.

m  Elevated heavy metals were reported including iron and aluminium. MWO02 has high levels of total
aluminium, total iron and magnesium. This is common in these groundwater environments and
potentially due to the high turbidity observed in MWO02.
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A copy of the groundwater results is provided in Appendix F.
7.3 Preliminary Screening
Results of preliminary screening are summarised in Table E1 (Appendix E).
The mean soil pH (represented by pHr results) was 8, ranging from pH 6.7 to pH 8.4.

The preliminary screening results indicate a low (some medium) probability of actual (existing) acid sulfate
soils (AASS) or potential acid sulfate soils (PASS).

7.4 Quantitative Soils Analysis

Table 3 below shows the ASS action levels adopted in Queensland. These categories are used to identify
whether action / management of ASS spoil is required, based on ‘net acidity’. For major fill works and
disturbances of more than 1,000 tonnes, an action criterion of 0.03% S equivalents (18 moles / tonne) is
adopted for all soil types. We estimate more than about 500 m? of material will be excavated (e.g. stripping,
footings, ground slabs), therefore, we have adopted > 1000 tonnes as the criteria for this investigation.

Table 3: ASS Action Criteria.

Action Criteria
> 1000 tonnes disturbed
(and major fill projects)

Action Criteria
1-1000 tonnes disturbed

Type of Material

Existing + Potential Acidity Existing + Potential Acidity

Texture range McDonald et
al. (1990)

Approx clay
content (%)

Equivalent sulfur
%S oxidisable

Equivalent acid
mol H*/ tonne

Equivalent sulfur
%S oxidisable
(oven-dry basis)

Equivalent acid
mol H*/ tonne
(oven-dry basis)

Coarse Texture

silty clays

<
Sands to loamy sands <5 0.03 18 0.03 18
Medium Texture

Sandy loams to light clays 5-40 0.06 36 0.03 18
Fine Texture

Medium to heavy clays and 240 0.10 62 0.03 18

Results of quantitative analysis carried out are summarised in Table E1, attached. Laboratory test
certificates are also included in Appendix E.

Results of the 10 samples analysed are summarised below:

= All ten samples returned Titratable Actual Acidity (TAA) results below the Action Criteria of

18 mol H+/ tonne ranging from <2 to 8.7 mole H+/t.

= Eight samples, returned Oxidisable Sulfur as Scr above the Action Criteria of 0.03%S ranging from

0.010 to 0.41%S.

m  Eight samples returned pH KCI values exceeding pH 6.5 and as such, all 10 samples were subjected
to analysis for acid neutralising capacity (ANC) and reported concentrations ranging up to 920 mole

H+/t.

= No samples returned pH HCI value of pH 4.5 and therefore were not tested for retained acidity (Snas).

Concentrations of acid neutralising capacity (ANC) were high in six samples >250 mole H+/t. ANC can be an
indicator of a natural lime source (e.g. shells) or previous lime treatment. No shells were observed within the
soil to 4m BGL. Shell fragments were observed from 16 m BGL within BHO7 and BHO8. For 8 of the 10
samples analysed, net acidity exceeded the relevant QASSIT ‘Action Criteria’ indicating that management
and/or lime neutralisation treatment will be required if these soils are disturbed.
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7.5 Extent and Severity

The results from this investigation indicate low levels of actual and high levels of potential acidity are
distributed throughout the soil profile (up to 4.0 m BGL).

The SPP14 Guidelines require that the level of treatment for management of ASS is based on treatment of
all existing and potential acidity. The results of the laboratory testing have been accumulated in an Acid-
Base Account to give the Net Acidity for each sample in units of mol H*/tonne as presented in Table E1,
attached. This value has been calculated from sulfur trail potential acidity (Scr) plus actual acidity (TAA).

A preliminary liming rate has been calculated in kg CaCOas/t and kg CaCOs/m? using a factor of safety
(fineness factor) of 1.5 and an assumed bulk density of 1.8 tonne/m?3. Consideration of the tabulated
laboratory results indicates that high levels of potential acidity are fairly uniformly distributed throughout the
soil profile.

Due to the difficulty in mixing the soft silty clay material and the presence of lime within the dredge spoil fill, it
is considered that adoption of a uniform liming rate, not exceeding the 90th percentile of relevant test results
for ‘net acidity’, i.e., 34 kg CaCOs/m?, will be sufficiently conservative to limit the risk of environmental impact.
Soils have been separated into two types the surface Gravelly Clay Fill to 0.75m BGL and the lower alluvial
Clays and dredging spoil from 0.75 m BGL. Table 5 below provides the recommended liming rates
calculated for each soil type.

Table 5: Recommended Liming Rates

Soil Type Colour * Bottom of Layer, Depth Treatment
Range Rate**
Gravelly Clay (Fill) Brown 0.0-0.75m BGL 4 kg
CaCOs/m?®
Alluvial Clays / Fill Dredging Grey, dark grey, dark 0.75-4.0 m BGL* 34 kg
Spoil brown and black CaCOs/m?

Note: * Maximum depth of ASS sampling and analysis
** Liming rate based on 90™ percentile values.

7.6 Risk Assessment

As the proposed excavations will intersect soils with existing and potential acidity, there will be a requirement
for management of that acidity. Given the anticipated volume of soils that will be disturbed (calculated to be
greater than 1,000 m?) and required lime treatment, management of existing and retained acidity at this site
would be classified as XH (Extra high) treatment in accordance with Queensland Soil Management
Guidelines V4.0 - Table 4.2 (i.e. > 25 tonnes of aglime).

The Guidelines require that for Category XH treatment a stand-alone Acid Sulfate Soil Management Plan
(ASS MP) must be provided. Recommendations on strategies included in the ASS MP are outlined below in
Section 7.7.

Based on the results of the investigation and the proposed earthworks to 3.5 m AHD, the risk of impact to the
surrounding environment is considered moderate. Provided that the management measures outlined in
Section 7.0 of this report are adhered to and an ASS MP is prepared for the project and implemented, the
environmental risk will be further reduced.

7.7 Recommendations

The results of this investigation indicate there is the likelihood of disturbance of low levels of actual and high
levels of potential acidity associated with the proposed development. Based on the net acidity values, lime
treatment is considered necessary for the proposed excavation works. It is recommended that an ASS
management plan (ASS MP) be developed and implemented.

J002388-002-R-Rev0 Page 17



Brisbane Housing Company 7 June 2024

Potential for groundwater seepage to be encountered during earthworks and construction will be dependent
upon the prevailing weather conditions at that time. All groundwater seepage (if encountered) and
stormwater collected within excavations, should be directed to a holding point for regular monitoring and
treatment as necessary before discharging off site.

Water quality monitoring should be undertaken for the full duration of earthworks activities.

8.0 LIMITATIONS

Should you require any further information please contact the undersigned. We draw your attention to the
document, Limitations, which is included in Appendix G.

Core Consultants Pty Ltd

Walter Mastenbroek Andrew Middleton

MEngPr (Civil) MSc (Env) BSc (Hons) MIEAust BE(Civil) FIEAust EngExec

CPEng NER RPEQ 16149 CPEng NER RPEQ 4366

Director, Principal Geotechnical Engineer Senior Principal Geotechnical Engineer
WM/CJ/AM/cj

A.B.N. 75 603 384 050
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Appendix A
Figures
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Appendix B
Reports of Boreholes

Explanatory Notes
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Client : Brisbane Housing Company

Project : Unit Development

Location : 340 MacArthur Avenue, Hamilton QLD
Job No :J002388

REPORT OF BOREHOLE: BH1

East : 508,264.00

North : 6,964,656.00 56J
Contractor : All-Tech Drilling

Drill Rig : 4WD Mounted Auger Rig

Inclination

Sheet :10F1

Logged :CJ

Logged Date  22/04/2024
Checked :HS
Checked Date : 03/06/2024

SAMPLE OR FIELD
TEST

METHOD
Penetration
Resistance

WATER
DEPTH (meters)
DEPTH RL

GRAPHIC LOG

GROUP SYMBOL

SOIL/ROCK MATERIAL DESCRIPTION

MOISTURE
DESCRIPTION

CONSISTENCY
DENSITY

Well Diagram

ES: 0-0.2 m: BH1 -
0-0.2m

o A ASS: 0-0.25 m:

FILL Gravelly CLAY: fine to coarse sized gravel, with fine to coarse grained
sand, medium plasticity, brown.

w=
PL

ASS: 0.25-0.5 m:

- ES: 0.4-0.5 m: BH1
0.4-0.5m

ASS: 0.5-0.75 m:

ASS: 0.75-1 m:

o]

GC

FILL Sandy to gravelly CLAY: fine to coarse sized gravel, medium to coarse
grained sand, medium plasticity, brown.

- ES: 0.9-1 m: QAO1,
QA02

ASS: 1-1.25 m:

—3 SPTSample:1-1.45 m:
233

(N=6)

I~ [\ ASS:1.25-1.5m:

DS: 1.5-2 m: 1.5-2.0m

...‘0.0‘0 e

R

ASS: 1.5-1.75 m:

LI

0
LI
ot
<X,

L
o

et

4

s

(R
o
o

xR
SN,

X
o

5
R

ASS: 1.75-2 m:
ES: 1.9-2 m: BH1.9-2.0

100mm SFA

—2 ~ ASS: 2-2.25 m: I

ASS: 2.25-2.5 m:

0-4.45 m: Low
T

- \ ES:2.4-2.5m: ’

ASS: 2.5-2.75 m:

- SPTSample:2.5-2.95 m:
(N=0)

4

|

ASS: 2.75-3 m:
ES:2.9-3 m: BH1
2.9-3.0m

o A\ ASS: 3-3.25 m:
ASS: 3.25-3.5 m:

ASS: 3.5-3.75 m:

ASS: 3.75-4 m:

SPTSample:4-4.45 m:
r (N=0)

CH

CH

FILL Silty CLAY: with fine grained sand, high plasticity, black tending to dark
grey.

w>
PL

Vs

-Concrete Cement

Bentonite

50mm PVC Solid

50mm PVC Slotted

End Plug

BH1 Terminated at 4.45m

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information
only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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c q re REPORT OF BOREHOLE: BH2

East : 508,297.00 Sheet :10F1
Client : Brisbane Housing Company North : 6,964,624.00 56J Logged :CJ
Project : Unit Development Contractor : All-Tech Drilling Logged Date  22/04/2024
Location : 340 MacArthur Avenue, Hamilton QLD Drill Rig : 4WD Mounted Auger Rig Checked :HS
Job No :J002388 Inclination : Checked Date : 03/06/2024

SAMPLE OR FIELD
TEST

SOIL/ROCK MATERIAL DESCRIPTION REMARKS

METHOD
PENETRATION
RESISTANCE
WATER
DEPTH (meters)
DEPTH RL
GRAPHIC LOG
GROUP SYMBOL
MOISTURE
DESCRIPTION
CONSISTENCY
DENSITY

L 43 FILL Gravelly CLAY: fine to coarse sized gravel, with fine to coarse grained
ES: 0-0.2 m: sand, medium plasticity, brown.

- A\ ASS: 0-0.25 m:
ASS: 0.25-0.5 m:

=
u

GC PL St

- \ ES:0.4-0.5m: ‘

ASS: 0.5-0.75 m:

FILL Silty to sandy CLAY: fine grained sand, medium plasticity, grey with

ASSH075-1m: orange-brown, with fine sand seams.

—1
- \ ES: 0.9-1 m: ‘

SPTSample:1-1.45 m:
9,5,6

r (N=11)

o ASS: 1-1.25 m:

ASS: 1.25-1.5m:
ASS: 1.5-1.75 m:

ASS: 1.75-2 m: FILL Silty CLAY: with fine grained sand, high plasticity, dark grey.

Low —2
- \ ES: 1.9-2 m: ‘

ASS: 2-2.25 m:

100mm SFA

ASS: 2.25-2.5 m:

SPTSample:2.5-2.95 m:
11

L (N=2)

w> | VS-

CH PL S

s ASS:25275m: |
ASS: 2.75-3m:

ASS: 3.25-3.5 m:

Ilf

ASS: 3.5-3.75 m:

ASS: 3.75-4 m:

BH2 Terminated at 4m

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information
only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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cCre

Client
Project
Location
:J002388

: Brisbane Housing Company
: Unit Development

: 340 MacArthur Avenue, Hamilton QLD

REPORT OF BOREHOLE: BH3

East
North

Sheet
Logged

: 508,248.50
:16,964,617.00 56J

: All-Tech Drilling

: 4WD Mounted Auger Rig

Contractor
Drill Rig

Inclination

Logged Date
Checked
Checked Date

:10F1
(EA
22/04/2024
:HS

: 03/06/2024

METHOD
Penetration
Resistance

WATER
DEPTH (meters)
DEPTH RL

SAMPLE OR FIELD

TEST SOIL/ROCK MATERIAL DESCRIPTION

GRAPHIC LOG
GROUP SYMBOL
MOISTURE
DESCRIPTION
CONSISTENCY
DENSITY

REMARKS

Low

100mm SFA

FILL Silty to gravelly CLAY: fine to medium sized gravel, with fine to medium
ES: 0-0.2 m: grained sand, medium plasticity, brown with pale brown.
w=

PL

A\ ASS: 0-0.25 m:
ASS: 0.25-0.5 m:

FILL Sandy CLAY: fine to medium grained sand, high plasticity, brown.

\ ES:0.4-0.5m: ‘

ASS: 0.5-0.75 m: CH F

FILL Silty CLAY: trace fine grained sand, high plasticity, black tending to dark

asSoegin: blue grey, with find sand bands.

\ ES: 0.9-1 m: ‘

ASS: 1-1.25 m:

ASS: 1.25-1.5 m:

ASS: 1.5-1.75 m:

ASS: 1.75-2 m:

\ ES: 1.9-2 m: ‘

ASS: 2-2.25 m:

w> | VS-

PL

ASS: 2.25-2.5 m:

\ ES:2.4-2.5m: ’

ASS: 2.5-2.75 m:

CH

ASS: 2.75-3 m:

\ ES:2.9-3m: ‘

ASS: 3-3.25 m:

ASS: 3.25-3.5 m:

ASS: 3.5-3.75 m:

ASS: 3.75-4 m:

BH3 Terminated at 4m

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information

only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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c q re REPORT OF BOREHOLE: BH4

East :0.00 Sheet :10F1
Client : Brisbane Housing Company North :0.00 56J Logged :EA
Project : Unit Development Contractor : All-Tech Drilling Logged Date  22/04/2024
Location : 340 MacArthur Avenue, Hamilton QLD Drill Rig : 4WD Mounted Auger Rig Checked :HS
Job No :J002388 Inclination : Checked Date : 03/06/2024
—_ -
z 0 o o z|Z
o8 ] 4 o I} w o2
8 E E E ‘g : SAMPLE OR FIELD :JI E % E = '>_-
,:_: E 5 ';: ; E TEST T 2 SOIL/ROCK MATERIAL DESCRIPTION '5 [ E 2 REMARKS
2|Lgl = = w % 5 cglel
Z W o a o s
w o [ & aio
o B ) % oo
39 FILL Clayey SAND: fine to coarse grained, with fine to medium sized gravel,
ES:0-0.2 m: (w/w) medium plasticity clay, brown.
- sC M | MD
BDS: 0.2-0.5 m:
i \ ES: 0.4-0.5 m: [ FILL Sandy CLAY: fine to medium grained sand, high plasticity, brown with
L DS: 0.5-1 m: pale brown. w= o
PL
FILL Silty SAND: fine to medium grained, with low plasticity clay, brown. LM
—3 M D
—1
\ ES: 0.9-1 m: , FILL Silty CLAY: trace fine grained sand, high plasticity, black tending to dark
L SPTSample:1-1.45 m: grey. w> | o
(N=0) PL
[With fine sand bangs. 7T TTTTT
L ES:1.4-15m:
< 2
0 ES:1.92m:
g Low }— —2
o
e
o SPTSample:2.5-2.95 m: CH
L (N=0)
—1
—3 ES:2.9-3m:
—o
BH4 Terminated at 4m
— -1

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information
only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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cCre

Client : Brisbane Housing Company

Project : Unit Development
: 340 MacArthur Avenue, Hamilton QLD

:J002388

Location
Job No

East
North

Contractor

Drill Rig

: 508,235.00
:6,964,579.00 56J

: All-Tech Drilling

: 4WD Mounted Auger Rig

Inclination

REPORT OF BOREHOLE: BH5

Sheet :10F1
Logged :CJ

Logged Date  22/04/2024
Checked :HS
Checked Date : 03/06/2024

SAMPLE OR FIELD
TEST

METHOD
PENETRATION
RESISTANCE
WATER
DEPTH (meters)
DEPTH RL
GRAPHIC LOG

GROUP SYMBOL

SOIL/ROCK MATERIAL DESCRIPTION

MOISTURE
DESCRIPTION

CONSISTENCY

DENSITY
Well Diagram

ES: 0-0.2 m:

- A\ ASS: 0-0.25 m:
ASS: 0.25-0.5 m:

\ ES:0.4-0.5m: ‘

ASS: 0.5-0.75 m:

GwW

FILL Sandy GRAVEL: fine to coarse sized, fine to coarse grained sand, with
medium plasticity clay, brown, concrete (possibly fragments) encountered
between 0.5-0.8m in this location with refusal on 3 attempts. .

ASS: 0.75-1 m:

—1
\ ES: 0.9-1 m: ‘

ASS: 1-1.25 m:

SPTSample:1-1.45 m: zcesd

sC

FILL Clayey SAND: fine grained, trace fine sized gravel, low plasticity clay,

g
o
E:

-Concrete Cement

50mm PVC Solid

Bentonite

A1
(N=2)

I~ [\ ASS:1.25-1.5m:

ASS: 1.5-1.75 m:

ASS: 1.75-2 m:

\ ES: 1.9-2 m: ‘

- ASS: 2-2.25 m:

100mm SFA
1
o

ASS: 2.25-2.5 m:

|
i | Eesi2z2am |

ASS: 2.5-2.75 m:

SPTSample:2.5-2.95 m:
(N=0)

4

S —

3 ASS: 2.75-3 m: 2
S
...’0:

ASS: 3-3.25 m:

ASS: 3.25-3.5 m:

ASS: 3.5-3.75 m:

ASS: 3.75-4 m:

SPTSample:4-4.45 m:
r (N=0)

CH

FILL Silty to sandy CLAY: fine grained sand, high plasticity, dark grey.

w>
PL

w=

_____________________________________ \_LI_.

Trace fine sized gravel.

w>
PL

S-F

Vs

Filter Pack Sand

50mm PVC Slotted

End Plug

BH5 Terminated at 4.45m

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information
only and do not necessarily indicate the presence or absence of soil or groundwater contamination.

Page 1 of 1




cCre

REPORT OF BOREHOLE: BH7

East : 508,268.02 Sheet :10F4
Client : Brisbane Housing Company North :6,964,570.98 56J Logged :DS
Project : Unit Development Contractor : North Coast Drilling Logged Date  22/04/2024
Location : 340 MacArthur Avenue, Hamilton QLD Drill Rig : P160 Checked :CJ
Job No :J002388 Inclination Checked Date : 05/06/2024
—_ -
>
gy 5|2 8 |8 wo |8
8 E E i g = 5 E % N E i DCP TEST (BI 100
w SAMPLE OR FIELD =] o @ ows per mm
EleBlE| £ |E |0 SOIL/IROCK MATERIAL DESCRIPTION LE|02 (Blows p =
w w2l S T o TEST o o 2G| o
s [z@ = w < =] Oanl|lza
b gﬁJ & a ¢ [e] = Ww|o
o B ) E,J‘ oo
) 5 10 15 20 25 30
479 FILL Sandy to silty CLAY: fine to medium grained sand, with fine to
| | medium sized gravel, medium plasticity, dark brown. WoM-
Cl w< S
L r B PL
LD_( - —4 e
W CL- | FILL/DREDGE SPOIL Sandy CLAY: low to medium plasticity, dark grey, | w <
1 1 - \ ClI /|\fine to medium grained sand, with fine to medium sized gravel, trace low ff\ PL /1
¢l ||{to medium plasticity silt. W
' i i FILL/DREDGE SPOIL Silty CLAY: with fine to medium grained sand, PL
g | | medium plasticity, dark grey grey-brown.
S SPT
ﬁ L |3 21,0
(N=1) REC=450|
2 L
_ i SPT
L-M - 2 0,0,0 Vs
(N=0) REC=450|
3 L
- —1
4 L
SPT
L L 0,0,0
(N=0) REC=410) e
i i Silty CLAY ALLUVIAL: low plasticity, dark grey brown, with fine to
L o medium grained sand, trace fine sized gravel.
5 L
<4
S
8 L L
=
8
= L 4 U75 Tube: PP=5kPa S
£
s Ls L
©
- —-2
7 L - - - L -
U75 Tube: PP=5kPa Clayey SAND fine to medium grained, low to medium plasticity clay.
M L N w VL-L
- - SPT Gravelly SAND ALLUVIAL: medium to coarse grained, fine sized gravel,
2,57 with medium plasticity clay, pale grey pale brown.
- -3 (N=12) REC=40
s L
MD
_ i SPT
L -4 3,56
(N=11) REC=39 Coarse sized gravel, trace medium plasticity clay, dark grey.
9 L
L-MD
- —-5

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information
only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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REPORT OF BOREHOLE: BH7

East : 508,268.02 Sheet :20F 4
Client : Brisbane Housing Company North :6,964,570.98 56J Logged :DS
Project : Unit Development Contractor : North Coast Drilling Logged Date  22/04/2024
Location : 340 MacArthur Avenue, Hamilton QLD Drill Rig : P160 Checked :CJ
Job No :J002388 Inclination Checked Date : 05/06/2024
—_ -
z 0 o o z |5
o |28 | o | & wd|8,
o |53 & £ = | SAMPLE OR FIELD o |2 SE|ak DCP TEST (Blows per 100 mm)
P W r
ElEflgl S| E z | @ SOIL/ROCK MATERIAL DESCRIPTION AR P &
w o2 T o TEST o o 2G| o
sSEo| | F |y < | 2 9anl|za
W [ % e =uwlo
o ] o
) 5 10 15 20 25 30
5.2 Coarse sized gravel, trace medium plasticity clay, dark grey.
L-MD
- —-6
Clayey SAND ALLUVIAL: fine to medium grained, dark grey dark brown,
1" low plasticity clay, strong smell of sulfur .
L
i i Silty to sandy CLAY ALLUVIAL: medium plasticity, dark grey dark brown,
| I fine to medium grained sand.
12 |
- —-8
w=
1 PL St
- —-o
14 |
® i i SPT Clayey SAND ALLUVIAL: fine to medium grained, dark grey dark brown, W VL
’g L .10 0,0,3 4 low to medium plasticity clay.
é (N=3) REC=450" Fine grained, medium plasticity clay, clay band.
= | M 15 | ey e e e
£ Medium to coarse grained.
E L L
wn
- — -1
—16 |
- —-12
—7
SPT
1,1,5 L

(N=6) REC=450F"

Coarse grained, trace fine sized gravel, low plasticity clay.

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information
only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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cCre

REPORT OF BOREHOLE: BH7

East : 508,268.02 Sheet :30F4
Client : Brisbane Housing Company North :6,964,570.98 56J Logged :DS
Project : Unit Development Contractor : North Coast Drilling Logged Date  22/04/2024
Location : 340 MacArthur Avenue, Hamilton QLD Drill Rig : P160 Checked :CJ
Job No :J002388 Inclination Checked Date : 05/06/2024
—_ -
4 0 (] [e) z| >
o8 S a o 0 wolg
8l x| & |& S |2 SE|EE DCP TEST (Bl 100
w SAMPLE OR FIELD =] o @ ows per mm
EleBlE| £ |E TEST z | v SOIL/ROCK MATERIAL DESCRIPTION AR ( P )Es
W lwgl 2 E & o o 09| @u
=(z98 = | & < | 2 @l za
w o w "4 o =uW|o
o a o g oo
L 5 10 15 20 25 30
15. Coarse grained, trace fine sized gravel, low plasticity clay.
sC
SPT
L 16 21,4
(N=5) REC=45| ! Fine to medium grained, full shells intact ~20mm.
21 |
- — 17
-2 |
sC
M
- —-18
-2 |
L L S iR <1 O L - - -
SPT z Trace fine sized gravel, medium plasticity clay.
L |19 1,0,1
(N=1) REC=450y
l—2a | ;
SC VL
<4
§ B 20 Gravelly SAND ALLUVIAL: medium to coarse grained, fine to medium
8 sized gravel, trace low plasticity silt, dark brown dark grey, gravel:
E —® r SPT subangular to subrounded
g | | 811,14 shell fragments 5-10mm.
e (N=25) REC=32(:
sSw MD
- — 21
-2 |
i i SPT Clayey SAND ALLUVIAL: medium to coarse grained, trace fine sized
L 2 7,117 gravel, grey brown, medium plasticity clay, shell fragments <2mm 1% .
(N=18) REC=31
l—27  F y
L L 1 SC
M
- — 23
-2 | S
SPT With fine to medium sized gravel, shell fragments <2mm 1%
L L 4511 gravel: subrounded .
(N=16) REC=26/
L — 24 1 SC
-2 |
i i SPT Sandy GRAVEL ALLUVIAL: fine to medium sized, fine to medium grained
L | o5 23,15,16 Gw | sand, trace medium plasticity clay, grey, gravel sub-rounded. MD-D
(N=31)

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information
only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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REPORT OF BOREHOLE: BH7

East : 508,268.02 Sheet :40F 4
Client : Brisbane Housing Company North :6,964,570.98 56J Logged :DS
Project : Unit Development Contractor : North Coast Drilling Logged Date  22/04/2024
Location : 340 MacArthur Avenue, Hamilton QLD Drill Rig : P160 Checked :CJ
Job No :J002388 Inclination Checked Date :05/06/2024
—_ |
z 0 o o z |5
2By | § |2 S |g B2 22
o5 G| ¢ SAMPLEORFIELD | © | > SE|REE DCP TEST (Blows per 100 mm
ZleBle| E|E z |® SOIL/ROCK MATERIAL DESCRIPTION AR ( P )Es
T 2 T o TEST o o 2S5 lna
= w 5| F | W =) oal|2Y4
Z o | a P =
w w wilo
o B ) E,J‘ oo
) 5 10 15 20 25 30
25, Sandy GRAVEL ALLUVIAL: fine to medium sized, fine to medium grained
| L sand, trace medium plasticity clay, grey, gravel sub-rounded.
M - - GW MD-D
- —-26
— a1k ol _______ L~
SPT Medium to coarse grained sand.
L - 11,1411
(N=25) REC=
- — 27
GW MD
-3 |k
o
5]
s L L
=
2}
£ L
3 SPT
§ L | 28 13,12,12 R
-~ (N=24) REC= Medium to coarse sized, .
|33 |
M-H L -
| | GW
- — 20
|2 |
SPT
| B 18,16,11 Sandy GRAVEL ALLUVIAL: medium to coarse sized, medium to coarse
(N=27) REC=: grained sand, trace low plasticity silt, dark grey, gravel
| | subrounded-subangular.
GW
- — -30
— |35 L ol ________
SPT Fine to medium sized.
L L 18,26,30 GW
(N=56) REC=
F P 7] .
BH7 Terminated at 35.45m (Target depth reached.
L I 31 Backfilled upon completion. )
3 |
- —-32
-3k
- —-33
|3 |
- —-34
|30 |
- —-35

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information
only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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c q re REPORT OF BOREHOLE: BH6

East :508,272.50 Sheet :10F1
Client : Brisbane Housing Company North :0.00 56J Logged :EA
Project : Unit Development Contractor : All-Tech Drilling Logged Date  29/04/2024
Location : 340 MacArthur Avenue, Hamilton QLD Drill Rig : 4WD Mounted Auger Rig Checked :HS
Job No :J002388 Inclination : Checked Date : 03/06/2024
—_ -
z 0 o o z|
o8 S 4 o I} w o(Q
SlEzg| 2|2 s |2 gPlEE
w SAMPLE OR FIELD -3 »
,:_: E 'u_: ';: ; E TEST T 2 SOIL/ROCK MATERIAL DESCRIPTION '5 [ E 2 REMARKS
Ylupl 2| £ | w |3 o P2y
= |z 0 o o) < [2] 4=}
w o [ |9 =uwlo
o =) o & olo
39 FILL Silty to gravelly CLAY: fine to medium sized gravel, with fine to medium
ES:0-0.2 m: (w/w) grained sand, medium plasticity, brown.
w=
- GC PL F-St
BDS: 0.2-0.5 m:
i \ ES: 0.4-0.5 m: [ FILL Sandy CLAY: fine to medium grained sand, high plasticity, brown with
L DS: 0.5-1 m: pale brown. E
FILL Silty SAND: fine to medium grained, with low plasticity clay, brown. LM
3 SM M D
—1
\ ES: 0.9-1 m: / FILL Silty CLAY: trace fine grained sand, high plasticity, black tending to dark
B grey. w> | VS-
PL S

With fine sand bands.

ES:1.4-1.5m:

ES:1.9-2m:

Low }— —2

100mm SFA

ES:2.9-3m:

BH6 Terminated at 4m

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information
only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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REPORT OF BOREHOLE: BH8

East : 508,263.99 Sheet :10F 4
Client : Brisbane Housing Company North : 6,964,639.82 56J Logged :DS
Project : Unit Development Contractor : North Coast Drilling Logged Date  01/05/2024
Location : 340 MacArthur Avenue, Hamilton QLD Drill Rig : P160 Checked :CJ
Job No :J002388 Inclination Checked Date : 05/06/2024
—_ -
z 0 o o z |5
o |28 8 | 2 S | a wd |,
o |53 & £ = | samPLE ORFIELD | © S ShE|WE DCP TEST (Blows per 100 mm)
ElEflgl S| E z | @ SOIL/ROCK MATERIAL DESCRIPTION AR P &
w w2l S T o TEST o o 2G| o
= Yo = | w > San|zan
b gﬁJ & a § o =uW|o
o B ) E,J‘ al|o
5 10 15 20 25 30
B SM | Silty SAND TOPSOIL: fine to medium grained, trace fine to medium sized | SLM- L
L DS: \gravel, dark brown. N D /
i FILL/DREDGE SPOIL Sandy CLAY: fine to medium grained sand, trace w=
r | fine to medium sized gravel, medium to high plasticity, dark brown grey. PL
5 i cl- E
< —3 CH
—1
I~ SPT
L 3,34
B (N=7) REC=400 CH Medium to coarse grained sand, trace fine sized gravel, high plasticity,
1 ' - | dark brown.
s | DS: DS From auger FILL/DREDGE SPOIL Silty CLAY: low plasticity, dark grey, possibly
:.;. —2 fill/dredge spoil.
- R
_ - SPT
L 0,0,0 w>
—1 (N=0) REC=450| CL pL | VS
—3
i —o
—a4
r Silty CLAY POSSIBLY ALLUVIAL SOIL: low plasticity, dark grey brown,
- U75 Tube: PP=<5kPa trace fine grained sand.
i —-1
—5
o L
s L VS-S
b L
s L U75 Tube: PP=<5kPa
€ —-2
s -
‘h’_') -
i 3
—7
I~ Clayey SAND POSSIBLY ALLUVIAL SOIL: fine grained, with fine sized f M 4 VL 4
L 6.4,7 \gravel, dark grey brown, low plasticity clay. w MD
i (N=11) REC=10 Clayey SAND ALLUVIAL: medium to coarse grained, trace fine sized
I~ | gravel, dark grey brown, medium plasticity clay.
i —-4
—s8
_ - SPT
L 2,20 - - — -
|5 . _ Silty CLAY ALLUVIAL: medium plasticity, dark grey blue grey, trace fine
(N=2) REC=28 ; !
grained sand, possibly clay band.
—o9
L i ws
Cl PL Vs

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information

only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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cCre

REPORT OF BOREHOLE: BH8

East : 508,263.99 Sheet :20F4
Client : Brisbane Housing Company North : 6,964,639.82 56J Logged :DS
Project : Unit Development Contractor : North Coast Drilling Logged Date  01/05/2024
Location : 340 MacArthur Avenue, Hamilton QLD Drill Rig : P160 Checked :CJ
Job No :J002388 Inclination Checked Date : 05/06/2024
—_ -
z 0 o o z |5
o |28 g 9 (g wo |2 >
=} E E E g SAMPLE OR FIELD Q > 2 E pE DCP TEST (Blows per 100 mm
ZleBle| E|E z | o SOIL/ROCK MATERIAL DESCRIPTION AR ( P )Es
T 2 T o TEST o o 25 oo
= ol = I w < =) Sonl|28
Z o [=) o s
w o [ & 419
o a o g oo
L 5 10 15 20 25 30
I SPT Sandy CLAY ALLUVIAL: low to medium plasticity, dark grey dark brown,
L 0,0,0 oL fine to medium grained sand.
r (N=0) REC=40 CI-
B 7 Clayey SAND ALLUVIAL: fine to medium grained, dark grey, medium
plasticity clay.
— 1
i —-8
1 sC w L
i —-o
—13
L B SPT
L 0,0,0 B i ST T T T T T T T T T T s s s s s s s s F=--
L (N=0) REC=40 Medium to coarse grained.
i — 10
— 14
° L
5] VL
S L
< — -1
8
= — 15
€ L
£
S L
o L
i —-12
— 16
B SPT
] L 53,3 [ -~ s~~~ ST T T T T T T TS TS m s s s
L (N=6) REC=30 Fine to medium grained.
i —-13
—17
i — 14
— 18
L-M B
i —-15
T [ e Lo -
I SPT Medium to coarse grained, trace fine sized gravel.
L 53,8
B (N=11) REC=40
- | ; MD
i —-16

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information
only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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REPORT OF BOREHOLE: BH8

East : 508,263.99 Sheet :30F4
Client : Brisbane Housing Company North : 6,964,639.82 56J Logged :DS
Project : Unit Development Contractor : North Coast Drilling Logged Date  01/05/2024
Location : 340 MacArthur Avenue, Hamilton QLD Drill Rig : P160 Checked :CJ
Job No :J002388 Inclination Checked Date : 05/06/2024
—_ -
z 0 o o z |5
o8 [} d o] ] wo|Q
8 E E i 2 = 5 E % N E i DCP TEST (BI 100
w SAMPLE OR FIELD =] o @ ows per mm
ZlgS|lE| E|E | @ SOIL/ROCK MATERIAL DESCRIPTION AR ( P =
Elog 2| z |5 TEST I |a 26| o
= |z4 |y < |3 2alzao
Wy i g |2 wio
o =) o & olo
) 5 10 15 20 25 30
r Medium to coarse grained, trace fine sized gravel.
i — 17
L-M =2t | sc MD
i — 18
— PV S
I SPT Trace low plasticity silt, trace shell fragments <5mm.
L 0,0,0
B (N=0) REC=27(
i —-19
—23
L L
— -20
—24
o L
o
S L
< — 21
8
= - e~ R it Tt -—-t---
£ r Clayey to silty CLAY medium plasticity, dark grey blue grey, trace shell W
£
& | | fragments <5mm. PL VSt
L Sandy to silty GRAVEL ALLUVIAL: fine to medium sized, medium to
B coarse grained sand, dark brown dark grey.
i — 22
— 26
LM | w MD
—-23
— 27
i — 24
l—2s | - R e e m—— -
— r Silty to sandy \ M 1
3 i (2 Silty CLAY ALLUVIAL: medium plasticity, grey, possible clayband w= | vs
L (N=3) REC=40 shells present. PL
| Silty to sandy GRAVEL ALLUVIAL: fine to medium sized, coarse grained
— -25 sand, brown grey.
— 29
L-M i L GM w
i — 26

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information
only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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c q re REPORT OF BOREHOLE: BH8

East : 508,263.99 Sheet :40F 4
Client : Brisbane Housing Company North : 6,964,639.82 56J Logged :DS
Project : Unit Development Contractor : North Coast Drilling Logged Date  01/05/2024
Location : 340 MacArthur Avenue, Hamilton QLD Drill Rig : P160 Checked :CJ
Job No :J002388 Inclination : Checked Date : 05/06/2024
—_ -
z 0 o o z |5
2By | § |2 S |g B2 22
olsF|E| 2 SAMPLE ORFIELD | © | > SE|REE DCP TEST (Blows per 100 mm
ZleBle| E|E z |® SOIL/ROCK MATERIAL DESCRIPTION AR ( P )Es
T 2 T o TEST o o 2S5 lna
s |Ynl=| F | W =) oal|2Y4
b gﬁJ & a § [e] = W|o
o a o E-,‘ oo
) 5 10 15 20 25 30
r Silty to sandy GRAVEL ALLUVIAL: fine to medium sized, coarse grained
| sand, brown grey.
i GM w
i — 27
— 31
I~ SPT
L 13,13,18
B (N=31) REC= Medium to coarse sized.
i — 28
GM D
— 32
° L
8 L T
s M - SPT RESIDUAL.
= L 18,17,16
é —2° (N=33) REC=
2 = |
- GM
i — -30
|34 e Lo - o
I SPT Fine to coarse sized, trace low to medium plasticity clay, possible clay
L 16,9,9 band.
- (N=18) REC=:
B - GM MD
i — 31
— 35
— I~ SPT
H | 24,24,30 oM Silty GRAVEL ALLUVIAL: medium to coarse sized, trace coarse grained VD
F (N=54) REC= sand, trace medium plasticity clay, orange yellow orange-brown, gravel:

\darR grey with black banding. Ji

BH8 Terminated at 35.41m (Target depth reached.
- Backfilled upon completion)

This report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for geotechnical
purposes only, without attempt to assess possible contamination. Any references to potential contamination are for information
only and do not necessarily indicate the presence or absence of soil or groundwater contamination.
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EXPLANATION OF NOTES, ABBREVIATIONS & TERMS
USED ON BOREHOLE AND TEST PIT REPORTS

DRILLING/EXCAVATION METHOD

AS Auger Screwing RD Rotary blade or drag bit NQ Diamond Core - 47 mm

AD Auger Dirilling RT Rotary Tricone bit NMLC Diamond Core - 52 mm

*V V - Bit RAB Rotary Air Blast HQ Diamond Core - 63 mm

T TC - Bit, e.g. ADT RC Reverse Circulation HMLC Diamond Core — 63mm

HA Hand Auger PT Push Tube BH Tractor Mounted Backhoe
ADH Hollow Auger CT Cable Tool Rig EX Tracked Hydraulic Excavator
DTC Diatubre Coring JET Jetting EE Existing Excavation

WB Washbore or Bailer NDD Non-destructive digging HAND Excavated by Hand Methods
PENETRATION/EXCAVATION RESISTANCE

L Low resistance . Rapid penetration possible with little effort from the equipment used

M Medium resistance. Excavation possible at an acceptable rate with moderate effort from equipment used

H High resistance to penetration/excavation. Further penetration is possible at a slow rate

R Refusal or Practical Refusal. No further progress possible without the risk of damage or unacceptable wear to the digging implement

or machine.

These assessments are subjective and are dependent on many factors including the equipment power, weight, condition of excavation or drilling tools,
and the experience of the operator.

WATER
v
Water level shown at date Partial water loss
= Water inflow Complete water loss
GROUNDWATER NOT The observation of groundwater whether present or not, was not possible due to drilling water, surface seepage or cave in
OBSERVED of the boreholef/test pit.
GROUND WATER NOT The borehole/test pit was dry soon after excavation. However, groundwater could be present in less permeable strata.
ENCOUNTERED Inflow may have been observed had the borehole/test pit been left open for a longer period.
SAMPLING AND TESTING
SPT Standard Penetration Test to AS1289.6.3.1-2004
4,7,11 N=18 4,7,11 = Blows per 150mm N = Blows per 300mm penetration following 150mm seating
30/80mm Where practical refusal occurs, the blows and penetration for that interval are reported
RW Penetration occurred under the rod weight only
HW Penetration occurred under the hammer and rod weight only
HB Hammer double bouncing on anvil
DS Disturbed Sample
BDS Bulk disturbed sample
G Gas Sample
w Water sample
FP Field permeability test over section noted
FV Field vane shear test expressed as uncorrected shear strength (sv = peak value)
PID Photoionisation Detector reading in ppm
PM Pressuremeter test over section noted
PP Pocket penetrometer test expressed as instrument reading in kPa
U63 Thin walled tube sample - number indicates nominal sample diameter in millimetres
WPT Water pressure tests
DCP Dynamic cone penetration test
CPT Dynamic cone penetration test
CPTu Static cone penetration test with pore pressure (u) measurement

ROCK CORE RECOVERY

TCR = Total Core Recovery (%) SCR = Solid Core Recovery (%) RQD = Rock Quantity Designation (%)

_ Length of core recovered <100 > Length of cylindrical core recovered

ZAxiaI lengths of core > 100 mm

Length of core run Length of core run

=100

x100
Length of core run




METHOD OF SOIL DESCRIPTION USED ON BOREHOLE AND TEST PIT

REPORTS

FILL

GRAVEL (GP or SW)

SAND (SP or SW)

SILT (ML or MH)

CLAY (CL,CI, or CH)

T ORGANIC SOILS (OL or OH or Pt)

. COBBLES or BOULDERS

Combinations of these basic symbols may be used to indicate mixed materials such as sandy clay.

CLASSIFICATION AND INFERRED STRATIGRAPHY

Soil and Rock is classified and described in Reports of Boreholes and Test Pits using the preferred method given in AS 1726 - 2017. The material proper-
ties are assessed in the field by visual/tactile methods.

PARTICLE SIZE
D'I‘:'::I’;n Sub Division Particle Size
Boulders >200 mm
Cobbles 63 - 200 mm
Gravel Coarse 20 - 63 mm
Gravel Medium 6.7 - 20 mm
Gravel Fine 2.36-6.7 mm
Sand Coarse 0.6 -2.36 mm
Sand Medium 0.21-0.6 mm
Sand Fine 0.075-0.21 mm
Silt 0.002 - 0.075 mm
Clay <0.002 mm

PLASTIC PROPERTIES

40
CH
- cl High plasticity
- 30 + Low plasticity Mediu_m clay
.a_e clay plasticity
- clay
>
4]
©
= 20 + OH or MH
or

E‘ High liquid limit
© silt
-
3
z 10+ / OLor ML

Low liquid

CL/ML Clay/silt / limit silt
OL or ML - Low liquid limit silt
0 —A —t —t : : :
0 10 20 30 40 50 60 70 80

Liquid Limit (%)

Symbol Term
D Dry
M Moist
W Wet

MOISTURE CONDITION FOR COARSE GRAINED SOIL

AS 1726 - 2017
Description
Non-cohesive and free running

Soil feels cool, darkened in colour, tends to stick together

Soil feels cool, darkened in colour, soil sticks together, free water forms when handling

MOISTURE CONDITION FOR FINE GRAINED SOIL

AS1726 - 2017

Symbol Term Description

W<PL Moist dry of liquid limit Hard and friable or powdery

W =PL Moist near plastic limit Soils can be molded at a moisture condition approximately equal to the plastic limit

W >PL Moist, wet of plastic limit Soils usually weakened and free water forms on hands when handling

W=LL Wet near plastic limit

W>LL Wet, wet of liquid limit

CONSISTENCY TERMS FOR AS1726—2017 RELATIVE DENSITY OF COARSE GRAINED SOILS AS1726—2017

COHESIVE SOILS Symbol Term Density Index % SPT ‘N’ #

Symbol Term Undrained Shear VL Very Loose Less than 15 Oto4
Strength

VS Very Soft 0to 12 kPa L Loose 15t0 35 41010

S Soft 12 to 25 kPa MD Medium Dense 35 to 65 10 to 30

F Firm 25 to 50 kPa D Dense 65 to 85 30 to 50

St Stiff 50 to 100 kPa VD Very Dense Above 85 Above 50

Vst Very Stiff 100 to 200 kPa In the absence of test results, consistency and density may be assessed from correlations with

H Hard Above 200 kPa the observed behaviour of the material.
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TERMS FOR ROCK MATERIAL STRENGTH & WEATHERING AND
ABBREVIATIONS FOR DEFECT DESCRIPTIONS

ROCK MATERIAL STRENGTH CLASSIFICATION AS1726—2017
Symbol Term Uniaxial Point Load Field Guide
. Strength |5 (50)
Compressive (MPa)
Strength (MPa)
VL Very Low 0.6to2 0.03t0 0.1 Material crumbles under firm blows with sharp end of pick. Pieces up to 30 mm thick can
Strength be broken with finger pressure.

L Low Strength 2t06 0.1t00.3 Easily scored with knife. Indentations 1 mm to 3 mm show in the specimen with firm
blows of the pick point. A piece of core 150 mm by 50 mm may be broken by hand. Sharp
edges of core are friable and break during handling.

M Medium 6 to 20 0.3to1 Readily scored with a knife. A piece of core 150 mm by 50 mm can be broken by hand

Strength with difficulty.

H High Strength 20 to 60 1to3 A piece of core 150 mm by 50 mm cannot be broken by hand but can be broken by a pick
with a single firm blow. Rock rings under hammer.

VH Very High 60 to 200 3to 10 Hand specimen breaks with pick after more than one blow. Rock rings under hammer.

Strength
EH Extremely High | Above 200 Above 10 Specimen requires many blows with geological pick to break through intact material. Rock
Strength rings under hammer.

Diametral Point Load Test

W = Axial Point Load Test

CLASSIFICATION OF MATERIAL AS1726—2017
WEATHERING
Symbol Term Field Guide

RS Residual Soil (Note 1) Material is weathered to such an extent that it has soil properties. Mass structure and material texture and
fabric of original rock are no longer visible but the soil has not been significantly transported.

XwW Extremely Weathered Material is weathered to such an extent that is has soil properties. Mass structure and material texture and

(Note 1) fabric of original rock are still visible.

HW Highly Weathered (Note 2) | The whole rock mass is discoloured, usually by iron staining or beaching to the extent that the colour of the
original rock is not recognizable. Rock strength is significantly changed by weathering. Some primary miner-
als have weathered to clay minerals. Porosity may be increased by leaching, or may be decreased due to
deposition of weathering products in pores.

MH Moderately Weathered The whole of the rock material is discoloured, usually by iron staining or bleaching to the extent that the

(Note 2) colour of the original rock is not recognizable, but shows little or no change in strength from fresh rock.

SW Slightly Weathered Pock is partially discoloured with staining or bleaching along joints but shows little or no change of strength
from fresh rock.

FR Fresh Rock shows no signs of decomposition of individual minerals or colour change.

Note 1 The term ‘Extremely Weathered rock’ is misleading as the material has soil properties. The word ‘rock’ should be replaced with the name

of the original rock of the word ‘material’, eg. Extremely Weathered granite or Extremely Weathered material.

Note 2 Where it is not possible to distinguish between ‘Highly Weathered’ and ‘Moderately Weathered’ rock the term ‘Distinctly Weathered’ may

be used.
DEFECT TYPE/DESCRIPTION DEFECT PROFILE DEFECT ROUGHNESS
Symbol Description
B Bedding Parting v Vein DESCRIPTION
PL Planar
J Joint HB/DB Handling/Drilling St Stepped Symbol Description
Break Un Undulating SI Slickenside
EW Extremely Weathered | C Contact DEFECT INFILL DESCRIPTION Sm Smooth
Seam R Rouah
Symbol Description ° oug
Fz Fracture Zone L Cleavage i i
9 Cn Clean: No visible \_Iert.lcal. Boreholes.- The dip
coating (inclination from horizontal) for the
Cz/s Crushed Zone/Seam | X Foliation defect is given.
Sn Stain: Coated 1 to i o
3 mm Inclined Boreholes - The inclination
IS Infilled Seam S Schistocity is measured as the acute angle to the
Vr Veneer: <1 mm core axis.
Sz/S Sheared Zone/Seam Ct Coating: 1to 3
mm
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Project: Proposed Unit Development
Location: 340 MacArthur Avenue, Hamilton

CPT: CPTO1

Total depth: 28.67 m, Date: 22/04/2024
Surface Elevation: 4.30 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator: Black Insitu Testing

Depth (m) Elevation: 4.30 (m)

Description

gt (MPa)

Ksbt (m/s)

N60

Es (MPa)

Dr

Phi (°)

M (MPa)

Go (MPa)| Su (kPa) |Suratio| OCR Gamma

(KN/m3)

1.0
2.0
3.0 b 4
4.0
5.0
6.0
7.0
8.0
9.0
10.0
11.0
12.0

13.0 )
14.0

15.0

16.0 |

17.0

18.0

19.0

20.0

21.0

—

J‘M_

22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0
30.0
31.0
32.0

22 0
o0

0 20 1 2 3
Tip resistance (MPa) Ic

Clay

Silty sand & sandy silt

Clay

4 Clay &silty clay

Silty sand & sandy silt

Clay & silty clay

Sand & silty sand

0.4

2.7

0.8
1.9

5.3

3.3

1.2

5.22E-7

1.33E-9
4.51E-8

1.45E-6

7.00E-8

1.22E-6

2.6

9.4

4.6
8.3

16.6

22.4

62.1

27.9

33.0

32.2

33.3

1.7

30.6

1.7
12.3

Ll

19.2

46.5

28.6
45.5

75.8

24.5 0.4 1.8 19.0

g = = 19.0

36.8 0.2 1.1 19.0
62.2 0.4 1.8 19.0

- - - 19.0

120.0 0.5 2.4 19.0

147.2 0.5 2.5 19.0

CPeT-IT v.3.6.2.6 - CPTU data presentation & interpretation software - Report created on: 1/05/2024, 1:18:04 PM

Project file: C:\Users\bhare\Documents\GEF\J2388 Hamilton.cpt



This software is licensed to: Simon MAGGIORA

CPT name: CPTO01

Cone resistance
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Norm. Soil Behaviour Type

\

P ST I N A I A BT I i | I|I|I|I|I|

Clay

Clay

Clay & silty clay

Silty sand & sandy silt
Clay & silty clay

Clay & silty clay

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

Clay

Clay

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

Sand & silty sand
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
Clay & silty clay

Clay

Sand & silty sand
Organic soil
Sand & silty sand
Sand & silty sand

PN

T
2

o

S

@

6

Tabular results

1T
8 10 12 14 16 18
Tn (Robertson 1990)

Depth (m)

Silty sand & sandy silt

Clay
Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Sand & silty sand

.. Layer No: 1 ::.

Code: 1

Description: Clay

Basic results

Total cone resistance: 0.44 £0.22 MPa

Sleeve friction: 11.12 +9.43 kPa

Ic: 3.24 £0.23
SBT,: 3
SBTn description: Clay

Start depth: 1.01 (m), End depth: 7.99 (m)

Estimation results

Permeability: 0.00E+00 +2.70E-08 m/s

Neo: 2.56 £0.86 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

® (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 1.71 £3.97 MPa
Go: 19.23 +4.13 MPa

Su: 24.51 +16.15 kPa

Su ratio: 0.38 +0.66

O.C.R.: 1.76 £3.06

CPeT-IT v.3.6.2.6 - CPTU data presentation & interpretation software - Report created on: 1/05/2024, 1:18:04 PM 2
Project file: C:\Users\bhare\Documents\GEF\J2388 Hamilton.cpt




This software is licensed to: Simon MAGGIORA

CPT name: CPTO01

.:: Layer No: 2 ::.

Code: 2 Start depth: 7.98 (m), End depth: 13.00 (m)

Description: Silty sand & sandy silt

Estimation results
Permeability: 5.22E-07 £2.10E-06 m/s

Basic results
Total cone resistance: 2.72 +1.31 MPa
Sleeve friction: 14.88 £7.19 kPa Neo: 9.41 £2.90 blows
Ic: 2.36 £0.32 Es: 38.15 +£7.68 MPa
SBT.: 5 Dr (%): 27.94 £3.78
SBTn description: Silty sand & sandy silt @ (degrees): 32.21 £0.38 °
Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 30.64 £18.43 MPa
Go: 46.46 +£9.83 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 +£0.00

O.C.R.: 0.00 £0.00

.:: Layer No: 3 ::.

Code: 3 Start depth: 13.00 (m), End depth: 14.12 (m)

Description: Clay

Estimation results
Permeability: 1.33E-09 +£3.33E-09 m/s

Basic results

Total cone resistance: 0.78 +0.26 MPa
Sleeve friction: 6.89 £6.05 kPa Neo: 4.64 £1.10 blows

Ic: 3.24 £0.12 Es: 0.00 £0.00 MPa

SBT,: 3 Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m3

SBTn description: Clay

Constrained Mod.: 1.73 £3.17 MPa
Go: 28.64 £7.27 MPa

Su: 36.84 +£18.94 kPa

Su ratio: 0.24 £0.13

O.C.R.: 1.11 £0.60

.. Layer No: 4 ::.

Code: 4 Start depth: 14.07 (m), End depth: 15.75 (m)

Description: Clay & silty clay

Estimation results
Permeability: 4.51E-08 +1.32E-06 m/s

Basic results

Total cone resistance: 1.92 +1.55 MPa
Sleeve friction: 12.95 +4.95 kPa Neo: 8.34 £3.38 blows

Ic: 2.69 £0.44 Es: 0.00 £0.00 MPa

SBT.: 4 Dr (%): 0.00 +£0.00

® (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m?3

SBTn description: Clay & silty clay

Constrained Mod.: 12.33 £26.16 MPa
Go: 45.47 £10.98 MPa

Su: 62.19 £29.92 kPa

Su ratio: 0.38 +£0.19

O.C.R.: 1.75 £0.88

.. Layer No: 5 ::.

Code: 5 Start depth: 15.75 (m), End depth: 19.15(m)

Description: Silty sand & sandy silt

Estimation results
Permeability: 1.45E-06 +£8.23E-06 m/s

Basic results
Total cone resistance: 5.29 +£2.97 MPa
Sleeve friction: 28.54 £10.91 kPa Neo: 16.59 £5.64 blows
Ic: 2.21 £0.37 Es: 62.11 £10.79 MPa
SBT.: 5 Dr (%): 33.03 £6.98
SBTn description: Silty sand & sandy silt ¢ (degrees): 33.27 £1.09 °
Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 55.21 +28.87 MPa
Go: 75.77 +£14.84 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 £0.00

0O.C.R.: 0.00 £0.00

CPeT-IT v.3.6.2.6 - CPTU data presentation & interpretation software - Report created on: 1/05/2024, 1:18:04 PM

Project file: C:\Users\bhare\Documents\GEF\J2388 Hamilton.cpt




This software is licensed to: Simon MAGGIORA

CPT name: CPTO01

.:: Layer No: 6 ::.

Code: 6 Start depth: 19.13 (m), End depth: 25.20 (m)

Description: Clay & silty clay

Basic results

Total cone resistance: 3.25 £2.22 MPa
Sleeve friction: 27.06 £17.39 kPa

Ic: 2.64 £0.42

SBT.: 4

SBTn description: Clay & silty clay

Estimation results

Permeability: 7.00E-08 £1.72E-06 m/s
Neo: 13.58 £4.77 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 25.31 +£36.33 MPa
Go: 73.75 £17.85 MPa

Su: 120.00 £71.25 kPa

Su ratio: 0.52 +£0.33

0O.C.R.: 2.40 £1.51

.:: Layer No: 7 ::.

Code: 7 Start depth: 25.17 (m), End depth: 28.63 (m)

Description: Sand & sity sand

Basic results

Total cone resistance: 7.21 +5.81 MPa
Sleeve friction: 0.00 £46.51 kPa

Ic: 0.00 £2.29

SBT.: 0

SBT description: N/A

Estimation results

Permeability: 1.22E-06 +1.08E-04 m/s
Neo: 22.36 £8.41 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 54.06 +44.36 MPa
Go: 95.34 £22.50 MPa

Su: 147.20 +£98.82 kPa

Su ratio: 0.53 £0.36

O.C.R.: 2.46 £1.66

CPeT-IT v.3.6.2.6 - CPTU data presentation & interpretation software - Report created on: 1/05/2024, 1:18:04 PM
Project file: C:\Users\bhare\Documents\GEF\J2388 Hamilton.cpt
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Project: Proposed Unit Development

Core Consultants

Location: 340 MacArthur Avenue, Hamilton

CPT: CPTO1

Total depth: 28.67 m, Date: 22/04/2024

Surface Elevation: 4.30 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator: Black Insitu Testing

Summary table of mean values

From depth Thickness  Permeability SPTneo Es D Friction  Constrained Shear Undrained Undrained OCR Unit weight
To depth (m) (m/s) (blows/30cm)  (MPa) (%) angle modulus, M modulus, Go strength, Sy strength (kN/m3)
(m) (MPa) (MPa) (kPa) ratio
1.01 6.98 0.00E+00 2.6 0.0 0.0 0.0 1.7 19.2 24.5 0.4 1.8 19.0
7.99 (+2.70E-08) (0.9) (+0.0) (+0.0) (0.0) (+4.0) (+4.1) (+16.2) (£0.7) (£3.1) (+0.0)
7.98 5.02 5.22E-07 9.4 38.1 27.9 32.2 30.6 46.5 0.0 0.0 0.0 19.0
13.00 (+2.10E-06) (£2.9) (£7.7) (3.8) (£0.4) (+18.4) (£9.8) (0.0) (0.0) (0.0) (0.0)
13.00 112 1.33E-09 4.6 0.0 0.0 0.0 1.7 28.6 36.8 0.2 1.1 19.0
14.12 (+3.33E-09) (£1.1) (+0.0) (0.0) (£0.0) (£3.2) (£7.3) (+18.9) (£0.1) (+0.6) (+0.0)
14.07 1.68 4.51E-08 8.3 0.0 0.0 0.0 12.3 45.5 62.2 0.4 1.8 19.0
15.75 (+1.32E-06) (£3.4) (£0.0) (£0.0) (£0.0) (£26.2) (£11.0) (£29.9) (£0.2) (£0.9) (£0.0)
15.75 3.40 1.45E-06 16.6 62.1 33.0 33.3 55.2 75.8 0.0 0.0 0.0 19.0
19.15 (+8.23E-06) (£5.6) (£10.8) (£7.0) (£1.1) (+£28.9) (£14.8) (£0.0) (£0.0) (£0.0) (£0.0)
19.13 6.07 7.00E-08 13.6 0.0 0.0 0.0 25.3 73.7 120.0 0.5 2.4 19.0
25.20 (£1.72E-06) (£4.8) (£0.0) (£0.0) (£0.0) (£36.3) (£17.9) (£71.3) (£0.3) (£1.5) (£0.0)
25.17 3.46 1.22E-06 224 0.0 0.0 0.0 54.1 95.3 147.2 0.5 2.5 19.0
28.63 (+1.08E-04) (£8.4) (£0.0) (£0.0) (£0.0) (£44.4) (£22.5) (£98.8) (£0.4) (£1.7) (£0.0)

Depth values presented in this table are measured from free ground surface
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Core Consultants

cCre

clarity = commitment « passion

Project: Proposed Unit Development
Location: 340 MacArthur Avenue, Hamilton

CPT: CPTO1

Total depth: 28.67 m, Date: 22/04/2024

Surface Elevation: 4.30 m
Coords: X:0.00, Y:0.00
Cone Type:

Cone Operator: Black Insitu Testing

Cone resistance Sleeve friction Pore pressure u

0.0 - - 0.0 - 0.0
- DRILL OUT - DRILL OUT - DRILL OUT
1.0_-’ 1.0_- 1.0_-
2.0 2.0 2.0 E
3.0 3.0 3.0 . 4
4.o—1r 4.0 4.0
5.0 5.0 5.0
6.0 6.0 6.0
7.0 7.0 7.0
8.0 8.0 8.0
9.0 4 9.0 9.0
10.0 10.0 10.0
11.0 11.04 11.04
12.0- 12.0] 12.0
13.0 13.04 13.04
14.0 14.0 14.0
315.0—: ’8‘15.0—: ’g15.0—:
= 16.0 = 16.0 = 16.0
8 17.0 1 | 17.01 | 17.0 1
A 18.0] 8 18.01 8 18.01
19.0 19.0 19.0
20.0 - 20.0- 20.0
21.04 21.04 21.0
22.04 22.04 22.04
23.04 23.04 23.0
24.04 24.04 24.0
25.0 25.04 25.0
26.0—: 26.0—: 26.0—: —i;
27.04 27.04 27.04
28.0 28.0 28.0 4
29.04 29.0 4 29.0 o
30.0 - 30.0- 30.0
31.0 31.0 31.04
32.0- 32.0- 32.0
330 0—m7m 7 33.00—— 17— 33.0 r !
0 10 20 0 50 100 0 1,000
Tip resistance (MPa) Friction (kPa) Pressure (kPa)

Depth (m)

0
1
2
3
4
5
6

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

32.
33.

OO0 OO0 o000 OO o000 OO o000 o000 oo ooo o

.0
.0
.0
.0
.0
.0
.0

<)

Friction ratio
DRILL OUT

'
N

Rf (%)

Typical Geotech. Section
0.0

Depth (m)

OO0 OO0 OO0 OO0 OO0O0DO OO0 OO0 OO0 oo o oo

Clay

Silty sand & sandy silt

Clay
Clay & silty clay

Silty sand & sandy silt

Clay & silty clay

Sand & silty sand
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c O r e Core Consultants CPT: CPT02
Total depth: 28.79 m, Date: 22/04/2024

consultants Surface Elevation: 3.90 m

clarity « commitment + passion Coords: X:0.00, Y:0.00
Project: Proposed Unit Development Cone Type:
Location: 340 MacArthur Avenue, Hamilton Cone Operator: Black Insitu Testing

Depth (m) Elevation: 3.90 (m) Description gt (MPa)| Ksbt (m/s)| N60 |Es(MPa)| Dr |Phi(°)|M (MPa)|Go (MPa)| Su (kPa) |Suratio| OCR ﬁ(ilr?mg
o

1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
11.0
12.0
13.0
14.0

Clay 0.3 - 2.1 - - - 1.1 15.5 18.3 0.3 1.5 19.0

\ 4

Sand & silty sand 5.0 8.18E-6 13.5 43.6 37.1 | 34.2 50.1 55.0 - - - 19.0

Clay &silty clay 1.7 | 499E-8 | 7.1 - ) = 12.4 40.0 63.6 0.5 2.2 19.0

Sensitiv e fine grained 0.6 9.05E-10 4.0 - - B 0.8 21.2 24.8 0.2 0.8 19.0
Silty sand & sandy silt 2.8 2.02E-7 10.7 48.5 26.3 | 32.2 26.8 55.0 = ~ - 19.0

15.0

16.0
17.0
18.0
19.0  prooeeeecoasiag
20.0
21,0  preeeeeeecengz
22.0
23.0
24.0
25.0
26.0
27.0 ..
28.0
29.0
30.0
31.0
32.0

22 0
o0

Sand & silty sand 7.4 5.03E-6 20.7 68.5 355 | 334 80.8 87.1 - - - 19.0

Clay & silty clay 2.9 - 12.9 - - & 20.8 71.5 119.6 0.5 2.2 19.0

Sand & silty sand 9.1 5.13E-6 25.4 82.6 34.4 | 33.0 95.1 105.0 - . . 19.0

0 1 2 3 4
Tip resistance (MPa) Ic
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This software is licensed to: Simon MAGGIORA

CPT name: CPT02

Cone resistance

0N O U WNKH O

-
o ©

=
N

E= p—
——

iy
Jury

Depth (m)
N AN

NN
= O

=
&

W W W NNNNNNDNDN
N 2 O OO NGO A WN

._.
o
0O D00 D000 DODOD0DODO0ODOO0OODOODOOODO OOODOD OOOOOoOOoO O

w
w
o

Tip resistance (MPa)

Depth (m)

Norm. Soil Behaviour Type

0.0
1.0 Clay
2.0
3.0
4.0 Clay
5.0
6.0
7.0 ‘ Clay & silty clay
8 '0 — Silty sand & sandy silt
9 .0 ‘ Sand & silty sand
' Silty sand & sandy silt
10.0 —{m—— Clay & silty clay
11 .0 J— Clay
—— Clay & silty clay
12.0 Clay
13.0 Sensitive fine grained
Clay
14.0 Clay
1504 Sand & silty sand
= Silty sand & sandy silt
16.0 T Clay & silty clay
17.04 Silty sand & sandy silt
o Silty sand & sandy silt
18.04 ‘ Silty sand & sandy silt
19.04— : Silty sand & sandy silt
] —]
20.0 Silty sand & sandy silt
21045 = Clay & silty clay
Clay & silty clay
22.0 = Silty sand & sandy silt
23.0 — Silty sand & sandy silt
2 4.0 |m— Silty sand & sandy silt
T [ — Clay
25.0 (WS Clay
2 6.0 | g:ay
— ay
27 .0 o Clay
T e Silty sand & sandy silt
28.0 7 { Silty sand & sandy silt
29.0+4
30.04
31.0
32.04
3P0+ TV T T T T T
0 2 4 6 8 10 12 14 16 18
SBTn (Robertson 1990)

Tabular results

Depth (m)

Clay

Sand & silty sand

Clay & silty clay

Sensitive fine grained

Silty sand & sandy silt

Sand & silty sand

Clay & silty clay

Sand & silty sand

.. Layer No: 1 ::.

Code: 1

Description: Clay

Basic results

Total cone resistance: 0.33 +0.07 MPa
Sleeve friction: 8.24 +4.18 kPa

Ic: 3.31 £0.13

SBT.: 3

SBTn description: Clay

Start depth: 1.00 (m), End depth: 6.61 (m)

Estimation results
Permeability: 0.00E+00 +4.21E-09 m/s
Neo: 2.14 £0.43 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

® (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 1.14 £1.35 MPa
Go: 15.52 +£2.56 MPa
Su: 18.33 +4.48 kPa

Su ratio: 0.32 +0.28

O.C.R.: 1.48 £1.30
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This software is licensed to: Simon MAGGIORA

CPT name: CPT02

.:: Layer No: 2 ::.

Code: 2 Start depth: 6.61 (m), End depth: 9.70 (m)

Description: Sand & sity sand

Estimation results
Permeability: 8.18E-06 £3.07E-05 m/s

Basic results
Total cone resistance: 5.05 +2.94 MPa
Sleeve friction: 19.99 £11.65 kPa Nego: 13.50 +£5.36 blows
Ic: 1.97 £0.27 Es: 43.64 £11.01 MPa
SBT.: 6 Dr (%): 37.11 £10.22
SBTn description: Sand & silty sand @ (degrees): 34.16 £1.69 °
Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 50.13 +£17.23 MPa
Go: 55.03 £14.43 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 +£0.00

O.C.R.: 0.00 £0.00

.:: Layer No: 3 ::.

Code: 3 Start depth: 9.70 (m), End depth: 12.50 (m)

Description: Clay & silty clay

Estimation results
Permeability: 4.99E-08 £1.20E-06 m/s

Basic results

Total cone resistance: 1.66 +1.22 MPa
Sleeve friction: 13.32 £7.73 kPa Neo: 7.15 £2.77 blows

Ic: 2.69 £0.39 Es: 0.00 +£0.00 MPa

SBT.: 4 Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m3

SBTn description: Clay & silty clay

Constrained Mod.: 12.43 +£20.32 MPa
Go: 40.00 £10.23 MPa

Su: 63.55 +£31.64 kPa

Su ratio: 0.48 £0.26

O.C.R.: 2.22 £1.20

.. Layer No: 4 ::.

Code: 4 Start depth: 12.50 (m), End depth: 13.57 (m)

Description: Sensitive fine grained

Estimation results
Permeability: 9.05E-10 +£3.11E-10 m/s

Basic results

Total cone resistance: 0.60 +0.03 MPa
Sleeve friction: 3.06 +0.66 kPa Neo: 4.00 £0.00 blows

Ic: 3.32 £0.06 Es: 0.00 £0.00 MPa

SBT.: 1 Dr (%): 0.00 +£0.00

® (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m?3

SBTn description: Sensitive fine grained

Constrained Mod.: 0.81 +£0.15 MPa
Go: 21.17 +£1.03 MPa

Su: 24.78 +£2.12 kPa

Su ratio: 0.17 £0.02

0.C.R.: 0.77 £0.07

.. Layer No: 5 ::.

Code: 5 Start depth: 13.59 (m), End depth: 17.95(m)

Description: Silty sand & sandy silt

Estimation results
Permeability: 2.02E-07 +£1.93E-06 m/s

Basic results
Total cone resistance: 2.84 +£1.69 MPa
Sleeve friction: 16.20 £10.73 kPa Neo: 10.69 £3.86 blows
Ic: 2.49 £0.34 Es: 48.53 £8.44 MPa
SBT.: 5 Dr (%): 26.33 £4.67
SBTn description: Silty sand & sandy silt ¢ (degrees): 32.17 £0.39 °
Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 26.84 +25.96 MPa
Go: 54.96 +14.08 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 £0.00

0O.C.R.: 0.00 £0.00
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CPT name: CPT02

.:: Layer No: 6 ::.

Code: 6 Start depth: 17.90 (m), End depth: 19.97 (m)

Description: Sand & sity sand

Estimation results

Permeability: 5.03E-06 £6.96E-06 m/s
Neo: 20.74 £3.70 blows

Es: 68.52 £7.93 MPa

Dr (%): 35.52 £5.01

@ (degrees): 33.40 £1.15°

Unit weight: 19.00 £0.00 kN/m3

Basic results

Total cone resistance: 7.42 +£2.05 MPa
Sleeve friction: 32.88 £12.20 kPa

Ic: 2.05 £0.21

SBT.: 6

SBTn description: Sand & silty sand

Constrained Mod.: 80.82 £15.11 MPa
Go: 87.07 £10.21 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 +£0.00

O.C.R.: 0.00 £0.00

.:: Layer No: 7 ::.

Code: 7 Start depth: 19.97 (m), End depth: 27.47 (m)

Description: Clay & silty clay

Estimation results

Permeability: 0.00E+00 +9.70E-07 m/s
Ngo: 12.88 £3.95 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m3

Basic results

Total cone resistance: 2.94 +1.71 MPa
Sleeve friction: 23.32 £13.95 kPa

Ic: 2.72 £0.38

SBT.: 4

SBTn description: Clay & silty clay

Constrained Mod.: 20.83 +30.57 MPa
Go: 71.47 £16.32 MPa

Su: 119.62 +£60.49 kPa

Su ratio: 0.48 £0.24

O.C.R.: 2.22 £1.13

.:: Layer No: 8 ::.

Code: 8 Start depth: 27.47 (m), End depth: 28.70 (m)

Description: Sand & sity sand

Estimation results

Permeability: 5.13E-06 +1.28E-05 m/s
Neo: 25.39 £5.85 blows

Es: 82.61 +14.22 MPa

Dr (%): 34.45 +5.63

® (degrees): 33.02 £1.24 °

Unit weight: 19.00 £0.00 kN/m?3

Basic results

Total cone resistance: 9.10 +3.14 MPa
Sleeve friction: 0.00 +£39.71 kPa

Ic: 2.04 £0.25

SBT.: 6

SBTn description: Sand & silty sand

Constrained Mod.: 95.12 £25.06 MPa
Go: 105.04 £17.61 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 +£0.00

0.C.R.: 0.00 £0.00
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Project: Proposed Unit Development

Core Consultants

Location: 340 MacArthur Avenue, Hamilton

CPT: CPT02

Total depth: 28.79 m, Date: 22/04/2024

Surface Elevation: 3.90 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator: Black Insitu Testing

Summary table of mean values

From depth Thickness  Permeability SPTneo Es D Friction  Constrained Shear Undrained Undrained OCR Unit weight
To depth (m) (m/s) (blows/30cm)  (MPa) (%) angle modulus, M modulus, Go strength, Sy strength (kN/m3)
(m) (MPa) (MPa) (kPa) ratio
1.00 561 0.00E+00 2.1 0.0 0.0 0.0 1.1 15.5 18.3 0.3 1.5 19.0
6.61 (+4.21E-09) (0.4) (+0.0) (+0.0) (0.0) (£1.4) (£2.6) (4.5) (0.3) (£1.3) (+0.0)
6.61 3.09 8.18E-06 13.5 43.6 37.1 34.2 50.1 55.0 0.0 0.0 0.0 19.0
9.70 (+3.07E-05) (%5.4) (£11.0)  (*10.2)  (*1.7) (£17.2) (£14.4) (0.0) (0.0) (0.0) (0.0)
9.70 2.80 4.99E-08 7.1 0.0 0.0 0.0 124 40.0 63.6 0.5 2.2 19.0
12.50 (+1.20E-06) (£2.8) (+0.0) (0.0) (£0.0) (£20.3) (£10.2) (£31.6) (0.3) (£1.2) (+0.0)
12.50 1.07 9.05E-10 4.0 0.0 0.0 0.0 0.8 21.2 24.8 0.2 0.8 19.0
13.57 (£3.11E-10) (+0.0) (+0.0) (£0.0) (+0.0) (£0.2) (£1.0) (£2.1) (£0.0) (£0.1) (+0.0)
13.59 436 2.02E-07 10.7 48.5 26.3 32.2 26.8 55.0 0.0 0.0 0.0 19.0
17.95 (+1.93E-06) (£3.9) (+£8.4) (£4.7) (£0.4) (£26.0) (£14.1) (£0.0) (£0.0) (£0.0) (£0.0)
17.90 2.07 5.03E-06 20.7 68.5 35.5 334 80.8 87.1 0.0 0.0 0.0 19.0
19.97 (£6.96E-06) (£3.7) (£7.9) (£5.0) (£1.1) (£15.1) (£10.2) (£0.0) (£0.0) (£0.0) (£0.0)
19.97 750 0.00E+00 12.9 0.0 0.0 0.0 20.8 71.5 119.6 0.5 2.2 19.0
27.47 (£9.70E-07) (£3.9) (£0.0) (£0.0) (£0.0) (£30.6) (£16.3) (£60.5) (£0.2) (£1.1) (£0.0)
27.47 1.23 5.13E-06 25.4 82.6 344 33.0 95.1 105.0 0.0 0.0 0.0 19.0
28.70 (+1.28E-05) (%5.8) (£14.2)  (&5.6) (£1.2) (£25.1) (£17.6) (0.0) (0.0) (0.0) (+0.0)

Depth values presented in this table are measured from free ground surface
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Project: Proposed Unit Development
Location: 340 MacArthur Avenue, Hamilton

Core Consultants

CPT: CPT02

Total depth: 28.79 m, Date: 22/04/2024

Surface Elevation: 3.90 m
Coords: X:0.00, Y:0.00
Cone Type:

Cone Operator: Black Insitu Testing

Cone resistance

Sleeve friction

0.0 - - 0.0

- DRILL OUT - DRILL OUT
1.0 1.0
2.0 2.0
3.0 3.0
4.0 - 4.0
5.0 5.0
6.0 6.0
7.0 7.0
8.0 8.0
9.0 4 9.0
10.0 10.0
11.0 11.04
12.0- 12.0]
13.0 13.04
14.0 14.0
315.0—: ’8‘15.0—:
= 16.0 = 16.0
8 17.0 1 | 17.01
& 18.0° 8 18.0]
19.0 19.0
20.0 - 20.0-
21.04 21.04
22.04 22.04
23.04 23.04
24.04 24.04
25.0 25.04
26.04 26.0 4
27.04 27.04
28.04 28.0 4
29.04 29.0 4
30.0 - 30.0-
31.0 31.0
32.0- 32.0-

33.0 —— 77— 33.0 . ,

0 5 10 15 0 50

Tip resistance (MPa)

Friction (kPa)

Depth (m)
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Pore pressure u
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o
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Typical Geotech. Section

Depth (m)
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Clay

Sand & silty sand

Clay & silty clay

Sensitive fine grained

Silty sand & sandy silt

Sand & silty sand

Clay & silty clay

Sand & silty sand
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c O r e Core Consultants CPT: CPTO3
Total depth: 32.23 m, Date: 22/04/2024

consultants Surface Elevation: 3.90 m
clarity » commitment « passion Coords: X:0.00, Y:0.00
Project: Proposed Unit Development Cone Type:
Location: 340 MacArthur Avenue, Hamilton Cone Operator: Black Insitu Testing
Depth (m) Elevation: 3.90 (m) Description gt (MPa)| Ksbt (m/s)| N60 |Es(MPa)| Dr |Phi(°)|M (MPa)|Go (MPa)| Su (kPa) |Suratio| OCR Gamma
(KN /m3)
b Clay 0.3 2.36E-9 | 2.1 - - - 1.5 15.7 19.1 0.4 1.8 19.0
1.0
2.0
3.0 . 4
4.0
5.0
6.0
S — Sand & silty sand 6.2 3.10E-5 15.3 48.8 |[429 | 349 | 558 59.6 - - - 19.0
8.0
9.0 Clay &silty clay 2.0 52267 | 7.5 - - - 221 40.7 77.2 0.6 2.8 19.0
10.0 I
11.0
12.0
13.0 Sensitive fine grained 0.6 1.24E-9 4.0 - - - 11 23.1 28.6 0.2 0.9 19.0
14.0 C_ Silty sand & sandy silt 3.2 - 12.0 56.4 28.4 | 32.5 28.8 61.2 - - - 19.0
15.0 ‘5
16.0
18.0 (=g
19.0
20.0
21.0 | Clay &silty clay 2.9 | 3.57E-8 | 13.1 - - . 19.7 73.0 115.2 0.5 2.2 19.0
22.0
23.0
24.0
25.0
26.0
27.0 .
3 Sand & silty sand 15.9 | 4.01E-5 | 36.6 - - - 116.7 126.1 222.8 0.7 3.2 19.0
28.0
29.0
=
30,0 frromememensenmmsnsscnscon B
31.0
32.0
0 20 1 2 3 4
Tip resistance (MPa) Ic
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CPT name: CPTO03

Cone resistance
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Tip resistance (MPa)

o

Depth (m)

Norm. Soil Behaviour Type

0.0
1.0
2.0
3.0 cl
4.0 il
5.0
6.0 ] Clay & silty clay
7.0 Sand & silty sand
EE Clay
. ]
8.0 J ] Sand & silty sand
9.0 e— Clay & silty clay
10.0 e Clay &silty clay
11.0 RS Clay
— Clay & silty clay
12.0 Clay &silty clay
13.0 Clay
14.0 g:ay
- ay
15.0 Silty sand & sandy silt
16.0 |E—— Clay
1704 Clay & silty clay
1 Silty sand & sandy silt
18.0 I Silty sand & sandy silt
19.0 Silty sand & sandy silt
20.0 Afm—— Clay
21.0 |E— Clay & silty clay
) = Cay
22.0 40 = Silty sand & sandy silt
23.0 = Clay & silty clay
—_— Clay & silty clay
24.0 -; Clay & silty clay
25 .0 | — Silty sand & sandy silt
T — — Clay & silty clay
26.0 — Clay &silty clay
27.0 T Clay &silty clay
28.0
29.0 7 Sand & silty sand
30.0
31090 Silty sand & sandy silt
32.0 Silty sand & sandy silt
3P0+ TV T T T T T
0 2 4 6 8 10 12 14 16 18

SBTn (Robertson 1990)

Tabular results

Depth (m)

Typical Geotech. Section
0.0 Clay
1.0
2.0
3.0
4.0
5.0
6.0
7.0 Sand & silty sand
8.0
9.0 4 Clay & silty clay
10.0
11.0
12.0
13.0 Sensitive fine grained
14.0J | Silty sand & sandy silt
15.09]
16.0 "
17.0 ff
18.0]
19.04
20.0+

Clay & silty clay

Sand & silty sand

.. Layer No: 1 ::.

Code: 1

Description: Clay

Basic results

Total cone resistance: 0.28 +0.17 MPa
Sleeve friction: -1386.89 +3238.41 kPa
Ic: 2.79 £1.21

SBT.: 3

SBTn description: Clay

Start depth: 0.00 (m), End depth: 6.31 (m)

Estimation results

Permeability: 2.36E-09 +£5.20E-09 m/s
Neo: 2.11 £0.69 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

® (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 1.54 £1.84 MPa
Go: 15.66 +3.81 MPa

Su: 19.11 +8.28 kPa

Su ratio: 0.38 +£0.32

O.C.R.: 1.78 £1.47
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CPT name: CPTO03

.:: Layer No: 2 ::.

Code: 2 Start depth: 6.31 (m), End depth: 8.88 (m)

Description: Sand & sity sand

Basic results

Total cone resistance: 6.25 +£2.82 MPa
Sleeve friction: 27.01 +£9.33 kPa

Ic: 1.99 £0.39

SBT.: 6

SBTn description: Sand & silty sand

Estimation results

Permeability: 3.10E-05 £3.17E-05 m/s
Neo: 15.34 £5.07 blows

Es: 48.76 £7.66 MPa

Dr (%): 42.90 +8.58

@ (degrees): 34.89 £1.65 °

Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 55.84 +17.58 MPa
Go: 59.60 £12.65 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 +£0.00

O.C.R.: 0.00 £0.00

.:: Layer No: 3 ::.

Code: 3 Start depth: 8.79 (m), End depth: 12.44 (m)

Description: Clay & silty clay

Basic results

Total cone resistance: 1.98 £0.91 MPa
Sleeve friction: 14.14 +£6.79 kPa

Ic: 2.64 £0.35

SBT.: 4

SBTn description: Clay & silty clay

Estimation results

Permeability: 5.22E-07 £7.03E-07 m/s
Neo: 7.54 £2.08 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 22.05 +£15.35 MPa
Go: 40.68 +£7.54 MPa

Su: 77.24 £26.76 kPa

Su ratio: 0.60 £0.22

O.C.R.: 2.75 £1.01

.. Layer No: 4 ::.

Code: 4 Start depth: 12.44 (m), End depth: 13.50 (m)

Description: Sensitive fine grained

Basic results

Total cone resistance: 0.65 +0.05 MPa
Sleeve friction: 3.96 +0.80 kPa

Ic: 3.28 £0.08

SBT,: 1

SBTn description: Sensitive fine grained

Estimation results

Permeability: 1.24E-09 +6.17E-10 m/s
Neo: 4.00 £0.00 blows

Es: 0.00 £0.00 MPa

Dr (%): 0.00 £0.00

® (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 1.10 £0.32 MPa
Go: 23.06 £1.39 MPa

Su: 28.62 +£3.80 kPa

Su ratio: 0.19 +£0.03

0O.C.R.: 0.89 £0.13

.. Layer No: 5 ::.

Code: 5 Start depth: 13.43 (m), End depth: 21.00 (m)

Description: Silty sand & sandy silt

Basic results

Total cone resistance: 3.21 +£2.55 MPa
Sleeve friction: 20.16 £12.93 kPa

Ic: 2.48 £0.40

SBT.: 5

SBTn description: Silty sand & sandy silt

Estimation results

Permeability: 0.00E+00 £3.71E-06 m/s
Ngo: 11.97 £5.73 blows

Es: 56.40 £12.20 MPa

Dr (%): 28.35 £5.54

¢ (degrees): 32.46 £0.64 °

Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 28.82 +35.05 MPa
Go: 61.21 £20.17 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 £0.00

0O.C.R.: 0.00 £0.00
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CPT name: CPTO03

.:: Layer No: 6 ::.

Code: 8 Start depth: 20.90 (m), End depth: 27.05 (m)

Description: Clay & silty clay

Basic results

Total cone resistance: 2.95 +£2.17 MPa
Sleeve friction: 25.02 £18.24 kPa

Ic: 2.74 £0.42

SBT.: 4

SBTn description: Clay & silty clay

Estimation results

Permeability: 3.57E-08 £1.72E-06 m/s
Neo: 13.07 £4.79 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 19.74 +£34.92 MPa
Go: 73.01 £19.45 MPa

Su: 115.25 +£65.59 kPa

Su ratio: 0.47 +£0.26

O.C.R.: 2.17 £1.22

.:: Layer No: 7 ::.

Code: 6 Start depth: 27.05 (m), End depth: 32.20 (m)

Description: Sand & sity sand

Basic results

Total cone resistance: 15.92 +4.45 MPa
Sleeve friction: 0.00 £50.91 kPa

Ic: 0.00 £1.77

SBT.: 0

SBT description: N/A

Estimation results

Permeability: 4.01E-05 £9.40E-05 m/s
Neo: 36.59 £6.25 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 116.69 +£26.47 MPa
Go: 126.09 +£19.08 MPa

Su: 222.78 £110.15 kPa

Su ratio: 0.70 £0.34

O.C.R.: 3.22 £1.57
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clarity »+ commitment « passion

Project: Proposed Unit Development

Core Consultants

Location: 340 MacArthur Avenue, Hamilton

CPT: CPTO3

Total depth: 32.23 m, Date: 22/04/2024

Surface Elevation: 3.90 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator: Black Insitu Testing

Summary table of mean values

From depth Thickness  Permeability SPTneo Es D Friction  Constrained Shear Undrained Undrained OCR Unit weight
To depth (m) (m/s) (blows/30cm)  (MPa) (%) angle modulus, M modulus, Go strength, Sy strength (kN/m3)
(m) (MPa) (MPa) (kPa) ratio
0.00 6.31 2.36E-09 2.1 0.0 0.0 0.0 1.5 15.7 19.1 0.4 1.8 19.0
6.31 (%5.20E-09) (0.7) (+0.0) (+0.0) (0.0) (1.8) (%3.8) (8.3) (0.3) (£1.5) (+0.0)
6.31 557 3.10E-05 15.3 48.8 42.9 34.9 55.8 59.6 0.0 0.0 0.0 19.0
8.88 (%3.17E-05) (%5.1) (£7.7) (+8.6) (£1.6) (£17.6) (£12.7) (0.0) (0.0) (0.0) (0.0)
8.79 3.65 5.22E-07 7.5 0.0 0.0 0.0 22.1 40.7 77.2 0.6 2.8 19.0
12.44 (+7.03E-07) (£2.1) (+0.0) (+0.0) (£0.0) (£15.4) (%7.5) (+26.8) (£0.2) (£1.0) (+0.0)
12.44 1.06 1.24E-09 4.0 0.0 0.0 0.0 1.1 23.1 28.6 0.2 0.9 19.0
13.50 (+6.17E-10) (£0.0) (£0.0) (£0.0) (£0.0) (£0.3) (£1.4) (£3.8) (£0.0) (£0.1) (£0.0)
13.43 757 0.00E+00 12.0 56.4 28.4 32.5 28.8 61.2 0.0 0.0 0.0 19.0
21.00 (+3.71E-06) (£5.7) (£12.2) (£5.5) (£0.6) (£35.0) (£20.2) (£0.0) (£0.0) (£0.0) (£0.0)
20.90 6.15 3.57E-08 13.1 0.0 0.0 0.0 19.7 73.0 115.2 0.5 2.2 19.0
27.05 (£1.72E-06) (£4.8) (£0.0) (£0.0) (£0.0) (£34.9) (£19.4) (£65.6) (£0.3) (£1.2) (£0.0)
27.05 5.15 4.01E-05 36.6 0.0 0.0 0.0 116.7 126.1 222.8 0.7 3.2 19.0
32.20 (£9.40E-05) (£6.3) (£0.0) (£0.0) (£0.0) (£26.5) (£19.1) (£110.2) (£0.3) (£1.6) (£0.0)

Depth values presented in this table are measured from free ground surface
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c q r e Core Consultants
onsultant:
clarity = commitment « passion
Project: Proposed Unit Development
Location: 340 MacArthur Avenue, Hamilton

CPT: CPTO3

Total depth: 32.23 m, Date: 22/04/2024

Surface Elevation: 3.90 m
Coords: X:0.00, Y:0.00
Cone Type:

Cone Operator: Black Insitu Testing

Cone resistance

Sleeve friction

0.0 0.0
DRILL OUT - DRILL OUT
1.0 1.0
2.0 2.0
3.0 3.0
4.0 4.0
5.0 5.0
6.0 6.0
7.0 7.0
8.0 8.0
9.0 4 9.0
10.0 10.0
11.0 11.04
12.0- 12.0]
13.0 13.04
14.0 14.0
315.0—: ’8‘15.0—:
= 16.0 = 16.0
8 17.0 1 | 17.01
& 18.0° 8 18.0]
19.0 19.0
20.0 - 20.0-
21.04 21.04
22.04 22.04
23.04 23.04
24.04 24.04
25.0 25.04
26.04 26.0 4
27.04 27.04
28.04 28.0 4
29.04 29.0 4
30.0 - 30.0-
31.0 31.0
32.0- 32.0-
33.0 00— 33.04 . r .
0 10 20 0 50

Tip resistance (MPa)

Friction (kPa)
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Typical Geotech. Section

Depth (m)
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Sand & silty sand

Clay & silty clay

Sensitive fine grained
Silty sand & sandy silt

Clay & silty clay

Sand & silty sand
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c O r e Core Consultants CPT: CPT04
Total depth: 31.20 m, Date: 22/04/2024

consultants Surface Elevation: 3.90 m
clarity »+ commitment « passion Coords: XOOO, Y:0.00
Project: Proposed Unit Development Cone Type:
Location: 340 MacArthur Avenue, Hamilton Cone Operator: Black Insitu Testing
Depth (m) Elevation: 3.90 (m) Description gt (MPa)| Ksbt (m/s)| N60 |Es(MPa)| Dr |Phi(°)|M (MPa)|Go (MPa)| Su (kPa) |Suratio| OCR ﬁ(ilr?mg
m
1.0
Clay 0.4 - 2.3 - - - 1.5 16.4 21.3 0.4 1.7 19.0
2.0
3.0 . 4
4.0
5.0
6.0 E
ue Sand & silty sand 6.2 1.82E-55 | 15.4 46.2 | 409 | 344 | 57.9 58.9 - - - 19.0
8.0
9.0
10.0 Clay & silty clay 1.8 9.57E-8 7.4 - - - 16.3 40.4 67.3 0.5 2.3 19.0
12.0
13.0 Sensitive fine grained 0.6 | 8.35E-10 | 3.8 - - - 0.7 20.1 22.9 0.2 0.7 19.0
14.0 Clay 1.1 3.95E-9 5.7 - - - 3.6 34.5 50.1 0.3 1.4 19.0
15.0 Silty sand & sandy silt 3.4 - 13.0 56.0 | 27.3 | 32.4 | 30.4 66.9 - - - 19.0
16.0 =
17.0
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0 Silty sand & sandy silt 7.4 | 3.19-6 | 21.5 722 | 312|324 | 828 92.0 - - - 19.0
26.0
27.0 | Clay &silty clay 3.2 2.25E-8 | 14.7 - - - 20.2 84.8 123.2 0.4 2.0 19.0
28.0 Sand & silty sand 13.2 | 1.91E-5 | 32.6 96.2 | 40.6 | 34.3 | 1201 | 122.6 - - - 19.0
29.0
30.0
31.0
32.0
0 20 1 2 3 4
Tip resistance (MPa) Ic
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CPT name: CPT04

Cone resistance
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Norm. Soil Behaviour Type Typical Geotech. Section
0.0
Clay & silty clay 1.0 Clay
Clay 2.0
3.0
Clay 4.0
Clay &silty cl >0
ay & silty clay
Clay 6.0
] Clay & silty clay 7.0 )
- | Sand & silty sand B '0 Sand & silty sand
h ‘ Sand & silty sand 9 '0
] Silty sand & sandy silt 10 ' 0 Clay & silty clay
Je— Silty sand & sandy silt :
— Clay 11.0
Silty sand & sandy silt 12.0
Clay - . .
I Sensitive fine grained 13.0 Sensitive fine grained
Clay 14.0
=— Sensitive fine grained —~ Clay
] ‘ Sand & silty sand g 15.0 17 silty sand & sandy silt
[ SS— ! Silty sand & sandy silt ~16.041
e Clay & silty clay S 17.0 1
4 Silty sand & sandy silt 8 -
— Clay Qo 18.04 F
e Sand & silty sand 19.0 -4
. Silty sand & sandy silt 19
Sand & silty sand 20.0+
— Clay 51.0de
— Oy Ik
Silty sand & sandy silt 22.0 ]
Silty sand & sandy silt 23.0 .
Silty sand & sandy silt 1
Clay &silty clay 24.0 14
} g:ﬁ;’ Saﬂ(litécslzzdy silt 25.0 _'.. Silty sand & sandy silt
! Silty sand & sandy silt 26.04 )
Clay & silty clay 27.0 Clay & silty clay
Clay & silty clay
i Sand & silty sand 28.0 47 sand & silty sand
‘ 29.0+
‘ Sand & silty sand 30.04
31.0
32.04
LIS B e s e e e e e e 33.0-4
0 2 4 6 8 10 12 14 16 18

SBTn (Robertson 1990)

Tabular results

.. Layer No: 1 ::.

Code: 1

Description: Clay

Basic results

Total cone resistance: 0.38 +0.21 MPa
Sleeve friction: 8.20 +3.28 kPa

Ic: 3.22 £0.20

SBT.: 3

SBTn description: Clay

Start depth: 1.01 (m), End depth: 6.99 (m)

Estimation results

Permeability: 0.00E+00 +3.42E-08 m/s
Neo: 2.26 £0.91 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

® (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 1.54 £3.02 MPa
Go: 16.37 £5.20 MPa

Su: 21.25 +£11.23 kPa

Su ratio: 0.36 +£0.21

O.C.R.: 1.66 £0.96
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CPT name: CPT04

.:: Layer No: 2 ::.

Code: 2 Start depth: 7.01 (m), End depth: 9.15 (m)

Description: Sand & sity sand

Basic results

Total cone resistance: 6.18 +£1.53 MPa
Sleeve friction: 21.52 £4.83 kPa

Ic: 1.87 £0.15

SBT.: 6

SBTn description: Sand & silty sand

Estimation results

Permeability: 1.82E-05 +£2.45E-05 m/s
Neo: 15.37 £2.51 blows

Es: 46.24 £4.58 MPa

Dr (%): 40.90 £5.35

@ (degrees): 34.36 £1.08 °

Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 57.87 +5.84 MPa
Go: 58.93 £5.84 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 +£0.00

O.C.R.: 0.00 £0.00

.:: Layer No: 3 ::.

Code: 3 Start depth: 9.14 (m), End depth: 12.55 (m)

Description: Clay & silty clay

Basic results

Total cone resistance: 1.84 £0.91 MPa
Sleeve friction: 12.41 +£5.59 kPa

Ic: 2.60 +£0.37

SBT.: 4

SBTn description: Clay & silty clay

Estimation results

Permeability: 9.57E-08 +£1.05E-06 m/s
Neo: 7.40 £1.94 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 16.32 +£16.38 MPa
Go: 40.37 £6.37 MPa

Su: 67.26 +£31.29 kPa

Su ratio: 0.50 £0.25

O.C.R.: 2.33 £1.18

.. Layer No: 4 ::.

Code: 4 Start depth: 12.57 (m), End depth: 13.80 (m)

Description: Sensitive fine grained

Basic results

Total cone resistance: 0.57 +0.05 MPa
Sleeve friction: 2.53 +£1.00 kPa

Ic: 3.34 £0.07

SBT,: 1

SBTn description: Sensitive fine grained

Estimation results

Permeability: 8.35E-10 +4.79E-10 m/s
Neo: 3.83 £0.36 blows

Es: 0.00 £0.00 MPa

Dr (%): 0.00 £0.00

® (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 0.72 +£0.20 MPa
Go: 20.07 £1.83 MPa

Su: 22.88 +£3.63 kPa

Su ratio: 0.15 £0.02

0O.C.R.: 0.70 £0.11

.. Layer No: 5 ::.

Code: 5 Start depth: 13.77 (m), End depth: 14.92 (m)

Description: Clay

Basic results

Total cone resistance: 1.05 +£0.49 MPa
Sleeve friction: 8.81 £5.01 kPa

Ic: 3.07 £0.23

SBT.: 3

SBTn description: Clay

Estimation results

Permeability: 3.95E-09 +8.13E-08 m/s
Ngo: 5.72 £1.38 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 3.63 £8.13 MPa
Go: 34.48 £7.18 MPa

Su: 50.12 +£21.81 kPa

Su ratio: 0.31 £0.14

O.C.R.: 1.44 £0.64
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CPT name: CPT04

.:: Layer No: 6 ::.

Code: 6 Start depth: 14.89 (m), End depth: 24.87 (m)

Description: Silty sand & sandy silt

Basic results

Total cone resistance: 3.41 £2.09 MPa
Sleeve friction: 20.99 £10.84 kPa

Ic: 2.50 £0.39

SBT.: 5

SBTn description: Silty sand & sandy silt

Estimation results

Permeability: 0.00E+00 +3.53E-06 m/s
Neo: 13.00 £4.20 blows

Es: 56.04 £9.89 MPa

Dr (%): 27.31 +5.89

@ (degrees): 32.36 £0.61 °

Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 30.42 +30.33 MPa
Go: 66.95 +13.51 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 +£0.00

O.C.R.: 0.00 £0.00

.:: Layer No: 7 ::.

Code: 7 Start depth: 24.86 (m), End depth: 26.39 (m)

Description: Silty sand & sandy silt

Basic results

Total cone resistance: 7.36 +2.03 MPa
Sleeve friction: 24.55 £10.29 kPa

Ic: 2.11 £0.21

SBT.: 5

SBTn description: Silty sand & sandy silt

Estimation results

Permeability: 3.19E-06 £6.64E-06 m/s
Ngo: 21.50 £3.59 blows

Es: 72.17 £8.27 MPa

Dr (%): 31.23 +4.49

¢ (degrees): 32.44 £0.56 °

Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 82.76 +17.18 MPa
Go: 91.98 +£10.60 MPa

Su: 0.00 £0.00 kPa

Su ratio: 0.00 £0.00

0.C.R.: 0.00 £0.00

.:: Layer No: 8 ::.

Code: 8 Start depth: 26.38 (m), End depth: 27.83 (m)

Description: Clay & silty clay

Basic results

Total cone resistance: 3.18 +2.19 MPa
Sleeve friction: 34.29 +£21.13 kPa

Ic: 2.81 £0.44

SBT,: 4

SBTn description: Clay & silty clay

Estimation results

Permeability: 2.25E-08 +7.59E-07 m/s
Neo: 14.69 £5.01 blows

Es: 0.00 £0.00 MPa

Dr (%): 0.00 £0.00

® (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 20.18 £39.44 MPa
Go: 84.84 £20.85 MPa

Su: 123.24 £85.96 kPa

Su ratio: 0.44 £0.31

O.C.R.: 2.05 £1.44

..t Layer No: 9 ::.

Code: 9 Start depth: 27.86 (m), End depth: 31.01 (m)

Description: Sand & sity sand

Basic results

Total cone resistance: 13.20 +£2.65 MPa
Sleeve friction: 41.97 £12.23 kPa

Ic: 1.86 £0.13

SBT.: 6

SBTn description: Sand & silty sand

Estimation results

Permeability: 1.91E-05 +£2.40E-05 m/s
Neo: 32.60 +£4.31 blows

Es: 96.24 +8.83 MPa

Dr (%): 40.61 £5.09

¢ (degrees): 34.27 £1.07 °

Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 120.14 £11.63 MPa
Go: 122.64 +11.25 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 £0.00

0O.C.R.: 0.00 £0.00
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Project: Proposed Unit Development

Core Consultants

Location: 340 MacArthur Avenue, Hamilton

CPT: CPT04

Total depth: 31.20 m, Date: 22/04/2024

Surface Elevation: 3.90 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator: Black Insitu Testing

Summary table of mean values

From depth Thickness  Permeability SPTneo Es D Friction  Constrained Shear Undrained Undrained OCR Unit weight
To depth (m) (m/s) (blows/30cm)  (MPa) (%) angle modulus, M modulus, Go strength, Sy strength (kN/m3)

(m) (MPa) (MPa) (kPa) ratio

1.01 5.98 0.00E+00 2.3 0.0 0.0 0.0 1.5 16.4 21.3 0.4 1.7 19.0
6.99 (+3.42E-08) (0.9) (+0.0) (+0.0) (0.0) (%3.0) (%5.2) (£11.2) (£0.2) (£1.0) (+0.0)
7.01 214 1.82E-05 154 46.2 40.9 34.4 57.9 58.9 0.0 0.0 0.0 19.0
9.15 (+2.45E-05) (£2.5) (4.6) (£5.4) (£1.1) (%5.8) (%5.8) (0.0) (0.0) (0.0) (0.0)
9.14 3.41 9.57E-08 7.4 0.0 0.0 0.0 16.3 40.4 67.3 0.5 2.3 19.0
12.55 (+1.05E-06) (£1.9) (+0.0) (0.0) (£0.0) (+16.4) (£6.4) (£31.3) (0.3) (£1.2) (+0.0)
12.57 1.23 8.35E-10 3.8 0.0 0.0 0.0 0.7 20.1 22.9 0.2 0.7 19.0
13.80 (+4.79E-10) (£0.4) (£0.0) (£0.0) (£0.0) (£0.2) (£1.8) (£3.6) (£0.0) (£0.1) (£0.0)
13.77 115 3.95E-09 5.7 0.0 0.0 0.0 3.6 34.5 50.1 0.3 1.4 19.0
14.92 (+8.13E-08) (£1.4) (£0.0) (+£0.0) (£0.0) (£8.1) (£7.2) (£21.8) (£0.1) (£0.6) (£0.0)
14.89 9.98 0.00E+00 13.0 56.0 27.3 324 30.4 66.9 0.0 0.0 0.0 19.0
24.87 (£3.53E-06) (£4.2) (£9.9) (£5.9) (£0.6) (£30.3) (£13.5) (£0.0) (£0.0) (£0.0) (£0.0)
24.86 1.53 3.19E-06 21.5 72.2 31.2 324 82.8 92.0 0.0 0.0 0.0 19.0
26.39 (+6.64E-06) (£3.6) (£8.3) (£4.5) (£0.6) (£17.2) (£10.6) (£0.0) (£0.0) (£0.0) (£0.0)
26.38 1.45 2.25E-08 14.7 0.0 0.0 0.0 20.2 84.8 123.2 0.4 2.0 19.0
27.83 (+7.59E-07) (£5.0) (0.0) (+0.0) (+0.0) (£39.4) (£20.8) (+86.0) (0.3) (£1.4) (+0.0)
27.86 3.15 1.91E-05 32.6 96.2 40.6 34.3 120.1 122.6 0.0 0.0 0.0 19.0
31.01 (%2.40E-05) (+4.3) (+8.8) (£5.1) (£1.1) (£11.6) (£11.3) (£0.0) (£0.0) (£0.0) (£0.0)

Depth values presented in this table are measured from free ground surface
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c q r e Core Consultants CPT: CPTO04
Total depth: 31.20 m, Date: 22/04/2024

Surface Elevation: 3.90 m

clarity = commitment « passion Coords: X000, Y:0.00
Project: Proposed Unit Development Cone Type:
Location: 340 MacArthur Avenue, Hamilton Cone Operator: Black Insitu Testing

Cone resistance Sleeve friction Pore pressure u Friction ratio Typical Geotech. Section

0.0 DRILL OUT ] 0.0 DRILL OUT | 0.0 DRILL OUT ] 0.0 DRILL OUT 0.0
1.0 — 1.0 1 1.0 1.0 — 1.0

J J 4 - Clay
2.0 2.0 2.0—? 2.0 2.0
3.0 3.0 3.0 . 4 3.0 3.0
4.0 1 4.0 H 4.0 1 4.0 H 4.0
5.0 5.0 5.0 5.0 5.0
6.0 6.0 6.0 6.0 6.0
7.0 N 7.0 ] 7.0 ] 7.0 ] 7.0 Sand & silty sand
8.0 8.0 8.0 8.0 8.0
9.0 9.0 9.0 9.0 9.0 )

4 4 4 B Clay & silty clay

10.0 10.0 10.0 10.0 10.0

11.0 11.0 1 11.0 1 11.0 11.0

12.0 12.0 1 12.0 1 12.0 12.0

13.0 13.04 13.0 13.0 4 13.0 Sensitive fine grained

14.0 14.0 1 14.0 1 14.0 14.0 Clay

‘E 15.0 € 15.04 ‘€ 15.0 ‘g 15.0 ‘e 15.015 ¥ Sitty sand & sandy silt
~ 16.0 - ~ 16.0 ~ 16.0 ~ 16.0 - ~16.0 fuu &
o - ° - e - e - o .
| 17.0 a 17.01 | 17.01 | 17.01 | 17.04%,
& 18.0° 8 18.0] & 18.0 & 18.0- 8 18.0 355
- - - -1 -

19.0 19.0 19.0 19.0 19.04

20.0 - 20.0 20.0 20.0 - 20.0 5

21.0 21.0 21.0 21.0 21.04. %

22.0 22.0 22.0 4 22.0 22.0 %

23.0 23.0 23.0 4 23.0 23.0 5]

24.0 24.0 24.0 - 24.0 24.0- ~

25.0 1 25.0 1 25.0 1 25.04 25.01 | Silty sand & sandy silt

26.0 - 26.0 - 26.0 - 26.0 26.0- &

27.0 27.0- 27.04 27.0 27.0~:|. Clay &silty clay

28.0 1 28.0 1 28.0 S 28.0 1 28.0 95 sand & sty sand

29.0 29.0 29.0 4 < 29.0 29.0 =

30.0 30.0 30.0 30.0 3004

31.0 31.0 4 31.04 _l 31.0 31.0

32.0 32.0 32.0 32.0 32.0

33.04 T T T T 33.04 T T T T 33.0 . T T 33 04+—T"T"—T T 33.0

0 10 20 0 100 200 0 500 0 2 4 6 8 10
Tip resistance (MPa) Friction (kPa) Pressure (kPa) Rf (%)
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c O r e Core Consultants CPT: CPTO5
Total depth: 29.52 m, Date: 22/04/2024

consultants Surface Elevation: 3.90 m

clarity « commitment + passion Coords: X:0.00, Y:0.00
Project: Proposed Unit Development Cone Type:
Location: 340 MacArthur Avenue, Hamilton Cone Operator: Black Insitu Testing

Depth (m) Elevation: 3.90 (m) Description gt (MPa)| Ksbt (m/s)| N60 |Es(MPa)| Dr |Phi(°)|M (MPa)|Go (MPa)| Su (kPa) |Suratio| OCR ﬁ(ilr?mg
o

1.0
2.0
3.0
4.0
5.0
6.0
7.0 |
8.0
9.0
10.0
11.0
12.0
13.0
14.0

DRILLiOUT

Clay 0.3 1.25E-9 2.1 - - - 1.3 15.8 19.7 0.3 1.6 19.0

7

—

Sand & silty sand 5.4 7.97E-6 144 47.2 39.3 | 34.4 5.1 59.0 = = = 19.0

Clay &silty clay 1.9 . 8.1 - : - 14.8 45.1 75.1 0.5 2.3 19.0

15.0

16.0
17.0
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0
30.0
31.0
32.0

22 0
o0

Sand & silty sand 7.4 4.95E-6 20.7 68.4 34.2 | 33.0 84.2 87.1 - = B 19.0

Clay & silty clay 3.0 7.52E-8 12.5 - - - 23.9 67.1 117.6 0.5 2.3 19.0

Sand & silty sand 11.8 | 1.48E-5 | 29.8 90.1 | 40.1 | 34.4 | 111.1 | 114.8 - = - 19.0
Clay &silty clay 2.8 1.17E8 | 13.7 - - - 16.1 82.1 123.4 0.4 2.1 19.0

Sand & silty sand 10.8 9.98E-6 28.4 88.1 36.4 | 33.4 | 109.0 112.3 = . = 19.0

Tip resistance (MPa) Ic
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This software is licensed to: Simon MAGGIORA

CPT name: CPT05

Cone resistance Norm. Soil Behaviour Type

0.0 0.0
1.0 —y 1.0 Clay
2.0+ 2.0
3.0 b 4 3.0
-=%
4.0 4.0 Clay
5.0 5.0
607 60 Clay &silty cl
70 7.0 T Sayd&sllycayd
1 and & silty san
8.0 8.0 Silty sand & sandy silt
9.0 4 9.0 — Silty sand & sandy silt
10.0 E 10.0 _— Sand & silty sand
7] . Clay & silty clay
11.0] 11,0 JEE oy
12.0 12.0 gilgl sand & sandy silt
13.0 13.0 E Clay
1 Clay
14.0 - 14.0
4 Clay
’g 15.0 - g 15.0 — Clay &silty clay
~ 16.04 = 16.0 Jm— Clay&s?ltyclay
c 4 e — Clay & silty clay
2 17.0 = 17.0 iy sl
[ ] ) — ay & silty clay
A 18.04 A 18.04——— Clay
1 Sand & silty sand
19.0 1 19.0 J Silty sand & sandy silt
20.0 4 20.0 . Silty sand & sandy silt
7 — Clay & silty clay
21.0 i 21.0 — Clay & silty clay
22.0 - 22.0 Clay &silty clay
i —_— Clay
23.0 23.0 Clay &silty clay
24.0 - 24.0 fo Silty sand & sandy silt
] ] Silty sand & sandy silt
25.07 25.07 — Silty sand & sandy silt
26.0 ] 26.0 §_— g:lty zar](lit& slandy silt
N — ay & silty clay
7o ol
29'0 - 29'0 ] ‘ Sand & silty sand
- ] Silty sand & sandy silt
30.0 30.04
31.0 31.04
32.04 32.0
33.04 33.0 11T
0 0 2 4 6 8 10 12 14 16 18

Tip resistance (MPa) SBTn (Robertson 1990)

Tabular results

Depth (m)

Clay

Sand & silty sand

Clay & silty clay

Sand & silty sand

Clay & silty clay

Sand & siltv sand
Clay & silty clay

Sand & silty sand

.. Layer No: 1 ::.

Code: 1 Start depth: 1.00 (m), End depth: 6.51 (m)

Description: Clay

Estimation results

Permeability: 1.25E-09 +4.38E-09 m/s
Neo: 2.14 £0.56 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 +£0.00

® (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m?3

Basic results

Total cone resistance: 0.34 +0.08 MPa
Sleeve friction: 8.48 +£2.78 kPa

Ic: 3.26 £0.14

SBT.: 3

SBTn description: Clay

Constrained Mod.: 1.35 £0.86 MPa
Go: 15.82 +£3.72 MPa

Su: 19.72 +4.42 kPa

Su ratio: 0.35 £0.17

O.C.R.: 1.61 £0.81
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CPT name: CPT05

.:: Layer No: 2 ::.

Code: 2 Start depth: 6.48 (m), End depth: 9.70 (m)

Description: Sand & sity sand

Basic results

Total cone resistance: 5.36 £2.00 MPa
Sleeve friction: 25.40 £6.49 kPa

Ic: 1.98 +£0.26

SBT.: 6

SBTn description: Sand & silty sand

Estimation results

Permeability: 7.97E-06 £1.79E-05 m/s
Neo: 14.38 £3.58 blows

Es: 47.25 +£5.86 MPa

Dr (%): 39.32 £6.47

@ (degrees): 34.42 £1.22 °

Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 54.12 +£12.64 MPa
Go: 58.96 +£8.81 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 +£0.00

O.C.R.: 0.00 £0.00

.:: Layer No: 3 ::.

Code: 3 Start depth: 9.72 (m), End depth: 18.12 (m)

Description: Clay & silty clay

Basic results

Total cone resistance: 1.93 +1.29 MPa
Sleeve friction: 13.49 £9.00 kPa

Ic: 2.68 +£0.35

SBT.: 4

SBTn description: Clay & silty clay

Estimation results

Permeability: 0.00E+00 +9.68E-07 m/s
Neo: 8.14 £3.31 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 14.78 +£21.74 MPa
Go: 45.09 £13.85 MPa

Su: 75.14 +£45.53 kPa

Su ratio: 0.50 £0.29

O.C.R.: 2.30 £1.32

.. Layer No: 4 ::.

Code: 4 Start depth: 18.11 (m), End depth: 20.45 (m)

Description: Sand & sity sand

Basic results

Total cone resistance: 7.40 +1.16 MPa
Sleeve friction: 32.53 +£5.96 kPa

Ic: 2.06 £0.10

SBT.: 6

SBTn description: Sand & silty sand

Estimation results

Permeability: 4.95E-06 +3.59E-06 m/s
Neo: 20.72 £2.19 blows

Es: 68.36 £5.22 MPa

Dr (%): 34.23 +£3.32

® (degrees): 33.01 £0.64 °

Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 84.21 +8.54 MPa
Go: 87.12 +£6.65 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 +£0.00

0.C.R.: 0.00 £0.00

.. Layer No: 5 ::.

Code: 5 Start depth: 20.46 (m), End depth: 25.51 (m)

Description: Clay & silty clay

Basic results

Total cone resistance: 3.03 +£1.76 MPa
Sleeve friction: 18.33 £8.17 kPa

Ic: 2.63 £0.34

SBT,: 4

SBTn description: Clay & silty clay

Estimation results

Permeability: 7.52E-08 +£1.04E-06 m/s
Neo: 12.48 £4.07 blows

Es: 0.00 +£0.00 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 23.88 +30.06 MPa
Go: 67.07 £14.39 MPa

Su: 117.57 £52.57 kPa

Su ratio: 0.51 £0.22

O.C.R.: 2.33 £1.00
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CPT name: CPT05

.:: Layer No: 6 ::.

Code: 6 Start depth: 25.50 (m), End depth: 26.04 (m)

Description: Sand & sity sand

Estimation results
Permeability: 1.48E-05 £1.41E-05 m/s

Basic results
Total cone resistance: 11.79 +2.49 MPa
Sleeve friction: 43.63 £11.51 kPa Neo: 29.81 +£4.00 blows
Ic: 1.90 £0.16 Es: 90.09 +8.08 MPa
SBT.: 6 Dr (%): 40.10 £5.54
SBTn description: Sand & silty sand @ (degrees): 34.44 £1.04 °
Unit weight: 19.00 £0.00 kN/m3

Constrained Mod.: 111.07 £12.26 MPa
Go: 114.81 £10.29 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 +£0.00

O.C.R.: 0.00 £0.00

.:: Layer No: 7 ::.

Code: 7 Start depth: 26.04 (m), End depth: 27.58 (m)

Description: Clay & silty clay

Estimation results
Permeability: 1.17E-08 £3.36E-07 m/s

Basic results

Total cone resistance: 2.76 +1.61 MPa
Sleeve friction: 34.52 £17.78 kPa Neo: 13.68 £3.89 blows

Ic: 2.91 £0.37 Es: 0.00 £0.00 MPa

SBT.: 4 Dr (%): 0.00 £0.00

¢ (degrees): 0.00 £0.00 °

Unit weight: 19.00 £0.00 kN/m3

SBTn description: Clay & silty clay

Constrained Mod.: 16.13 +£28.97 MPa
Go: 82.09 £17.37 MPa

Su: 123.44 +£66.84 kPa

Su ratio: 0.45 £0.25

O.C.R.: 2.07 £1.13

.:: Layer No: 8 ::.

Code: 8 Start depth: 27.58 (m), End depth: 29.41 (m)

Description: Sand & sity sand

Estimation results
Permeability: 9.98E-06 +8.64E-06 m/s

Basic results

Total cone resistance: 10.83 +1.21 MPa

Sleeve friction: 34.36 £32.95 kPa Neo: 28.43 £3.13 blows

Ic: 1.95 £0.13 Es: 88.13 £16.15 MPa

SBT,: 6 Dr (%): 36.41 £2.82

SBTn description: Sand & silty sand ® (degrees): 33.36 £0.86 °
Unit weight: 19.00 £0.00 kN/m?3

Constrained Mod.: 108.99 £14.32 MPa
Go: 112.31 £20.58 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 +£0.00

0.C.R.: 0.00 £0.00

CPeT-IT v.3.6.2.6 - CPTU data presentation & interpretation software - Report created on: 1/05/2024, 1:19:47 PM

Project file: C:\Users\bhare\Documents\GEF\J2388 Hamilton.cpt




cCre

clarity »+ commitment « passion

Project: Proposed Unit Development

Core Consultants

Location: 340 MacArthur Avenue, Hamilton

CPT: CPTO5

Total depth: 29.52 m, Date: 22/04/2024

Surface Elevation: 3.90 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator: Black Insitu Testing

Summary table of mean values

From depth Thickness  Permeability SPTneo Es D Friction  Constrained Shear Undrained Undrained OCR Unit weight
To depth (m) (m/s) (blows/30cm)  (MPa) (%) angle modulus, M modulus, Go strength, Sy strength (kN/m3)

(m) (MPa) (MPa) (kPa) ratio

1.00 551 1.25E-09 2.1 0.0 0.0 0.0 1.3 15.8 19.7 0.3 1.6 19.0
6.51 (+4.38E-09) (+0.6) (+0.0) (+0.0) (0.0) (0.9) (£3.7) (+4.4) (£0.2) (0.8) (+0.0)
6.48 3.22 7.97E-06 14.4 47.2 39.3 34.4 54.1 59.0 0.0 0.0 0.0 19.0
9.70 (+1.79E-05) (%3.6) (%5.9) (%6.5) (£1.2) (£12.6) (+8.8) (0.0) (0.0) (0.0) (0.0)
9.72 8.40 0.00E+00 8.1 0.0 0.0 0.0 14.8 45.1 75.1 0.5 2.3 19.0
18.12 (+9.68E-07) (£3.3) (+0.0) (0.0) (£0.0) (£21.7) (+13.9) (%45.5) (0.3) (£1.3) (+0.0)
18.11 234 4.95E-06 20.7 68.4 34.2 33.0 84.2 87.1 0.0 0.0 0.0 19.0
20.45 (+3.59E-06) (£2.2) (£5.2) (£3.3) (+0.6) (+8.5) (+6.6) (+£0.0) (£0.0) (£0.0) (+0.0)
20.46 5.05 7.52E-08 12.5 0.0 0.0 0.0 23.9 67.1 117.6 0.5 2.3 19.0
25.51 (+1.04E-06) (£4.1) (£0.0) (+£0.0) (£0.0) (£30.1) (£14.4) (£52.6) (£0.2) (£1.0) (£0.0)
25.50 0.54 1.48E-05 29.8 90.1 40.1 344 1111 114.8 0.0 0.0 0.0 19.0
26.04 (+1.41E-05) (£4.0) (£8.1) (£5.5) (£1.0) (£12.3) (£10.3) (£0.0) (<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>