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This report (which includes all attachments and annexures) has been prepared by JK Geotechnics (JKG) for its Client, and is
intended for the use only by that Client.

This Report has been prepared pursuant to a contract between JKG and its Client and is therefore subject to:

a) JKG’s proposal in respect of the work covered by the Report;
b) The limitations defined in the Client’s brief to JKG;
c) The terms of contract between JKG and the Client, including terms limiting the liability of JKG.

If the Client, or any person, provides a copy of this Report to any third party, such third party must not rely on this Report, except
with the express written consent of JKG which, if given, will be deemed to be upon the same terms, conditions, restrictions and
limitations as apply by virtue of (a), (b), and (c) above.

Any third party who seeks to rely on this Report without the express written consent of JKG does so entirely at their own risk and
to the fullest extent permitted by law, JKG accepts no liability whatsoever, in respect of any loss or damage suffered by any such
third party.

At the Company’s discretion, JKG may send a paper copy of this report for confirmation. In the event of any discrepancy between
paper and electronic versions, the paper version is to take precedence. The USER shall ascertain the accuracy and the suitability
of this information for the purpose intended; reasonable effort is made at the time of assembling this information to ensure its
integrity. The recipient is not authorised to modify the content of the information supplied without the prior written consent of
JKG.
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1 INTRODUCTION

This report presents the results of a geotechnical investigation for the proposed development at 65
Huntingwood Drive, Huntingwood, NSW. The location of the site is shown in Figure 1. The investigation was
commissioned by FDC Construction (NSW) Pty Ltd on behalf of Charter Hall Holdings Pty Ltd (the client). The
commission was on the basis of our fee proposal (Ref. P54095BC) dated 6 May 2021.

We have been advised by the client that the proposed development will be as detailed in the following table:

Element Proposed
Site Preparation =  Removal of existing car parking, driveway and ancillary structures.
= Vegetation clearing.
= Excavation for car park and bulk earthworks and supporting structures.
=  Drainage connections.
= Land stabilisation.
Development =  Construction of a new processing facility (24,775sgm) with first-floor amenities in the
summary north-western corner of the site.
= Construction of a new ingredient silo building (1,000sqm) along the Huntingwood
Drive frontage.
= Construction of a storage building (270sqm) to the east of the existing building.
= Construction of a new processing building (1,200sqm) and ingredient silo building
(120sgm) to the south of the main facility.
= Replacement of the existing on-site detention (OSD) basin with an OSD tank below the
basement car park.
= Landscaped setbacks along both street frontages to screen the new processing facility
and loading area.
Access and Parking = New loading area above two levels of car parking (468 spaces) at the north-west
corner of Huntingwood Drive and Brabham Drive.
= Trucks will utilise the existing access point adjacent to the eastern boundary of the
site.
= The existing (westernmost) vehicle access to Huntingwood Drive will be retained and
upgraded to provide access to the new basement car park.

Further to the above, from review of the supplied architectural drawings by HL Architects Pty Ltd (Project No.
200810, Drawing No.(-Rev) DA-002-A, 003-Q, 004-D, 005-J, 100-B, 101-D, 120-B, 121-C, 200-E, 210-F and 211-
G, dated 24 March 2021) the main level of the facility will be at RL65.4m, with the lowest level of the car park
in the north-western portion of the site at RL59m. This will require excavation to a maximum depth of about
4m within the north-western part of the site to achieve the Basement 2 (B2) floor level. In the south-western,
central and north-eastern portions of the site the proposed building is above the existing ground surface
levels and will require fill to a maximum depth/height of about 4.5m if the slab is to be supported on fill. We
understand from email correspondence with Chris Webb of Triaxial Consulting that the preliminary footing
design consists of pad footings founded within material suitable for an allowable bearing pressure (ABP) of
150kPa.

34067BCrpt 1 JKGeotechnics



¢

We previously completed geotechnical investigations (trading as Jeffery and Katauskas Pty Ltd) in 1988 (Ref.
6236W), 1989 (Ref. 6236XW) and 1993 (Ref. 9292WH/vm) for the original Arnott’s Biscuits development on
the site. The relevant information contained within these reports (including borehole logs) have been used
in preparing this report and are included in Appendix A.

The purpose of the investigation was to review the previously obtained geotechnical information and obtain
further subsurface information as a basis for providing comments and recommendations on subgrade
preparation, engineered fill, excavation conditions, batters, retaining walls, footings, groundwater
considerations, pavements and slabs on ground.

2 INVESTIGATION PROCEDURE

2.1 Previous Investigations

JK Geotechnics have previously carried out geotechnical investigations between 1988 and 1993 within the

Arnott’s site, which comprised the drilling of a total of 52 boreholes using both auger and rock coring

techniques. Twenty-two boreholes were drilled within or immediately adjacent to the current development

area and comprised the following:

e The spiral auger drilling of 22 boreholes (BH1 to BH6, BH10 to BH13, BH17 to BH20, BH24 to BH27 and
BH31 to BH34) to depths ranging from 1.8m (BH34) to 6.56m (BH26) using a truck-mounted drilling rig.

e Subsequent extension of BH3, BH5, BH12, BH17, BH26 and BH31 to final depths ranging from 6.56m
(BH26) to 9.5m (BH5) by diamond coring techniques using an NMLC core barrel with water flush.

The apparent compaction of fill and strength of natural soils were assessed by the Standard Penetration Test
(SPT) ‘N’ value and augmented by hand penetrometer readings on cohesive samples recovered in the SPT
split tube sampler. Within the augered portions of the boreholes, the strength of the bedrock was assessed
by observation of auger penetration resistance when using a Tungsten Carbide (TC) bit, tactile assessment of
the recovered rock chips and correlation with subsequent laboratory moisture content testing. The strength
of the cored siltstone (Shale) was assessed from inspection of the recovered core and subsequent laboratory
Point Load Strength Index (lsso)) test results. The point load strength index test results are summarised on
the cored borehole logs.

Groundwater observations were made during and on completion of drilling of the individual boreholes.
Groundwater monitoring wells were installed in some boreholes and groundwater measures made as shown
on the logs.
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2.2 Current Investigation

The fieldwork for the current investigation comprised the spiral auger drilling of six boreholes (BH101 to
BH106) to depths ranging from 6.0m (BH101, BH102, BH103) to 9.0m, (BH106) using our track-mounted
JK305 drill rig.

The borehole locations, as shown on the attached Figure 2, were set out by trundle wheel measurements
from existing surface features. The ground surface reduced levels (RLs) at the borehole locations were
estimated by interpolation between spot heights and ground contours shown on the provided survey plan
by ICD Asia Pacific Pty Ltd (Ref. 10848, dated 8 October 2020). The survey datum is the Australian Height
Datum (AHD). Figure 2 also shows the locations of the previous boreholes and the surface levels determined
at that time are shown on the borehole logs.

The apparent compaction of fill and strength of natural soils were assessed by the Standard Penetration Test
(SPT) ‘N’ value and augmented by hand penetrometer readings on cohesive samples recovered in the SPT
split tube sampler. The strength of the bedrock was assessed by observation of auger penetration resistance
when using a Tungsten Carbide (TC) bit, tactile assessment of the recovered rock chips and correlation with
subsequent laboratory moisture content testing.

Groundwater observations were made during and on completion of drilling of the individual boreholes. A
groundwater monitoring well was installed on completion of BH103 and a return visit made 6 days after
drilling to measure the groundwater level. No longer-term groundwater monitoring has been carried out.

Our geotechnical engineer, Arthur Kourtesis, was present on-site on a full-time basis and set out the borehole
locations, directed in-situ testing and sampling, directed groundwater monitoring well installation and
prepared the attached borehole logs. For details of the investigation procedures adopted and a glossary of
logging terms and symbols used, reference should be made to the attached Report Explanation Notes.

Selected soil and rock chip samples were submitted to NATA accredited laboratories Soil Test Services Pty
Ltd (STS) and Envirolab Services Pty Ltd for laboratory moisture content, Atterberg limits, linear shrinkage,
standard compaction, soaked CBR |, | pH, chloride content, sulphate content and resistivity testing. The
results of testing are provided in the attached STS Tables A and B and Envirolab Certificate of Analysis (No.
269508). We note that due to an error in the laboratory request to Envirolab the borehole numbers on the
Certificate of Analysis start with a “2” rather than a “1”, i.e. BH201 is BH101. Unfortunately, Envirolab are
unable to correct these numbers on the Certificate of Analysis.
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3  RESULTS OF INVESTIGATION

3.3 Site Description

The proposed development site is located within the north-western portion of the existing Arnott’s factory
site. The Arnott’s site is located within the Huntingwood Industrial Estate, 32km west of the Sydney Central
Business District and 4km south of Blacktown Town Centre. The site is located on a north-western facing
hillslope which grades gently at about 3° to 4°.

The Arnott’s site is occupied by a large ‘L’ shaped multi-storey building located across the eastern and
southern areas, with other similar buildings associated with the main building. This building was used as the
processing/packaging facility of Arnott’s Biscuits. The building is serviced by asphaltic concrete roadways
and pavements, with landscaped areas in between. The main Arnott’s site is bound to the south by the M4
Motorway, to the west by Brabham Drive, to the north by Huntingwood Drive and to the east by Endeavour
Energy containing commercial offices and associated roadways and parking areas. A detailed description of
the areas within and immediately surrounding the proposed development site is given below.

At the time of the fieldwork, the proposed development site featured a grass playing field and concrete
surfaced courts within its northern portion, an asphaltic concrete (AC) car park within its southern portion
and an AC, tree-lined driveway towards its eastern edge. An additional AC car park was present to the east
of the driveway and several gardens with small to large trees were scattered about the site. A single-level
brick amenities block and timber shelter were located centrally within the site. Site levels stepped down
towards the north-west through a series of batters formed to accommodate the existing development. We
understand that the playing field acts as an on-site detention basin. All structures within and nearby to the
site appeared to be in good condition based on a cursory external inspection.

The proposed development site is bound to the north and west by Huntingwood Drive and Brabham Drive,
respectively. Grassed batters were present along the full length of both the northern and western site
boundaries, ranging in height from 1m to 3.5m with gradients ranging from about 10° to 20° down to the
adjacent roadways. The crest of these batters was about 1m higher than the level of the playing field.

To the east and south of the proposed development site were the Arnott’s facility, containing three large
free standing industrial buildings. The building to the south and east of the site is ‘L’ shaped and the ground
surface sloped up to this building from the existing car park and roadway at about 10° to 20°° for height of
about 3m to 4m.

3.4 Subsurface Conditions

The 1:100,000 geological map of Penrith indicates that the site is underlain by Bringelly Shale of the
Wianamatta Group.

We note that the previous boreholes referenced below refer to shale being encountered, where as our
current boreholes refer to the rock being siltstone. This change in rock descriptions is due to changes to
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AS1726:2017 where the descriptors for bedrock of this nature has changed. However, the rock encountered
is still part of the Bringelly Shale bedrock unit and the terms “shale” and “siltstone” may be interchangeable.
For simplicity, within this report the term siltstone has mostly been used.

From comparison between the surface levels given in our 1990s boreholes and the current survey plan it is
apparent that since the drilling of the previous boreholes, cut and/or fill earthworks have been carried out,
such that the previous boreholes may have been drilled from above or below current site levels. The table
below provides an estimate of the fill heights and some cut at the previous borehole locations.

Borehole Surf(:c:l;.)evel Estimated Cu(r;:nl;)Surface Level Estimated Fill(+)/Cut(-)
1 58.88m 60.5m 1.6m
2 59.92m 61.4m 1.5m
3 58.7m 59.7m 1.0m
4 60.12m 60.2m 0.1m
5 61.62m 61.4m -0.2m
6 63.93m 66.2m 2.3m
10 59.04m 61.5m 2.5m
11 60.68m 60.5m -0.2m
12 62.76m 62.8m 0.0m
13 64.88m 66.2m 1.3m
17 58.66m 61.7m 3.0m
18 60.4m 63.7m 3.3m
19 63.21m 64.2m 1.0m
20 65.72m 66.5m 0.8m
24 59.98m 62.3m 2.3m
25 60.86m 64.3m 3.4m
26 62.14m 65.4m 3.3m
27 64.91m 66.5m 1.6m
31 60.48m 66.2m 5.7m
32 61.96m 66.2m 4.2m
33 63.81m 66.2m 2.4m
34 65.58m 66.5m 0.9m

In summary, the subsurface profile comprises fill covering residual silty clay that grades into weathered
siltstone bedrock. For details of subsurface conditions at specific locations, reference should be made to the
attached borehole logs. A summary of the pertinent subsurface conditions is provided below

Pavement
Asphaltic concrete, of 30mm thick, was encountered at the surface of BH106.

Fill
Fill was encountered in BH101 to BH106 to depths ranging from 0.8m to 4m. The fill generally comprised silty
clay, but locally silty sand and gravel was encountered. The fill included ironstone, sandstone and igneous
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gravels and was assessed to be generally moderately to well compacted. However, in BH104 poorly
compacted fill was encountered below a depth of 3m.

As discussed above, the depth of fill encountered within the previous 1990s boreholes is unreliable due to
the earthworks that appears to have been completed and so have not been reported here.

Residual Soil

Within the current investigation boreholes residual silty clays were encountered below the fill to depths
ranging from 0.8m (BH101) to 4m (BH104 and BH106). The residual silty clay from the previous investigations
was assessed to be initially of stiff to very stiff strength improving to very stiff to hard strength with depth.
However, the current investigation boreholes encountered residual silty clays only of very stiff to hard
strength. The residual silty clays from previous and current investigations were assessed to be medium to
high plasticity.

Weathered Bedrock

Weathered siltstone (or shale) bedrock interbedded or interlaminated with sandstone bedrock, initially of
extremely weak strength (hard soil strength) to low (or weak) strength was encountered at reduced levels
ranging from RL62.52m (BH20) to RL55.30m (BH102), stepping down to the north-west. The depth and
reduced level to the surface of the bedrock is summarised in the table below.

surface Level Depth and Approximate Level to the Top of Bedrock
Borehole
(AHD) Depth Approx. Level (AHD)

1 58.88 2.6m 56.28m
2 59.92 1.8m 58.12m
3 58.71 1.9m 56.81m
4 60.12 2.3m 57.82m
5 61.62 4.1m 57.52m
6 63.93 Not Encountered

10 59.04 3.3m 55.74m
11 60.68 2.8m 57.88m
12 62.76 3.2m 59.56m
13 64.88 3.6m 61.28m
17 58.66 3.1m 55.56m
18 60.40 2.7m 57.70m
19 63.21 3.8m 59.41m
20 65.72 3.2m 62.52m
24 59.98 3.9m 56.08m
25 60.86 3.3m 57.56m
26 62.14 2.65m 59.49m
27 64.91 3.6m 61.31m
31 60.48 1.8m 58.68m
32 61.96 3.2m 58.76m
33 63.81 3.3m 60.51m
34 65.58 Not Encountered
101 62.3* 2.7m 59.6m
102 59.3* 4dm 55.3m
103 62.4* 2.7m 59.7m
104 62.5*% 5.3m 57.2m
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105 65.6* 5.2m 60.4m
106 62.4* 6.7m 55.7m

Notes:  * Based on approximate Reduced Level interpolated from supplied survey plan.

Where the rock was cored in BH3, BH5, BH12, BH17 and BH26, the upper cored rock was assessed to be
generally highly weathered to distinctly weathered and of low to medium strength, improving to medium
strength below depths ranging from 4.5m to 5.8m. However, bands of extremely weathered rock were
encountered in some of the cored rock.

Defects within the cored bedrock comprised core loss zones, clay bands, fragmented zones, sub-horizontal
bedding partings and joints inclined at up to 80°.

Groundwater

No groundwater seepage was encountered during or on completion of drilling the boreholes drilled in the
1990s and the current boreholes. The following table provides a summary of groundwater levels measured
in the wells installed within the previous geotechnical investigations, including the time after completion of
the groundwater measurements.

Borehole Surface Level | Measured Groundwater Depth and Level Time Elapsed Since
(AHD) Depth Approx. Level (AHD) Completion of Drilling
1 58.88m 2.6m 56.3m 144 hours (6 days)
13 64.88m 4.6m 60.3m 144 hours (6 days)
18 60.40m 2.4m 58.0m 140 hours (5.8 days)
24 59.98m 2.4m 57.6m 140 hours (5.8 days)

Within the groundwater monitoring well installed in BH103, no groundwater was present within the well to
a depth of 6m (RL56.4m) during our visit to site 6 days after installation.

3.5 Laboratory Test Results

Based on the Atterberg limits and linear shrinkage test results, the silty clay tested is of high plasticity and is
assessed to have a high potential for shrink/swell movements with changes in moisture contents. The
samples of the clay fill tested are of medium or high plasticity and are assessed to have a moderate to high
potential for shrink/swell movements with changes in moisture contents.

The moisture content test results showed reasonably good correlation with our field assessment of rock
strength. The previous Point Load Strength Index testing carried out on the returned rock core returned
estimated Unconfined Compressive Strength (UCS) values generally ranging from 2MPa to 8MPa, with some
higher results of up to 20MPa.

The four day soaked CBR tests on a samples of the silty clay fill from BH101, BH104 and BH105 compacted to
98% of their Standard Maximum Dry Density (SMDD) measured CBR values of 1.5%. The swell measured
during soaking ranged from 2% to 3% confirming the plasticity of the clays.
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The pH values on samples of the fill ranged from 6.6 to 8.2 indicating slightly acidic to alkaline conditions,
and the pH of the residual silty clay ranged from 5.5 to 5.9, indicating slightly acidic soil conditions. The
sulphate contents for all samples ranged from 21mg/kg to 360mg/kg, the chloride contents ranging from
24mg/kg to 930mg/kg, and the resistivity ranged from 1,2000hm.cm to 5,800ohm.cm. Based on these
results, the fill and residual silty clay would be classified as ‘non-aggressive’ exposure classification for
concrete piles in accordance with Table 6.4.2(C) of AS2159-2009 ‘Piling — Design and Installation’ and ‘mild’
exposure classification for steel piles in accordance with Table 6.5.2(C) of AS2159-2009.

4 COMMENTS AND RECOMMENDATIONS

4.1 Geotechnical Issues

The main geotechnical issue for this site is the presence of fill, encountered within the current boreholes to
a maximum depth of 4m. We are unaware of any records of placement or compaction control of the fill and
as such it must be considered ‘uncontrolled’. Such uncontrolled fill is not suitable to support footings or floor
slabs. If records of fill placement and compaction control can be found, including a report from the
Geotechnical Inspection and Testing Authority (GITA), then we may be able to reassess the nature of the fill
and its suitability to support floor slabs.

Excavations will be required for the proposed basement car park, but the main building will mostly be above
the existing surface levels. If the slab is to be supported by the fill then all existing uncontrolled fill would
need to be removed and replaced within controlled engineered fill, which would add substantially to the
earthworks. In addition, such excavations would extend close to the existing building and would likely then
require retention systems to be constructed to support the excavations during excavation and this would
increase the complexity and cost of the work.

At least part of the floor slab of the main building will need to be designed as a suspended slab where it is
over the basement car park. Therefore, we consider that the most practical option would be to design the
entire floor slab as a fully suspended slab so that excavation and replacement of the existing fill is not
required. If the material excavated from the basement excavation is to be left on site it could be placed
below the main building as ‘form fill' and formed at suitable permanent batters where only nominal
compaction would be required. This may also potentially simplify the design of the basement walls as they
may not need to be designed as retaining walls or may retain a lower height of soil.

For the proposed basement slab, excavation and replacement of the fill may be practical, although this would
still involve excavation and replacement of 2m of fill in the area of BH102.

The other issue is the low CBR values measured and some form of subgrade improvement is recommended
within external pavement areas to reduce the thickness of the pavement layers.

Further comments on these issues and other geotechnical matters are provided within the following sections
of this report.
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4.2 Excavation and Groundwater

Excavation will be required to maximum depths of about 4m along the southern side of the proposed
basement. Excavation to such depths will encounter clayey fill, and residual soils. Based on the borehole
results we do not expect that weathered siltstone will be encountered.

Excavation of the soils and upper rock of up to very low strength, if encountered, should be achievable using
conventional excavation equipment, such as the buckets of hydraulic excavators. Some ripping of higher
strength bands may be necessary if rock is encountered within the depth of excavation.

No groundwater seepage was encountered during auger drilling of the boreholes and no groundwater was
measured within the monitoring well installed in BH103 after 6 days. However, groundwater was measured
within the previous wells at levels ranging from RL56.3m in BH1 to RL60.3m in BH13, showing the level
generally falling towards the west and is likely to represent flow across the soil/rock interface and through
joints within the rock. As such we do not consider that groundwater will be a significant issue for the
proposed development. Some seepage may occur into the excavation for the basement, particularly during
and following rainfall, but it should be able to be controlled during construction using gravity drainage and
conventional sump and pump techniques. In the long term, drainage should be provided behind all retaining
walls and possibly below the basement floor slab. The completed excavation should be inspected by the
hydraulic consultant to confirm that the designed drainage system is adequate for the actual seepage flows.

4.3 Subgrade Preparation and Filling

As discussed in Section 4.1 the fill is considered ‘uncontrolled’” and is not suitable to support footings or floor
slabs. We consider that the most practical option is to design the main building floor slab as a fully suspended
slab and to leave the existing fill in place. Where this is carried out no particular subgrade preparation would
be required other than stripping of root affect soils. If this is not the case and earthworks are to be carried
out involving excavation of the existing fill and replacement to allow the use of a slab-on-ground construction
additional geotechnical advice on such earthworks should be obtained.

If a slab-on-ground is proposed for the basement slab all existing uncontrolled fill should be fully excavated
and replaced with controlled engineered fill. Such earthworks should be carried out as recommended below.

Where pavements are proposed adequate subgrade preparation should be carried out, but the existing fill
may remain in place provided it performs satisfactorily during proof rolling. If fill is to be placed below
suspended floor slabs, we recommend that the same subgrade preparation measures be undertaken as the
pavement areas, with the fill compacted to allow formation of permanent batters, but density testing of the
fill would not be required.

Within areas where floor slabs are proposed below the basement slab, all existing fill should be fully stripped
to expose the residual silty clay. Within pavement areas or where fill is to be placed below suspended slabs
the existing vegetation and root affected soils should be stripped. This root affected fill is not suitable to

reuse as engineered fill, but may be reused within landscaped areas subject to environmental considerations.
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Following stripping, the exposed subgrade should be proof rolled with at least 7 passes of a minimum 10
tonne dead weight, smooth drum, vibratory roller. The final pass of the proof rolling should be carried out
without vibration and in the presence of a geotechnical engineer to detect any weak subgrades areas. Care
must be taken during rolling due to the risk of damage to adjoining structures from the vibrations generated
by the roller. If vibrations are of concern the rolling may need to be carried out with a static roller only.

Any weak or unstable areas detected during proof rolling should be locally excavated to a sound base and
the excavated material replaced with controlled, engineered fill, or as directed by the geotechnical engineer
during proof rolling. Some weak subgrade areas may be experienced where the existing fill is poorly
compacted or where the clays are allowed to soften due to water ponding. Following treatment of weak
areas, engineered fill should be placed in thin horizontal layers as recommended in section 4.3.1 below.

Where fill batters are to be formed each fill layer should extend past the final alignment of the batters in
order to achieve adequate compaction of the full fill layer and then the loose material on the edge of the
batter cut back to the final geometry.

In view of the high reactivity potential of some of the existing fill and residual clays, particular attention
should be given to providing adequate drainage both during construction and for long term site maintenance.
The principal aim of the drainage should be to promote run-off and reduce ponding. Placement of a blinding
layer of durable granular fill or subbase material to provide a trafficable surface during construction may be
necessary or desirable. The earthworks should be carefully planned and scheduled to maintain cross-falls
during construction. If the clay is exposed to prolonged periods of rainfall, softening will result and site
trafficability will be poor. If soil softening occurs, the subgrade should be over-excavated to below the depth
of moisture softening and the excavated material replaced with engineered fill.

4.3.1 Engineered Fill and Compaction Control

Engineered fill should preferably comprise well graded granular materials, such as ripped rock or crushed
sandstone, free of deleterious substances and having a maximum particle size not exceeding 75mm. Such
fill should be compacted in horizontal layers of not greater than 200mm loose thickness, to a density of at
least 98% of Standard Maximum Dry Density (SMDD). For backfilling confined excavations such as service
trenches, a similar compaction to engineered fill should be adhered to, but if light compaction equipment is
used then the layer thickness should be limited to 100mm loose thickness.

The excavated material may be reused as engineered fill (subject to environmental considerations), provided
it is free of deleterious materials and particles greater than 75mm in size. All excavated material should be
inspected and approved by a geotechnical engineer prior to reuse. Any clay fill should be compacted in
maximum 200mm loose thickness layers to a density strictly between 98% and 102% of SMDD and at
moisture contents within 2% of Standard Optimum Moisture Content (SOMC).

Density tests should be regularly carried out on the fill to confirm the above specifications are achieved,
unless the fill is placed as ‘form fill’ below suspended floor slabs. The frequency of density testing should be
at least one test per layer per 500m? or three tests per visit, whichever requires the most tests. Where fill is
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to support footing loads it should be placed under Level 1 control as defined by AS3798-2007, but this would
also require excavation and replacement of the existing uncontrolled fill which is unlikely to be practical.
Preferably the geotechnical testing authority should be engaged directly on behalf of the client and not by
the earthworks subcontractor.

4.4 Batters and Retaining Walls

Excavation for the proposed Basement 2 (B2) level will have sufficient setbacks on the southern, western and
eastern sides of the excavation to allow temporary batters to be formed.

Temporary batters of no more than 4m in height should be no steeper than 1 Vertical in 1 Horizontal (1V:1H)
through the fill and residual soils. Such batters should remain stable in the short term provided all surcharge
loads, including construction loads, are kept well clear of the crest of the batters. Permanent batters should
be no steeper than 1V:2H, but flatter batters of the order of 1V:3H may be preferred to allow access for
maintenance of vegetation. All permanent batters should be covered with topsoil and planted with a deep
rooted runner grass, or other suitable coverings, to reduce erosion. All stormwater runoff should be directed
away from all temporary and permanent batters to also reduce erosion.

Where temporary batters are not preferred or insufficient space is available, a full depth retention system
may be adopted. If a full depth retention system is required then further geotechnical advice should be
sought.

Permanent retaining walls constructed at the base of the batters may be designed as cantilevered walls based
on a triangular earth pressure distribution using an active earth pressure coefficient, K,, of 0.33 and a bulk
unit weight of 20kN/m3. Where walls are restrained from some lateral movements, such as by other
structural elements in front of the wall, or where movements are to be kept low, an ‘at rest’ earth pressure
coefficient, Ko, of 0.6 should be used. Retaining walls may be founded on the underlying residual silty clays
of at least very stiff strength or weathered siltstone bedrock. Retaining walls founded on such materials can
be designed based on the bearing pressures outlined in Section 4.5 below.

Where batters are used, the space between the batters and the permanent retaining walls will need to be
carefully backfilled to reduce future settlement of the backfill. Only light compaction equipment should be
used for compaction behind retaining walls so that excessive lateral pressures are not placed on the walls.
This will require the backfill to be placed in thin layers, say 100mm loose thickness, appropriate to the
compaction equipment being used. The excavated clay will be difficult to properly compact within the limited
space available behind the walls and consideration should be given to the use of more readily compactable
materials, such as ripped or crushed rock or gravel. The compaction specification for the backfill will depend
on whether paving or structures are to be supported on the fill. If the fill is to support paved areas it should
be compacted to a density of at least 98% of Standard Maximum Dry Density (SMDD) for granular fill
materials, but if it is only to support landscaped areas a lower compaction specification, say 95% of SMDD,
may be appropriate, provided the risk of future settlement and maintenance can be accepted. If clay fill is
to be used a greater control of fill compaction and moisture control will be required and further geotechnical
advice on the use of such material should be obtained. An alternative for backfill would also be to use a
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uniform granular material, such as crushed concrete of 30mm to 70mm in size, surrounded in a geofabric,
with a capping layer of clay to reduce infiltration behind the wall.

4.5 Footings

Following completion of the proposed excavation, we expect that variable conditions will be exposed, ranging
from areas of fill to residual silty clay of very stiff strength. As discussed above, the existing fill could be
excavated and replaced with controlled engineered fill to allow the use of slab-on-ground construction or
footings founded within the fill. Alternatively, a fully suspended floor slab could be adopted, with footings
founded below the uncontrolled fill. For the main building we assume that excavation and replacement of
the fill will not be practical and fully suspended floor slabs will be adopted supported on footings founded
below the fill.

Where all existing fill is excavated and replaced with controlled fill or where the residual silty clays are
exposed, shallow footings founded within the soils may be used, such as pad/strip footings or a stiffened raft
slab. Such footings may be designed based on an allowable bearing pressure of 100kPa for engineered fill or
200kPa for residual silty clay of at least very stiff strength. Such footings must be designed to accommodate
shrink/swell movements of the soils, which will depend on the reactivity of the material used for any fill
placed. We expect that movements similar to a Class H2, as defined by AS2870-2011 would be appropriate,
but this must be confirmed following completion of any earthworks.

Where the existing fill is not excavated and replaced with controlled fill, piles will be required so that footings
are founded below the existing uncontrolled fill. Although piles could be founded within the residual silty
clays, given that the weathered rock will only be a short distance below the surface of the clay we recommend
that piles be uniformly founded within the rock in order to optimise bearing pressures and provide uniform
support and reduce the risk of differential settlements.

Where rock is at shallow depths of less than about 1m, such as possibly within the basement excavation, pad
or strip footings may be used. Where the depth of rock is more than about 1m, which should be expected
for the majority, if not all, of the site, bored piers would be more practical.

Footings founded within the upper extremely weathered siltstone (Shale) may be designed based on an
allowable bearing pressure of 800kPa. Where piles are drilled deeper to found within siltstone of at least
very low strength, the design may be based on an allowable bearing pressure of 1000kPa. Piles should be
drilled to achieve a nominal socket of at least 0.3m into the appropriate quality rock. Where piers are used,
an allowable shaft adhesion of 10% of the above allowable bearing pressures may be used for the design of
piles in compression, or 5% for uplift loads, provided socket cleanliness and roughness is maintained.

Higher bearing pressures may be possible within the deeper siltstone, but additional cored boreholes would
need to be drilled to assess the quality of the rock. The depth of better quality rock may be quite deep as
the cored rock encountered within our previous boreholes contained extremely weathered bands and any
piles design for higher bearing pressures would need to be founded below such bands and into more
consistent rock.
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At least the initial stages of footing excavation or pile drilling should be inspected by a geotechnical engineer
to ascertain that the recommended foundation has been reached and to check initial assumptions about
foundation conditions and possible variations that may occur between borehole locations. The need for
further inspections can be assessed following the initial visit.

Where fully suspended slabs are adopted, void formers will need to be placed below all ground beams and
slabs unless a void is left below the slabs. Based on the potential reactive nature of the silty clay fill and
residual soils we recommend that void formed be at least 100mm thick.

4.6 Pavements

The pavement subgrade should be prepared as recommended in Section 4.3 above. We recommend that
the proposed pavements be designed based on a soaked CBR of 1.5%, or an estimated modulus of subgrade
reaction of 15kPa/mm (750mm plate).

Where fill is used to raise site levels, or replace unsuitable subgrade by the appropriate depth, pavement
design may reflect the thickness and four day soaked CBR value of the imported material.

A CBR value of 1.5% is low and consideration should be given to some form of subgrade improvement to
reduce the thickness of the overlying pavement materials. A select layer of good quality granular material
could be used to replace the upper subgrade soils for a depth of about 0.3m to 0.5m. This would be able to
be achieved as part of the earthworks where fill is required by the placement of the select material in the
final fill layers. The select material should comprise a good quality granular material, such as crushed
sandstone, with a soaked CBR of at least 10%. The design of the pavement could take the thickness and
quality of this select layer into account to reduce the thickness of the pavement materials.

Alternatively, lime stabilisation of the subgrade could be carried out, but testing would need to be
undertaken to determine the amount of lime required and the resulting benefit. In addition, lime
stabilisation would need to be carried out with care as airborne lime may damage existing structures or cars
present during the work.

Concrete pavements should have a subbase layer of at least 100mm thickness of crushed rock to TFNSW QA
specification 3051 unbound base material (or similar good quality and durable fine crushed rock), which is
compacted to at least 100% of SMDD. Concrete pavements should be designed with an effective shear
transmission at all joints by way of either doweled or keyed joints.

Surface and subsoil drainage should be provided on the high side of the pavements to prevent moisture
ingress into the subgrade and pavement materials. The subsoil drains should have an invert level of at least
300mm below the adjacent subgrade level and be excavated with a uniform longitudinal fall to appropriate
discharge points so as to reduce the risk of ponding in the base of the drain. In addition, the surface of the
adjacent pavement subgrade should be provided with a uniform cross fall towards the subsoil drain to assist
with drainage.
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5 GENERAL COMMENTS

The recommendations presented in this report include specific issues to be addressed during the
construction phase of the project. As an example, special treatment of soft spots may be required as a result
of their discovery during proof-rolling, etc. In the event that any of the construction phase recommendations
presented in this report are not implemented, the general recommendations may become inapplicable and
JK Geotechnics accept no responsibility whatsoever for the performance of the structure where
recommendations are not implemented in full and properly tested, inspected and documented.

The long term successful performance of floor slabs and pavements is dependent on the satisfactory
completion of the earthworks. In order to achieve this, the quality assurance program should not be limited
to routine compaction density testing only. Other critical factors associated with the earthworks may include
subgrade preparation, selection of fill materials, control of moisture content and drainage, etc. The
satisfactory control and assessment of these items may require judgment from an experienced engineer.
Such judgment often cannot be made by a technician who may not have formal engineering qualifications
and experience. In order to identify potential problems, we recommend that a pre-construction meeting be
held so that all parties involved understand the earthworks requirements and potential difficulties. This
meeting should clearly define the lines of communication and responsibility.

Occasionally, the subsurface conditions between the completed boreholes may be found to be different (or
may be interpreted to be different) from those expected. Variation can also occur with groundwater
conditions, especially after climatic changes. If such differences appear to exist, we recommend that you
immediately contact this office.

This report provides advice on geotechnical aspects for the proposed civil and structural design. As part of
the documentation stage of this project, Contract Documents and Specifications may be prepared based on
our report. However, there may be design features we are not aware of or have not commented on for a
variety of reasons. The designers should satisfy themselves that all the necessary advice has been obtained.
If required, we could be commissioned to review the geotechnical aspects of contract documents to confirm
the intent of our recommendations has been correctly implemented.

This report has been prepared for the particular project described and no responsibility is accepted for the
use of any part of this report in any other context or for any other purpose. If there is any change in the
proposed development described in this report then all recommendations should be reviewed. Copyright in
this report is the property of JK Geotechnics. We have used a degree of care, skill and diligence normally
exercised by consulting engineers in similar circumstances and locality. No other warranty expressed or
implied is made or intended. Subject to payment of all fees due for the investigation, the client alone shall
have a licence to use this report. The report shall not be reproduced except in full.
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115 Wicks Road

Macquarie Park, NSW 2113
PO Box 976

North Ryde, Bc 1670
Telephone: 02 9888 5000
Facsimile: 02 9888 5001

SOIL TEST SERVICES

ABN 43 002 145 173

TABLE A
MOISTURE CONTENT, ATTERBERG LIMIT AND LINEAR SHRINKAGE TEST
REPORT
Client: JK Geotechnics Ref No: 34067BC
Project: Proposed Additions Report: A
Location: 65 Huntingwood Drive, Huntingwood, NSW Report Date: 10/06/2021
Page 1 of 1
AS 1289 TEST 211 3.1.2 3.21 3.3.1 3.4.1
METHOD
DEPTH MOISTURE LIQUID PLASTIC PLASTICITY LINEAR
BOREHOLE
NUMBER m CONTENT LIMIT LIMIT INDEX SHRINKAGE
% % % % %
101 1.50-1.95 18.2 51 12 39 14.0*
101 4.00 - 4.50 10.7 - - - -
101 5.50 - 6.00 7.7 - - - -
102 4.00 - 4.30 9.7 - - - -
102 5.50 - 6.00 8.4 - - - -
103 0.50 - 0.95 5.6 30 14 16 7.5
103 4.00 - 4.50 10.5 - - - -
103 5.90 - 6.00 5.9 - - - -
105 1.50-1.95 16.6 58 20 38 145+
105 5.20-5.50 12.7 - - - -
105 5.80 - 6.30 8.8 - - - -
106 6.70 - 7.00 7.8 - - - -
106 8.50 - 9.00 8.0 - - - -
Notes:
* The test sample for liquid and plastic limit was air-dried & dry-sieved
* The linear shrinkage mould was 125mm
* Refer to appropriate notes for soil descriptions
» Date of receipt of sample: 19/05/2021.
» Sampled and supplied by client. Samples tested as received.
 *<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>