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Report on Geotechnical Investigation
Westfield Kotara, Stage 4 Redevelopment
Northcott Drive, Kotara

1. Introduction

This report presents the results of a geotechnical investigation undertaken for Stage 4 of proposed
redevelopment at the Westfield complex at Northcott Drive, Kotara. The investigation was
commissioned in an email dated 15 April 2016 by Justin Cunningham of Scentre Group Ltd and was
undertaken in accordance with Douglas Partners' proposals NCL160257 dated 6 April 2016 and
NCL160182 (Rev 2) dated 31 March 2016. The work was undertaken in consultation with MPN Group
Pty Ltd, the structural engineer for the project.

1.1 Project Appreciation

The project includes the re-development and refurbishment of parts of the existing Westfield shopping
complex. The aspects of the development which are pertinent to this investigation have been divided
into four items, as shown in Figure 1. These include the following:

e Item 1 - South-Eastern Retaining Wall

Demolition of the existing building (Kmart Auto) and excavation into the slope behind the existing
retaining wall
to facilitate construction of a new retaining wall along the boundary of the site.

e Item 2 — New Piles Under Existing Structure and Areas of New Development

Development is proposed for the area which is currently being used as under cover parking. This
area has been designated the “Green Zone” for this project and is shown in Figure 1. The
additional loads imposed by the new development will be carried by either the existing piles,
understood to be enlarged base, bottom driven piles, or on new piles.

Further development is proposed in the area to the east of the existing undercover carparking.
This area is currently covered with open car parking and has been designated the “Red Zone” for
this project.

e Item 3 - Proposed IMMO2 Tenancy Shear Walls and Hoist Base
A new IMMO2 tenancy will be constructed within the central area of the shopping centre, which

will require the construction of two new shear walls together with a new hoist. The hoist will
require lowering of the existing floor slabs by up to 0.7 m.

Report on Geotechnical Investigation Westfield Kotara, Stage 4 Redevelopment 71995.07.R.002.Rev1.docx
Northcott Drive, Kotara July 2016
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. Item 4 — New Block 15 Lift Pit

As part of the development a new lift pit will be constructed within the southern area of the
shopping centre, in an area which is currently a lay-by area off the main vehicle accessway.

Iltem 3 — Shear Walls for
IMMO2 Tenancy

e 2 Sl -:;I‘I;" /44
Iltem 2 — New development
on undercover and outdoor
...... # | parking areas

LEVEL 3 KEY PLAN - TH|

APPROXIMATE

ltem 1 — South-eastern
retaining wall

e ; OV, ” THE N
Lo .

Figure 1: Key plan of areas of proposed development pertinent to geotechnical investigation

DA

For the purposes of the investigation the client provided DP with a range of drawings either providing
survey information for the site or proposed development schemes, as follows:

o  Detail Survey, Plan 160413 A, dated 29 April 2016, prepared by Geosurv consulting surveyors,
planners and engineers.

e Blocks 10 and 11 Alteration Plan, Drawing 10708, 10-10, Revision B#, prepared by MPN Group

Pty Ltd;

e Blocks 10 and 11 Footing Layout, Drawing 10708, G4-3, Revision B, prepared by MPN Group Pty
Ltd; and

Report on Geotechnical Investigation Westfield Kotara, Stage 4 Redevelopment 71995.07.R.002.Rev1.docx

Northcott Drive, Kotara July 2016
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e Blocks 10 and 11 Shear Wall Elevation and Details, Drawing 10708, 10-50, Revision A, prepared
by MPN Group Pty Ltd.

1.2 Scope of Work

The aim of the investigation was to provide information on the subsurface conditions at the test
locations together with comments on the following geotechnical issues specific to each of the four
development items, as follows:

e Item 1 - South-eastern retaining wall
- Safe temporary batter slopes for excavation in the area of the new retaining wall to
avoid the crest of the excavation from crossing the site boundary; and
- Parameters for design of the new retaining wall.

e Item 2 — New piles under existing structure and areas of new development
- Geotechnical parameters for pile design.
- Comment on the likely capacity of drilling rigs which would be able to operate in the
limited access area (“Green Zone").
- Comments on probable capacities of existing enlarged base piles;

e Item 3 - Proposed IMMO2 Tenancy Shear Walls and Hoist Base
- Earthquake class (z-factor);
- Geotechnical design parameters for new piles; and
- Piling equipment capable of working within the limited access available.

e Item 4 — New Block 15 Lift Pit
- Allowable bearing pressures for the foundation of the pit (high level foundations);
- Safe temporary batter slopes for the excavation;
- Angle of influence of the excavation and the risk of impact on the nearby existing
pile groups;
- The need for temporary bracing of existing piles; and
- Excavation support requirements.

1.3 Outline of Investigations

The field work for the investigations comprised the drilling of 10 bores, cone penetration testing at five
locations, concrete coring at a number of existing footing locations as well as shallow subsurface
investigation using hand tools at several locations. The results are presented in the report, together
with comments on geotechnical aspects of design and construction.

2. Previous Relevant Investigations

Douglas Partners Pty Ltd (DP) has provided progressive advice during the investigation process,
including a report on Item 3 titled “Report on Geotechnical Investigation, Stage 4 Redevelopment
IMMO2 Tenancy, Northcott Drive, Kotara”, Project 71995.07, dated 24 May 2016 (Ref 1).

Report on Geotechnical Investigation Westfield Kotara, Stage 4 Redevelopment 71995.07.R.002.Rev1.docx
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DP has also undertaken a number of previous investigations at the shopping centre site, both within
and outside of the proposed redevelopment area. These include the following:

e Subsurface investigation in the area of the proposed cinema complex, titled “Report on
Preliminary Geotechnical Assessment, Proposed Building Upgrade, Westfield Shopping Centre,
Northcott Drive, Kotara”, Project 71995, dated September 2010 (Ref 2). This investigation
included five CPT tests to the north of the current site. The CPTs were taken to depths ranging
from about 12 m to 16 m and encountered predominantly very stiff to hard clays’;

e a review of the existing foundations for a previous building upgrade to the north of the current
redevelopment area. The findings of this report were presented in a report titled “Report on
Geotechnical Assessment of Existing Foundations, Proposed Building Upgrade, Northcott Drive,
Kotara”, prepared for Westfield Ltd, Project 71995-2 dated December 2010 (Ref 3).

Relevant information from these previous investigations has been used during the preparation of this
report. Itis also discussed in Section 5.

3. Site Description

The Westfield shopping centre is located to the south-west of the intersection of Northcott Drive and
Park Avenue, Kotara. The site of Stage 4 Redevelopment investigation works is located mainly in the
south eastern part of the Westfield complex, immediately adjacent to Northcote Drive, as shown on the
attached Drawing 1.

The Stage 4 site (Items 1, 2 and 4) is bound by the existing multi-level Westfield development to the
north and west, Northcott Drive to the east and Cynthia Avenue to the south.

At the time of investigation the Stage 4 site comprised both covered and uncovered, ground level car
park, which was surfaced with asphalt. The surface sloped generally towards the middle of the site
from the east and west site boundaries at approximately 1° to 3°. Surrounding slopes are generally to
the north and west towards Park Avenue.

A brief site description of the area for each item of development is presented in Sections 3.1 to 3.4
below.

3.1 Item 1 - South-eastern retaining wall

The new retaining wall will be constructed in the south-eastern corner of the site, to the south of the
existing K-Mart tyre centre. This building will be demolished to allow development within this area.

An existing concrete block retaining wall is visible within this area and is about 2 m in height with a
further block wall of about 1.2 m in height located below and to the north (refer Figure 2).

Report on Geotechnical Investigation Westfield Kotara, Stage 4 Redevelopment 71995.07.R.002.Rev1.docx
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Figure 2: Looking towards south e

The area behind the retaining wall is generally covered with shrubs and several mature trees
(landscaped garden) as shown in Figure 3 below.

As part of the re-development, further excavation beyond the line of the existing retaining wall will be
required.

Figure 3: Area behind existing retaining wall

The area to the rear of the existing building is covered by a narrow garden with low shrubs and the
adjacent footpath.

Report on Geotechnical Investigation Westfield Kotara, Stage 4 Redevelopment 71995.07.R.002.Rev1.docx
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3.2 Item 2 — New piles under existing structure and areas of new development

At the time of investigation the “Red Zone” comprised an uncovered, ground level car park, which was
surfaced with asphalt (refer Figure 4). Site slopes generally fall to the west at approximately 1° to 3°.
Surrounding slopes are generally to the north and west towards Park Avenue.

Figure 4: Looking south-west from Bore 108 in “Red Zone”

The “Green Zone” comprises a covered car parking area. The area is characterised by traffic isles or
lanes around several strips of double car parking spaces. Concrete columns are present throughout
the area at regular spacing. The ground surface generally falls to the west at slopes of less than 5°.
The head height to the overlying first floor slab ranges from about 3.7 m to greater than 6 m (refer
Figure 5 and Figure 6).

Report on Geotechnical Investigation Westfield Kotara, Stage 4 Redevelopment 71995.07.R.002.Rev1.docx
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Figure 5: Looking south at test location 104

Figure 6: Looking west at test location 101

Numerous existing services, such as sewer, water and parking indicators hang from the overlying floor
slab.

Report on Geotechnical Investigation Westfield Kotara, Stage 4 Redevelopment 71995.07.R.002.Rev1.docx
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3.3 Item 3 — Proposed IMMO2 Tenancy Shear Walls and Hoist Base

The proposed shear walls will be located within the area currently being occupied by the David Jones
loading dock (refer Figure 7).

Figure 7: General area of David Jones loading dock (Drilling rig at Bore 302 location). New shear wall will
be located to the rear of the raised area

The new hoist will be located in an area currently being used as a cleaners store room (refer Figure 8).

~

Figure 8: General view of cleaners storeroom where new hoist will be located

Report on Geotechnical Investigation Westfield Kotara, Stage 4 Redevelopment 71995.07.R.002.Rev1.docx
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The head room within the area of proposed development is understood to vary from about 4 m to
5.2 m. A number of existing services (ducting, electrical and water) are located immediately below the
concrete floor slab of the overlying floor level (refer Figure 7).

3.4 Item 4 — New Block 15 Lift Pit

The new Block 15 lift pit will be located in the southern area of the shopping centre site (refer Figure
1). Itis within the undercover car parking area and positioned within a lay-by area off the main vehicle
accessway (refer Figure 9). The head room in this area is in the order of 3.5 m.

Figure 9: Looking south west towards bore location 201

3.5 Local Grid Co-Ordinates

A local grid co-ordinate system is present at the site and is shown on Drawing 7 in Appendix D. This
system is referred to in discussions regarding existing piles.

4. Regional Geology

The 1:250,000 Geological Series Sheet for Newcastle indicates that the Stage 4 Redevelopment part
of the Westfield site is located near to the border between Quaternary alluvium, typically comprising
gravel, sand, silt and clay (mapped as extending to the north and west of the site), and bedrock of the
Permian aged Lambton Subgroup of the Newcastle Coal Measures (mapped as extending to the south
and east of the site).

Report on Geotechnical Investigation Westfield Kotara, Stage 4 Redevelopment 71995.07.R.002.Rev1.docx
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Based on the maps presented on the Mine Subsidence Board website (www.minesub.nsw.gov.au),
the site lies near the boundary of the Newcastle Mine Subsidence District. Mine subsidence
assessment was beyond the scope of this report. Reference should be made to the NSW Mine
Subsidence Board regarding possible restrictions or conditions which may be imposed on the
proposed development.

5. Previous Investigation and Background Data
5.1 Existing Foundation System

Based on information provided by the client, it is understood that the existing structure in the “Green
Zone” is supported by either single piles or groups of two piles that are principally orientated in a north-
south direction.

The foundations for the subject portion of the existing carpark were installed by Frankipile Australia Pty
Ltd (Franki) during 1987. Construction records for the piles were obtained by DP from the archive
records of Franki in 2010. The records are in the form of “Daily Reports” and include installation
details for each individual pile. Based on these records it is apparent that the pile foundations were
constructed as enlarged-base Frankipiles. An enlarged-base Frankipile is a driven, cast-in-situ,
proprietary pile type.

A summary of the as-constructed details for a humber of piles in the vicinity of the test locations
undertaken during the present investigation is presented in Table C1, included within Appendix C.
The summary includes the “Driving Tube Depth”, which was taken to represent the length of pile from
the working surface down to the mid-point of the enlarged base of the pile, based on comparison of
the piling records and the pile load test reports. The enlarged base of the piles was assumed to be
spherical, as is normal practice for this pile type. Also shown in Table C1 are the shaft diameter and
method of construction (i.e. “hammered” or “wet”) and the (bulk) volume of concrete used to form the
enlarged base of each pile.

Hammered shaft construction refers to driving of successive charges of zero-slump concrete out of
driving tube to progressively form the pile shaft, resulting in a full-displacement shaft with very rough
sidewalls. The as-built shaft diameter is typically 50 — 150 mm greater than the driving tube diameter,
depending on the stiffness of the soil profile. Wet shaft construction refers to conventional concrete
placement methods involving pouring semi-fluid concrete from an agitator truck into the pile hole into
which the steel reinforcement has previously been installed. The as-built shaft diameter for “wet shaft”
construction is normally close to the tube diameter.

A review of the piling records indicated that the piles installed in the vicinity of the test locations are as
outlined in Table 1.

Report on Geotechnical Investigation Westfield Kotara, Stage 4 Redevelopment 71995.07.R.002.Rev1.docx
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Table 1: Summary of As-Built Pile Dimensions

Test Location LFeOvl:erll(%i(nn?) Shaft Type® Shaft [Ziri;neter(?’) Volu?naes(g )
CPT/Bore 101 11.5t0 12,5 Wet 0.5 0.56
CPT/Bore 102 6.5t07.5 Wet 04 04-05
CPT 103 9.5 Wet 0.5 0.7
CPT/Bore 104 6.5 Wet 0.41t00.5 0.4-05
CPT 105 6.5 Wet 0.4 0.4-05
Bore 106 61t06.5 Wet 0.5 0.28-0.6
Bore 107 11.5-125 Wet 0.5 0.5-0.6
Bore 108 9.5-10 Hammered Shaft 0.4 0.5-0.6

Notes to Table 1:

(1) Founding level taken as Driving Tube Depth from piling records, plus 0.5m, representing the radius of a theoretical
spherical enlarged-base Frankipile.

(2) Hammered shaft construction refers to driving of successive charges of zero-slump concrete out of driving tube to
progressively form the pile shaft, resulting in a full-displacement shaft with very rough sidewalls. Wet shaft construction
refers to conventional concrete placement methods involving pouring semi-fluid concrete from an agitator truck into the
pile hole into which the steel reinforcement has previously been installed.

(3) Shaft diameter for hammered shaft piles constructed with either a 400 mm or 500mm diameter driving tube.

5.2 Pile Load Tests

DP reviewed and analysed test reports (Ref 3) for three piles subjected to static (compression) load
testing during previous investigations at the site. The test piles were located to the north of the area of
proposed Stage 4 Redevelopment.

It was concluded that the columns supported by groups of Franki-type piles in the adjacent area of the
site should be capable of supporting a 35% load increase with additional settlements of typically less
than 5 mm.

It is noted, however, that the majority of the increased settlements, in the order of 10 — 15 mm, were
expected for the single piles, particularly if load increases of greater than 15% were required. Some
piles were found to be loaded close to their safe working limit.

It is further noted that some construction problems were identified within the area immediately to the
north of the “Green Zone”, with “back pressures” being noted in the piling records. If there are any
piles for which construction problems were encountered within the “Green Zone”, higher settlements
could occur.

Further, more detailed analysis would be necessary to assess the feasibility of the existing piles taking
additional load, including integrity testing of a number of the existing piles, in critical locations.

71995.07.R.002.Rev1.docx
July 2016
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0. Field Work Methods

The field work for the current geotechnical investigation was undertaken during the period extending
from 18 April 2016 to 12 May 2016. The test locations were set out by a geotechnical engineer from
DP in consultation with the client. The engineer also logged the subsurface conditions encountered
and collected samples for identification and laboratory testing purposes.

The field work included a number of investigation techniques, as follows
e  Test Bores (truck mounted and track mounted drill rigs);

e Cone Penetration Testing (CPT);

e Hand Auger Test Bores;

e Hand excavated test pits;

e Coring through the existing concrete slab and footings;

e Dynamic penetrometer testing; and

e Inspection of development areas by a senior geotechnical engineer.

The locations of all tests are shown on the drawings in Appendix D. Sections through selected bores
are also provided in Appendix D to assist with interpretation of the results of the investigation. The
drawings are summarised below:

e Drawing 1 Test Location Plan (overall) — (Items 1, 2 and 4);
e Drawing 2 Test Location Plan (Item 1);

e Drawing 3 Test Location Plan (Item 3);

e Drawing 4 Section XX’ (Item 1);

e Drawing 5 Section AA’ (Item 2);

e Drawing 6 Section BB’ (Item 2);

e Drawing 7 Local Grid Co-ordinate System.
The location of each bore was positioned by measurement from existing site features.

At the completion of drilling all bores were backfilled with cuttings and finished at the surface with cold-
mix asphalt.

A summary of the field investigations is shown in Table 2.

Report on Geotechnical Investigation Westfield Kotara, Stage 4 Redevelopment 71995.07.R.002.Rev1.docx
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Table 2: Summary of Field Investigations

o Investigation Depth
Imll_isct;?iitrl]on Development Area Investigation Method (m)
CPT Bore Pit
101 CPT and Bore 14.42 20.56 -
102 CPT and Bore 17.70 24.10 -
103 Item 2 — Green Zone CPT 2.62 - -
104 CPT and Bore 10.26 16.71 -
105 CPT 16.18 - -
106 Bore - 18.00 -
107 Item 2 — Red Zone Bore - 17.8 -
108 Bore - 17.59 -
201 Item 4 — Block 15 Lift Pit Bore - 7.95 -
301 Bore - 8.5 -
302 Bore - 9.45 -
603 Item 3 — IMMO2 Tenancy Bore (hand auger) - 1.7 -
604 Bore (hand auger) - 0.6 -
605 Bore (hand auger) - 15 -
401 Bore - 3.6 -
402/1 Pit - - 0.57
402/2 Pit - - 0.8
402/3 Item 1 — SE Retaining pit ] ] 04
Wall
403 Bore - 1.2 -
404 Bore (hand auger) - 1.2 -
405 Bore (hand auger) - 13 -

Notes to Table 2:
Investigation locations are shown on Drawings 1 to 3

These field activities for the present investigation are discussed in more detail below.

Item 1 — South-eastern retaining wall

The field work in this area included the following:
e  Drilling of four bores (Bores 401, 403 to 405); and
e Excavation of three test pits (402/1 to 402/3) to depths ranging from 0.4 m to 0.8 m.

Report on Geotechnical Investigation Westfield Kotara, Stage 4 Redevelopment 71995.07.R.002.Rev1.docx
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Bore 401 was drilled using a 4WD mounted drill rig and was taken to 3.6 m depth. NMLC coring of the
bedrock was undertaken. Photos of the recovered core are attached on Plate 6 in Appendix B.

All remaining bores were drilled using a hand auger and were supplemented with dynamic cone
penetration (DCP) testing. The DCPs were taken to depths ranging from 1.5 m to 2.7 m.

Pits 402/1 to 402/3 were excavated using hand tools and exposed bedrock to the rear of the lower
retaining wall. The exposed conditions were logged by a geotechnical engineer. Photos of the test pits
are attached on Plates 7 and 8 in Appendix B.

Item 2 — New Piles Under Existing Structure and Areas of New Development

The field work in this area included the following:
e  Five cone penetration tests (CPT) (designated CPTs 101 to 105); and
e Six test bores (designed Bores 101, 102, 104 and 106 to 108).

The CPTs were conducted using a portable purpose built CPT rig. A 35 mm diameter instrumented
cone and friction sleeve assembly was hydraulically thrust into the soil at a rate of 2 cm / sec using the
overlying floor slab for resistance (refer Figure 10).

Figure 10: Typical set up of portable CPT equipment

Cone tip resistance and sleeve friction were recorded by a computer data acquisition system for
subsequent plotting and analysis (refer Figure 11). The remnant CPT holes were dipped to measure
the depth to water or hole collapse.
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Figure 11: Capture of CPT investigation data

CPTs 101, 102, 104 and 105 were taken to refusal depths ranging from 10.26 m to 17.73 m. Refusal
occurred owing to high cone resistance, most likely refusal on weathered bedrock or very dense
gravel.

CPT 103 refused at 2.62 m owing to refusal on a buried object and unacceptable inclination of the
CPT string.

Bores were drilled at CPT locations 101, 102 and 104 within the “Green Zone” and Bores 106 to 108,
located within the “Red Zone”. The bores were drilled to depths ranging from 16.71 m to 24.1 using
either a small 4WD mounted drilling rig (“Green Zone”) or truck mounted drilling rig (“Red Zone”) [refer
Figure 12].
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A .
Figure 12: Truck mounted drilling

!

rig at Bore 107

Standard penetration tests (SPTs) were performed at regular depth intervals in the soils. NMLC coring
of the bedrock was undertaken at all test bore locations. Photos of the recovered core are attached on
Plates 1 to 4 in Appendix B.

Item 3 — Proposed IMMO2 Tenancy Shear Walls and Hoist Base
Two bores (Bores 301 and 302) were drilled to depths of 8.5 m and 9.45 m respectively. The bores

were drilled using either a 4WD mounted drilling rig (refer Figure 13) or a buggy mounted low head
height investigation rig.

a3
n of Bore 302

Figure 13: View of locatio
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Standard penetration tests (SPTs) were performed at selected depths and locations. NMLC coring of
the bedrock was undertaken in both of the bores. Photos of the recovered core are attached on
Plate 5 in Appendix B.

These bores were located at the nearest accessible locations to the proposed new shear walls.

Item 3 - Coring through Floor Slab

Coring through the floor slab was undertaken at three accessible locations adjacent to existing
columns to determine the depth to the top of existing footings (refer Drawing 3 in Appendix D). Two
additional locations were investigated using a combination of concrete sawing and coring to assess
the presence and depth of a reported concrete footing associated with a previous retaining wall. The
investigation locations are shown on Drawing 3 and summarised below:

e Core 601 Column EE/34-35;
e Core 602 Column EE/31-33;
e Core/Saw 603 Grid CC-DD/29;
e Core 604 Grid CC-DD/30-31;
e Core 605 Column EE/35.

The coring was undertaken using a 100 mm diameter diatube and taken to the underside of the floor
slab (refer Figures 14 to 16). Penetrometer testing and hand auger boreholes were then undertaken
to refusal in an attempt to establish the depth to the top of existing footings under the columns (Cores
601 and 602) and the underside of the footings (Cores 603 to 605). Photos of the recovered concrete
core in Bores 603 and 604 are provided in Plate 9, Appendix B.

Shallow hand auger bores were undertaken at Cores 601 to 604, with the subsurface conditions at
these locations logged as Bores 601 to 604. These bores were taken to depths ranging from 0.34 m
to 1.7 m.

\ &

Figure Location of Core 601 (Darrell Léa Storeroom). Note column I-E‘E/34-35 in top right hand corner
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o
e

Figure 16: Location of Core 604

ltem 4 — New Block 15 Lift Pit

A single bore (Bore 201) was drilled to a depth of 7.95 m using a buggy mounted low head height
investigation rig fitted with solid flight augers (refer Figure 17).
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Figure 17: Location of Bore 201

SPTs were performed at regular depth intervals and was supplemented by DCP testing from 0.45 m to
2.25 m depth.

The location of Bore 201 is shown on Drawing 1, Appendix D.

7. Field Work Results

The subsurface conditions encountered in the bores are presented in detail in the borehole logs, CPT
logs and test pit logs in Appendix B. These should be read in conjunction with the accompanying
notes in Appendix A which explain the descriptive terms and classification methods used in the logs.
Photos of the recovered core are provided on Plates 1 to 9 in Appendix B.

The site stratigraphy can be divided into the following units, as summarised in Table 3 below.

Report on Geotechnical Investigation Westfield Kotara, Stage 4 Redevelopment 71995.07.R.002.Rev1.docx
Northcott Drive, Kotara July 2016



m Douglas Partners

Geotechnics | Environment | Groundwater

Page 20 of 38

Table 3: Summary of Site Stratigraphy for Items 2 to 4

Geotechnical Unit

Stratum

Description

Filling - Pavement

1A . Asphalt over sandy gravel (roadbase) or concrete.
materials
1B Filling Generally comprising sandy clay with some gravel.
. Encountered for item 1 only, generally comprising
1C Filling . .
silty sand with some gravel/ gravel
. Encountered for item 1 only, generally comprising
1D Filling . .
silty clay/ sandy clay / clay with some gravel
2A Silty Clay / Sandy Clay Firm to stiff.
Silty Clay / Sandy Clay /
2B Gravelly Clay / Clay / Stiff to hard / Medium Dense to Dense
Clayey Sand
Unit 3.1 — Class V Siltstone— ranging from
extremely low to very low strength;
Unit 3.2 - Class IV Sandstone / Conglomerate,
typically low strength with extremely low
strength bands;
3 Bedrock Unit 3.3 - Class Ill/IV Sandstone /[

Conglomerate, typically medium strength but
included bands ranging from extremely low to
high strength;

Unit 3.4 — Class IV/V Siltstone / Sandstone /
Conglomerate, typically extremely low to low
strength.

Table 4, below, provides a summary of the subsurface conditions encountered in the CPTs, pits and

bores.
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Depth to Base of Each Unit (m)
Test unit 1 - Filling . Unit 2B . Unit 3.2 Unit 3.3 unit 3.4 oepth of
Location Uni i - i _Unit2A Silty / Sandy / unit 3.1 Sandstone / Sandstone / sandstone / nvestgation
nit 1A Unit 1B Unit 1C Unit 1D Silty / Sandy Clay y y Siltstone Conglomerate / (m)
Gravelly Clay Conglomerate Conglomerate Siltstone
Item 2 — New piles under existing structure and areas of new development
101 - - - - 2.94 14.42 - >20.59 20.56
102 - - - - - 17.70 - - >24.10 24.10
103 2.62@ - - - - - - - - - -
104 - - - - 2.83 10.26 - - - >16.71 16.71
105 - - - - 5.11 16.18 15.27 - 15.65 >16.71 16.18
106 0.2 0.6 - - - 8.0® - - - >18.0 18.0
107 1.2 - - - 6.5 11.0 - 11.36 12.35 16.5 17.80
108 0.8 2.8 - - - 12.15 - - 13.05 >17.59 17.59
1® 0.7 1.3 - - 2.2 13.0 13.5 15.3 18.4 >20.44 20.44
2® 0.6 1.2 - - 4.0 14.5 14.7 16.2 19.9 >21.55 21.55
Item 4 — New Block 15 Lift Pit
201 1.6 - - - 3.3 7.95 - - - - 7.95
Item 3 — Proposed IMMO2 Tenancy Shear Walls and Hoist Bas
301 0.25¢ - - - - 4.1 7.45 8.5 - - 8.5
302 0.2© - - - - 5.2 7.95 9.45 - - 9.45
603 0.56© - - - - 1.7 - - - - 1.7
604 0.45 - - - - 0.6 - - - - 0.6
605 0.63¢ - - - >1.5
Item 1 — South-eastern retaining wall
401 0.35 - - - - - - - 2.46 1.45 3.6
402/1 - - 0.2 - - - - - >0.57 - 0.57
402/2 - - 0.8 - - - - - - - 0.8
402/3 - - 0.2 - - - - - >0.4 0.4
403 - - 0.4 1.2 - - - - - - 1.2
404 - - 0.6 1.2 - - - - - - 1.2
405 - - >1.3 - - - - - - - 2.70

Notes to Table 4:

(@) No asphalt over fill at test location 103.

(b) Data from previous investigation Douglas Partners report (Ref 1)

(c) Concrete was encountered over the filling

(d) Core loss from 4.32 m to 8 m interpreted to be extremely low strength conglomerate with significant clay and should be treated as clay

(e) Medium strength from 16.5 m depth
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Drawing 4 is included in Appendix D and shows a section through the bores and pits in the location of
the proposed south-eastern retaining wall. Similarly, Drawings 5 and 6 show a section through the
test locations in the “Green and Red Zones”.

Table 5, below, provides a summary of the conditions encountered in the concrete coring and sawing
undertaken for Item 3 (see also Drawing 3 in Appendix B).

Table 5: Summary of Concrete Cores

Investigation Thickness of Profile Below Floor | Depth to Top of | Depth to Base of
Location Floor Slab (m) Slab Footing (m) Footing (m)
601 0.15 Silty sandy clay 0.3 ND
602 0.19 Sand filling 0.39 ND
603 0.11 Footing at base of slab 0.11 0.56
604 0.11 Footing at base of slab 0.11 0.50
605 0.63 Sandy Clay NE NE

Notes to Table 5:
ND — Not determined
NE — Not encountered

Groundwater Observations
Free groundwater was observed at depths ranging 2.3 m to 7.0 m across the site. Reference should
be made to specific logs. It should be noted that groundwater levels are affected by factors such as

climatic conditions and soil permeability and will therefore vary with time.

Photographs of the rock core together with the concrete cores are presented in Appendix B.

8. Proposed Development
The details of the proposed development are discussed in Section 1. Information on design loads has

been provided by the structural engineers for the project, MPN Group Pty Ltd, for Items 2 and 3 as
follows:

Item 2 — New piles under existing structure and areas of new development

No design loads have been provided at this stage, although it is understood that pile capacities in the
order of 1000 kN are anticipated.
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Item 3 — Proposed IMMO2 Tenancy Shear Walls and Hoist Base

The proposed development includes the construction of two new shear walls, which will be supported
on piles. Two pile types (P1 and P2) have been nominated by the structural engineer which will be
subject to the following loadings as outlined in Table 6 below.

Table 6: Design Loads for Item 3

Pile Ultimate Load (kN) Serviceability Load (kN) Earthquake Load (kN)
) ) 1360 (compressive)
P1 1540 (compressive) 1235 (compressive) )
1000 (tensile)
P2 390 (compressive) 300 (compressive) 133 (tensile)

Lateral loads on the P1 pile type under ultimate vertical loading and earthquake loading cases are
285 kN and 625 kN respectively.

9. Comments
9.1 Excavation

It is understood that excavation into the existing slope may be required for Item 1 in order to construct
the new retaining wall in the south-eastern corner of the site. The excavation would be taken to a
similar level to the existing car park downslope and adjacent to the existing wall. Similarly, excavation
of up to 1 m may be required for the lowering of the floor slab associated with the new hoist for Iltem 3
(IMMO02 Tenancy).

Based on the results of the bores undertaken during the present investigation, subsurface conditions
in these areas are anticipated to include the following:

Item 1 — South-Eastern Retaining Wall

Topsoil and sandy gravel filling is anticipated within the existing garden areas to depths ranging from
0.2 m to 1.3 m depth and is anticipated to be generally underlain by conglomerate bedrock, as
exposed in Pits 402/1 to 402/3 and Bore 401. While the recovered core in Bore 401 was initially very
low strength, it is noted that an approximately 1 m thick layer of medium strength sandstone was
encountered from 1.45 m depth. Similarly, low strength conglomerate bedrock was exposed within
Pits 402/1 to 402/3. Drawing 4, in Appendix D, shows a section through the area of investigation and
shows that the inferred rock level increases to the east at about 30° above the horizontal. It appears
that this area of the site has been formed by excavation into the bedrock during initial development.
Excavation for the proposed retaining wall is likely to encounter the conglomerate and sandstone
bedrock.

Item 3 — Proposed IMMO2 Tenancy Shear Walls and Hoist Base

Excavation for the new hoist associated with the IMMO2 tenancy is likely to encountered some gravelly
filing underlain by stiff or stronger clay soils. Based on the concrete coring undertaken in this area,
concrete footings associated with a former retaining wall (Cores 603 and 604) and supporting existing
columns (Cores 601 and 602) may be intersected.
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The majority of the filling and clays, together with the extremely low to very low strength rock, are
expected to be readily excavated using conventional equipment such as hydraulic excavators with
light ripping to aid pick-up although with a lower rate of production in the stronger materials at depth.

Excavation of the medium strength bedrock, as encountered/exposed within the south-eastern
retaining wall area, is expected to require medium to heavy earthmoving equipment, particularly for
detailed excavation and trimming.

9.2 Excavation Batters

The suitability of excavation batters without positive support will be dependent upon the proposed
position of the toe of the batter in relation to the boundary. Ongoing inspection of the excavation face
during construction will be necessary to assess the continuity and degree of fracturing of the bedrock,
although the batter slopes outlined in Table 7 below are suggested for preliminary design purposes.

Table 7: Suggested Preliminary Safe Batter Slopes

Material Safe Batter Slope (H:V)
Short Term Long Term
(temporary)
Filling and clay 151 2:1
Extremely low and very low strength rock 0.75:1 11
Low strength or stronger rock 0.25:1* 0.5:1*

Notes to Table 7:
* - subject to further investigation and detailed inspection by an engineering geologist during construction / excavation

Previous experience with the rocks of the Newcastle Coal Measures suggests that the discontinuities
are generally strata bound (i.e. not vertically continuous). However, adoption of the batter slopes for
strength low or stronger rock shown in Table 7 must be accompanied by geological inspection to
assess any adverse jointing which could give rise to localised instability such as block fallout or wedge
failure. The support of these locally unstable blocks and wedges, or extremely low and very low
strength bands, can then be provided by in-situ stabilisation techniques utilising dowelled mesh, rock
bolts and sprayed concrete.

If excavation faces are protected from weathering by overhead construction and sprayed concrete
facing, the short term temporary safe batter slopes shown in Table 7 may be incorporated into the
permanent excavation construction, as long as unstable blocks are pinned or anchored to the slope
and provision for drainage is made.
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9.3 Excavation Support

Where support is to be provided to adjoining structures, services or existing retaining walls, which may
be the case along the south-eastern boundary of the site (Item 1) and also within the area of the
IMMO2 Tenancy (Item 3), the use of retaining systems is suggested to increase the stability of the
upper soil and weathered rock profile at these locations during construction.

It is suggested that design of retaining structures be based on an average bulk unit weight for the
retained material of 22 kN/m®. Cantilevered support should be designed on a triangular earth pressure
distribution and anchored or propped support should be designed on a trapezoidal earth pressure
distribution (increasing linearly from zero pressure to full pressure over the upper 0.25H, then
decreasing linearly to zero pressure over the lowest 0.25H — where H is the retained height in metres).
The earth pressure coefficients to be adopted for design will be dependent upon the nature and
strength of the retained materials, as shown in Table 8 below.

Table 8: Preliminary Active Earth Pressure Coefficients for Retaining Wall Design

Retained Material Long Term Earth Pressure Coefficient
Filling and clays 0.35
Extremely low and very low strength sandstone 0.25
Low and medium strength sandstone 0.1*

Note to Table 8:
* - subject to further investigation

Additional pressures should be allowed for where surcharging of the wall system results from the
proximity of the proposed structure itself near changes in excavation level, to reduce the risk of
damage occurring to these structures.

To increase the wall stiffness and thereby reduce lateral (inward) wall deflection, the active earth
pressure coefficients shown in Table 8 should be increased by 50% to represent the “at rest”
condition. Further, allowance should be made in the wall design for estimated footing loads.

The parameters given above are based on the provision of full drainage behind the retaining walls.

The calculation of the ultimate lateral capacity of piles embedded below the bulk excavation should be
based on ultimate lateral resistance pressures given in Table 9 below. Design should incorporate an
appropriate factor of safety, and the capacity developed within the first or upper 0.5 m below bulk

excavation level should be disregarded in the calculation of lateral capacity.

Table 9: Ultimate Lateral Resistance Pressure for Retaining Wall Design

Material Ultimate Lateral Resistance (kPa)
Extremely low strength sandstone 600
Low strength sandstone 2500
Medium strength sandstone 4500
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9.4 Excavation Vibration

It would be prudent to allow for dilapidation surveys to be carried out on any nearby buildings and
existing services to document their condition prior to the commencement of all work in order to
respond to any spurious claims for damage arising from construction activities.

It is expected that the very low strength rock encountered in the bores should break readily along
natural partings such as clay filled joints and bedding planes observed at 0.05 m — 0.30 m spacings.
However, the presence of medium strength bedrock may require the use of heavy equipment, rock
breaking tools and pneumatic equipment which has the potential to affect structures and services
adjoining the proposed excavation.

As a guide, the damage threshold due to vibration is dependent on the quality of the building
foundations and construction of the building as well as the wavelength of the vibration and the source
distance. The longer the wavelength, the more likely a building is to resonate and suffer damage. For
construction equipment (generally in the high frequency or short wavelength range), the damage
threshold is 40 mm/sec to 50 mm/sec for buildings founded on rock. Most vibration codes set safe
limits for building vibrations at lower levels.

The Standards Australia explosives code recommends the maximum peak particle velocities for
various structures subjected to blasting vibration (generally a low frequency vibration) as set out in
Table 10 below.

Table 10: Recommended Maximum Peak Particle Velocity (from AS 2187.2 — 1993)

Type of Building or Structure Peak Particle Velocity (vp)
(mm/sec)
Houses and low-rise residential buildings: commercial
- . 10
buildings not included below
Commercial and industrial buildings or structures of o5

reinforced concrete or steel construction

Notes to Table 10:

1. In a specific instance, where substantiated by careful investigation, a value of peak particle velocity other than that
recommended in the Table 10 may be used.

2. The peak particle velocities in the Table 10 have been selected taking into consideration both human discomfort and
structural integrity together with the effect on sensitive equipment located within buildings.

It should be noted that humans are very sensitive to vibration and consequently may be disturbed by
vibration levels which are considered relatively insignificant for buildings. It may therefore be
beneficial to carry out vibration monitoring to confirm vibration levels during site works.
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9.5 Footing Options

Given the conditions encountered at the site and the anticipated working loads, it is suggested that the
new structural loads are carried by piled foundations. In the area of Item 2, the existing structure is
understood to be supported by enlarged base bottom driven piles (Franki piles) founded at depths
ranging from 6 m to 12 m below existing ground surface levels. The new loads in this area are likely to
be carried by groups of piles either founded within the bedrock where access for suitable equipment is
available, or within the clays soils in area of limited access, such as the “Green Zone”.

9.6 Piling Equipment

It is recommended that a detailed survey of the area of development along with access and egress
pathways is undertaken and provided to prospective piling contractors so that appropriate equipment
is chosen for the project.

Based on preliminary measurements undertaken by DP during the investigation, access restrictions
are present for Items 2, 3 and 4, with head room measured in these areas as follows:

Item 2 — New piles Under Existing Structure and Areas of New Development

Head room in the “Green Zone” was measured by DP to range from about 3.5 m to greater than 6 m,
but varies considerably throughout the site. An uneven surface to the underside of the first floor slab
together with numerous hanging services results in a highly variable free head space for drilling
equipment.  Similarly, the presence of columns at regular spacing can present difficulties for
manoeuvring piling equipment around in this area.

Item 3 — Proposed IMMO2 Tenancy Shear Walls and Hoist Base

Since completion of field work the location of the shear walls has been altered and hence the specific
head height within the footprint has not been determined. However, based on the measurements
undertaken within the area of investigation, the available head room is likely to range from 3.5 m to
5m.

Item 4 — Block 15 Lift Well
Head room in this area was measured to range from about 3.5 mto 5 m.

DP has undertaken preliminary consultation with piling contractors in relation to capabilities of rigs to
work within the limited access available at this site. Several companies have equipment which can
work within limited access as follows:

e Mait Baby Drill (MGI Piling), reported to be able to work in 3.75 m height for a maximum
penetration of 12 m;

e Limited access piling rig (Wagstaff), reported to be able to work in 5 m height for a maximum
penetration of about 14 m.
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9.7 Piles
9.7.1 Geotechnical Strength Reduction Factor

In the current Piling Code (Ref 4), the design geotechnical strength of a pile (Rqg) is the ultimate
geotechnical strength (Rq..g) multiplied by the geotechnical strength reduction factor (¢4), such that:

. Rd,g = ¢g . Rd,ug
The calculated value Ry 4 must equal or exceed the structural design action effect Eg.

Selection of the geotechnical strength reduction factor (¢,) is based on a series of individual risk
ratings (IRR) which are weighted and lead to an average risk rating (ARR). The individual risk ratings
and final value of ¢4 depend on the following factors:

e Site: the type, quantity and quality of testing;
e Design: design methods and parameter selection;
e Installation: construction control and monitoring;

e Pile testing regime; testing benefit factor based on percentage of piles tested and the type of
testing; and

¢ Redundancy: whether other piles can take up load if a given pile settles or fails.

Using the methodology outlined in the piling code and the supplementary site data retrieved during the
present investigation, average risk ratings have been assessed for future foundations. It is noted that
the confidence in the geological conditions is somewhat dependent on the design foundation strata.
For instance, the results of the CPTs indicate the presence of very stiff to hard clays throughout the
site. The depth to, and quality of bedrock, however, is highly variable across the site. Hence, differing
geotechnical strength reduction factors would apply for foundations designed to found within the very
stiff to hard clay as opposed to the underlying bedrock. An increase in the geotechnical strength
reduction factor from the basic geotechnical strength reduction factor has been applied for the pile
founded in clay owing to the pile load testing undertaken previously at the site.

The recommended geotechnical strength reduction factors (¢g4) for the two foundation scenarios are as
follows in Table 11.

Table 11: Recommended Geotechnical Strength Reduction Factor

Foundation Strata Geotechnical Strength Reduction Factor (¢g)
Low Redundancy in High Redundancy in
design of piles design of piles
Piles in very stiff to hard clay 0.62 0.67
Piles founded in underlying bedrock 0.55 0.60
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These strength reduction factors are based on inspections to be completed by a qualified geotechnical
engineer during piling operations, and on dynamic or static load testing in accordance with the
requirements of AS2159 (Ref 4) during piling operations. It is however pointed out that the final ¢4 will
depend on the piling contractor chosen and the experience of the pile designers. The strength
reduction factors should be checked when this information is available. Piles should be installed by
experienced operators, using suitably sized piling rigs, monitoring equipment and supervision.

9.7.2 Pile Design Parameters
Item 2 — New Piles Under Existing Structure and Areas of New Development

Green Zone

The head room in the “Green Zone” appears to vary from about 3.5 m to over 6 m, with access
restrictions of about 2.2 m at the entrances. As discussed in Section 9.6, small piling rigs are likely to
be required in this area which have a limited depth reach.

Based on the results of the CPT data, an in-house pile analysis programme, “ConePile” has been
used to estimate pile capacities for continuous flight auger piles (CFA). The analysis is based on the
assumption that all piles will be located at least 2.5 centres from each other and from any existing
piles, to avoid group effects. If more closely spaced piles are required, consideration should be given
to such group effects.

The estimated ultimate geotechnical strength (Rq,g) and design geotechnical strength (Rqg) for a
range of pile diameters and depths at each CPT location are presented in Table 12 below. Pile
Capacity Estimate Charts are also provided in Appendix C.
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Table 12: Estimated Pile Capacities for CFA Piles supported in the soil profile

CPT Depth to Toe Pile Estimated Compressive Capacity
of Pile Diameter (kN)
(mBGL) (m)
Ultimate Design Serviceability
Geotechnical Geotechnical Geotechnical
Strength (Rq,ug) Strength (Rqg) Strength
101 11 0.75 1200 750 Not calculated
0.9 1550 1000 1400
1.05 2050 1300 1800
102 14 0.75 1330 830 Not calculated
0.9 1700 1050 1500
1.05 2100 1300 1900
104 9 0.75 1200 700 Not calculated
0.9 1350 850 1200
1.05 1750 1100 1600
105 14 0.75 1750 1090 Not calculated
0.9 2100 1300 1800
1.05 2500 1550 2100

Notes to Table 12:
mBGL — metres below ground level

For calculation of serviceability geotechnical strength, an elastic axisymmetric Plaxis analysis was
undertaken using the parameters estimated from the CPT and the assumption of 32MPa concrete.
The serviceability strengths are based on limiting pile deflections to about 2% of the pile diameter. Itis
recommended that predicted deflection under load is checked by settlement analyses and compared
to serviceability deflection limits. The serviceability geotechnical strength for the 750 mm diameter
piles have not been calculated but are anticipated to be at least 120% of the design geotechnical
strength.

It is noted that bedrock was encountered in Bores 101 and 104 at depths of 14.1 m and 11.05 m
respectively. Depending on the capabilities of the piling equipment used, the construction of piles
founded within the bedrock may be possible in these areas. The design of such end bearing piles in
rock should be undertaken using the parameters presented in Table 15.

It is noted, however, that in the event that piles are to be designed for end-bearing in rock, the
presence of rock at each pile location should be confirmed via additional investigation.

Piles should be installed by experienced operators, using suitably sized piling rigs, monitoring
equipment and supervision.
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It is noted that the existing structure is supported on Franki piles. Review of the piling records during
installation of these piles is discussed in Section 5. The depth of installed piles in the vicinity of the
current investigation locations were compared with the conditions inferred in the CPTs in Table 13
below.

Table 13: Inferred Conditions at Existing Pile Toe Levels

CPT Reported Depth to Toe Conditions Inferred/Encountered at Pile Toe Level
of Existing Pile (mBGL)
101 11.5-125 Very stiff to hard CLAY
102 6.5 Very stiff SILTY CLAY with some medium dense sand layers
104 6.5 Very stiff to hard SILTY CLAY
105 6.5 Very stiff to hard SILTY CLAY
106 6.0-6.5 Very stiff to hard SILTY CLAY
107 11.5-125 Extremely low strength CONGLOMERATE
108 9.5-10.0 Very stiff GRAVELLY CLAY

The estimated ultimate geotechnical strength (Rd,ug) and design geotechnical strength (Rd.g) for a
0.5 m diameter Franki Pile with enlarged base diameters calculated from the reported base volumes in
the Franki-pile drilling records (summarised in Table C1 of Appendix C) and the reported pile toe depth
outlined in Table 13 above at each CPT location is presented in Table 14 below.

Table 14: Estimated Pile Capacities for Frankipiles supported in the soil profile

Depth to Toe Pile Enlarged Estimated Compressive Design
CPT of Pile Diameter” Bulb Geotechnical Strength (Rqg)
(mBGL) (m) Diameter (m) (kN)
101 11 0.5 1.0 1200 — 1600
102 6.5 0.5 0.96 1000 — 1300
104 6.5 0.5 0.96 1500 — 1900
105 6.5 0.5 0.96 900 — 1000

Notes to Table 14:
mBGL — metres below ground level
(1) - Shaft diameter taken as tube diameter owing to wet construction
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Red Zone

The structural loads within the “Red Zone” could be supported on cased bored piles formed under a
bentonite slurry, or continuous flight auger (CFA) piles, with the piles founded in bedrock. The design
of the piles should be based on the parameters presented in Table 15 below.

Table 15: Pile Design Parameters in Rock

Ultimate Strength (Rg,ug)* Serviceability/Max Elastic
. . Design _ Allowable Modulus
Unit Description ) _ Design Shaft End - Bearing (E 1)
End - Bearing Adhesi kP
(kPa) esion (kPa) (kPa) (MPa)
3.1 Siltstone 2000 50 700 50
3.2 Sandstone 4000 250 1500 100
33 | Conglomerate 8000 700 2500 350
/ Sandstone
34 | Sandstone/ 2500 100 1000 75
Siltstone

Notes to Table 15:

Ultimate Values occur at large settlements (> 5% of minimum footing diameter).

Shaft adhesion values based on a shaft roughness of R2 or better.

Serviceability / Max Allowable end bearing to cause settlement of < 1% of minimum footing dimension or pile diameter.

AS 2159 — 2009 requires that the contribution of the shaft from finished surface to 1.5 times pile diameter or 1 m (whichever is
greater) shall be ignored.

For piles in tension, the shaft adhesion parameters should be reduced to 75% of the values in Table
15.

For vertical loading, it is suggested that piles should be spaced at 2.5 pile diameters or greater such
that the overall capacity of the pile group can be equivalent to the sum of the individual piles (i.e. group
efficiency factor of unity).

It should be noted that the parameters given in Table 15 are for clean rock sockets (with an R2
roughness rating) and bases. Specific cleaning buckets and grooving tools should be used in pile
construction, together with suitable inspection or verification methods.

Item 3 — Proposed IMMO2 Tenancy Shear Walls and Hoist Base

For vertical loading, it is suggested that piles should be spaced at 2.5 pile diameters or greater such
that the overall capacity of the pile group can be equivalent to the sum of the individual piles (i.e. group
efficiency factor of unity). It is understood, however, that a pile spacing of 2 pile diameters may apply
for the proposed pile arrangement. With this spacing it is recommended that the capacity of each pile
in the group is reduced to 75% of the design geotechnical strength of the pile.

For calculation of serviceability geotechnical strength, the capacity can be calculated using the
serviceability end bearing values and ultimate shaft adhesion values within the rock units. In the
serviceability case, these values do not need to be factored. It is recommended that deflection under
load is checked and compared to serviceability deflection limits.
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Table 16, below presents that estimated pile capacities for a 750mm diameter bored pile, founded at
12 m depth within low strength bedrock. It is noted that this is based on the presence of low strength
bedrock at depths greater than the depth of drilling during the present investigation. There is a risk that
higher strength bedrock, which may restrict piling equipment penetration may be present below the
investigation depths.

Table 16: Estimated Pile Capacities for 0.75 m diameter pile founded in low strength rock
(using g = ¢4 = 0.55)

Design Geotechnical Strength (Rqyg)*
Pile Depth to . i
Diameter |  Toe of Design Design Serviceability
(m) pile(m) | Geotechnical Strength | Geotechnical Strength |~ Strength (kN)
(Compressive) (kN) (Uplift) (kKN)
0.75 12 2460 1190 3680

It is noted that these capacities are based on embedment of the pile within low strength or stronger
bedrock. It is important that the presence of such foundation conditions is confirmed at each pile
location. This will require inspection of all pile excavations by a geotechnical engineer together with
additional drilling investigation in the exact locations of the piles once access is made available.

It is understood that a maximum horizontal load of 240 kN will be applied to the head of the piles,
based on the short term earthquake loading. A laterally loaded piling program, “Pygmy” was used to
analyse a 0.75 m diameter pile founded at 12 m depth in low strength bedrock. Based on the analysis
the estimated deflection at the head of the pile for a free head condition was in the order of 9 mm
under the design ultimate lateral loading (corresponding with ultimate vertical loading case) and
22 mm under the design ultimate earthquake loading case. Depending on the fixity of the head, a
lower displacement may be applicable. Graphical results of deflection, rotation, shear force and
bending moment along the pile are attached in Plates C1, C2, C3 and C4 in Appendix C.

9.7.3 Pile Testing and Geotechnical Inspections

Section 8 of AS2159 — 2009 (Ref 4) outlines the pile load testing requirements. Clause 8.2.4 of
AS2159 states that where the basic geotechnical strength reduction factor is greater than 0.4 m,
testing shall be performed to verify the integrity of pile shafts. Assessment of pile shaft integrity may
be by high-strain dynamic pile testing or other methods of integrity testing. Seismic integrity testing
may be suitable in this instance. Itis recommended that a percentage of piles are tested as outlined in
AS2159 (Ref 4).

It is also recommended that comprehensive inspections and monitoring be undertaken during the
installation of piles, including but not necessarily limited to geotechnical inspection during installation
to record the depth of pile, the conditions encountered at the toe of the pile and review of any pile
installation data acquired during drilling.
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9.8 Lift Well
9.8.1 Excavation and Support

It is understood that excavation to the base of the proposed lift well will be approximately 1.6 m below
existing surface levels.

Based on the conditions encountered in Bore 201, excavation conditions are likely to include
predominantly sandy gravel or clayey sandy gravel to about 1.6 m depth underlain by sandy clay.
These materials should be readily removed by conventional earthmoving equipment assuming
groundwater inflows are satisfactorily controlled and adequate lateral support is provided. In this
regard, some moisture was encountered at the base of the filling during drilling. It is noted, however,
that free groundwater was measured at 4 m depth at the completion of the drilling and hence the
moisture encountered at the base of the filling may be as a result of seepage accumulating above the
less permeable clay soils and not the permanent groundwater table.

Given the proximity of existing services and structural columns, sufficient room may not be available
for the requisite safe batters and hence positive lateral support may be required for the excavation.

Planning of excavation methodology and design of lateral support should be undertaken with
consideration to the highest possible water table. Although groundwater was measured in Bore 201 at
4 m depth, groundwater measurements during the drilling process in cohesive soils can be inaccurate
by several metres, due to low soil permeability. It is therefore suggested that design should take into
account a possible groundwater level of about 2 m depth unless further long term groundwater
monitoring proves otherwise. Furthermore, the possible infiltration of surface water into the annulus
around the lift pit should be considered unless sufficient measures are provided to avoid such
infiltration.

Conventional shoring boxes may be suitable for support of the excavation provided they are capable
of withstanding the resulting lateral loads associated with the retained soils of this depth. The
excavation support systems should be specifically designed to withstand additional lateral loads
applied, such as construction traffic and any other surcharge loads, such as that imposed by footings
supporting the nearby columns which are within the zone of influence of the excavation. The zone of
influence is defined as a plane extending from the base of the excavation at 33° above the horizontal.
It is recommended that further assessment of the footing depths of adjacent columns is undertaken.

Notwithstanding the above comments on excavation stability, the contractor should comply with all
statutory requirements for excavation support and worker safety in below ground level construction.

To assist with design of excavation support for the lift well, any non-propped or laterally unrestrained
walls away from existing structures/services may be designed based upon “active” (K,) lateral earth
pressure coefficients. Under these circumstances movements of the order of 0.01 to 0.02 times the
overall wall height can be tolerated with the soil “relaxing” from an “at rest” to “active” condition.
Where lateral movements are to be minimised or the excavation support is relatively unyielding,
design should be based on “at-rest” (K,) earth pressure coefficients.
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Recommended lateral earth pressure design parameters are as follows:

e  Bulk density (above water table) 18 kN/m?®
e  Submerged density (below water table) 8 kN/m®
e Active earth pressure coefficient (K,) 0.35

e  At-rest earth pressure coefficient (K,) 0.5

These earth pressure coefficients are for well drained level backfill. Separate account should be taken
account in the design of any additional surcharge loads, during or after construction.

If appropriate drainage cannot be provided the lift well and excavation support should be designed for
full hydrostatic pressure.

For passive restraint of any temporary excavation support that extends below the base of the
excavation should be designed for an allowable passive earth pressures of 200 kPa in the very stiff or
stronger sandy clay anticipated below excavation level.

9.8.2 Foundations

It is understood that the lift well will not support any structural members other than its own self weight.
Spread footings for the support of the well should be founded within the very stiff or stronger sandy
clay as encountered in Bore 201 at 1.7 m depth and designed for a maximum allowable bearing
pressure of 200 kPa.

9.9 Earthquake Classification (Seismic Site Sub-Soil Class)

Using the results of the geotechnical investigation and the procedures described in AS1170.4 — 2007
(Ref 5) an earthquake hazard factor of 0.11 was estimated for the site. Ref 5 indicates a site sub-soil
Class C. (shallow soil site) for earthquake design.

9.10 Off Site Disposal of Excavated Material

In accordance with NSW EPA guidelines, all material that will be removed from site should be
subjected to a Waste Classification Assessment or appropriate chemical assessment for it potential for
off site reuse as either Virgin Excavated Natural Material or Excavated Natural Material.

10. Recommended Additional Investigation

The following additional investigation is recommended during the design phase, prior to and during
construction:

e  Subsurface investigation in the specific location of the shear walls for Item 3 (IMMO02 Tenancy)
once this is known and access is available. The investigation should be aimed at proving the
depth to bedrock and that the strength of the bedrock is similar to, or stronger than, assumed in
Section 9.7.1;
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Given the variability of bedrock levels and strength encountered in the investigation, if piles are to
be founded in bedrock for the support of the new loads in the Green Zone, further investigation
should be undertaken to confirm the depth and strength of bedrock at a closer spacing throughout
this area;

Detailed survey of the areas of development, including overhead structures (head height) should
be undertaken and made available to prospective contractors to ensure that suitable equipment is
made available, which is capable of working within the access restrictions and able to penetrate
to the design foundation strata. In this regard, it is recommended that the contractors are shown
the development areas by a representative of Westfields during the tender process;

Geotechnical inspections should be undertaken during piling operations (Items 2 to 4) and also
excavation work (particularly for Item 1) to ensure that the foundation strata is being reached and
that conditions exposed within the excavation are appropriately assessed and stabilised if
necessary. The inspections should include but not necessarily be limited to geotechnical
inspections during installation to record the depth of pile, the conditions encountered at the toe of
the pile and review of any pile installation data acquired during drilling;

Pile shaft integrity testing, such as seismic integrity testing, should be undertaken to a suitable
percentage of piles as outlined in AS2159 (Ref 4).

All material to be removed from site should be classified in accordance with the NSW Waste
Classification Guidelines (Ref 6) prior to disposal to an appropriately licensed landfill or
alternatively assessed for beneficial reuse against the appropriate resource recovery order (e.g.
Ref 7).
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12. Limitations

Douglas Partners (DP) has prepared this report (or services) for this project at Westfield Kotara
Shopping Centre in accordance with DP’s proposals NCL160257 dated 6 April 2016 and
NCL160182(Rev2) dated 31 March 2016 and acceptance received from Justin Cunningham of
Scentre Design Group dated 15 April 2016. The work was carried out under a Consultant Service
Contract (No 10707). This report is provided for the exclusive use of Scentre Design Group for this
project only and for the purposes as described in the report. It should not be used by or relied upon
for other projects or purposes on the same or other site or by a third party. Any party so relying upon
this report beyond its exclusive use and purpose as stated above, and without the express written
consent of DP, does so entirely at its own risk and without recourse to DP for any loss or damage. In
preparing this report DP has necessarily relied upon information provided by the client and/or their
agents.

The results provided in the report are indicative of the sub-surface conditions on the site only at the
specific sampling and/or testing locations, and then only to the depths investigated and at the time the
work was carried out. Sub-surface conditions can change abruptly due to variable geological
processes and also as a result of human influences. Such changes may occur after DP’s field testing
has been completed.

DP’s advice is based upon the conditions encountered during this investigation. The accuracy of the
advice provided by DP in this report may be affected by undetected variations in ground conditions
across the site between and beyond the sampling and/or testing locations. The advice may also be
limited by budget constraints imposed by others or by site accessibility.

This report must be read in conjunction with all of the attached and should be kept in its entirety
without separation of individual pages or sections. DP cannot be held responsible for interpretations
or conclusions made by others unless they are supported by an expressed statement, interpretation,
outcome or conclusion stated in this report.

This report, or sections from this report, should not be used as part of a specification for a project,
without review and agreement by DP. This is because this report has been written as advice and
opinion rather than instructions for construction.

The scope for work for this investigation/report did not include the assessment of surface or sub-
surface materials or groundwater for contaminants, within or adjacent to the site. Should evidence of
filling of unknown origin be noted in the report, and in particular the presence of building demolition
materials, it should be recognised that there may be some risk that such filing may contain
contaminants and hazardous building materials.

The contents of this report do not constitute formal design components such as are required, by the
Health and Safety Legislation and Regulations, to be included in a Safety Report specifying the
hazards likely to be encountered during construction and the controls required to mitigate risk. This
design process requires risk assessment to be undertaken, with such assessment being dependent
upon factors relating to likelihood of occurrence and consequences of damage to property and to life.
This, in turn, requires project data and analysis presently beyond the knowledge and project role
respectively of DP. DP may be able, however, to assist the client in carrying out a risk assessment of
potential hazards contained in the Comments section of this report, as an extension to the current
scope of works, if so requested, and provided that suitable additional information is made available to
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DP. Any such risk assessment would, however, be necessarily restricted to the (geotechnical /
environmental / groundwater) components set out in this report and to their application by the project
designers to project design, construction, maintenance and demolition.

Douglas Partners Pty Ltd
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About this Report

Introduction

These notes have been provided to amplify DP's
report in regard to classification methods, field
procedures and the comments section. Not all are
necessarily relevant to all reports.

DP's reports are based on information gained from
limited subsurface excavations and sampling,
supplemented by knowledge of local geology and
experience.  For this reason, they must be
regarded as interpretive rather than factual
documents, limited to some extent by the scope of
information on which they rely.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report are an engineering and/or geological
interpretation of the subsurface conditions, and
their reliability will depend to some extent on
frequency of sampling and the method of drilling or
excavation. Ideally, continuous undisturbed
sampling or core drilling will provide the most
reliable assessment, but this is not always
practicable or possible to justify on economic
grounds. In any case the boreholes and test pits
represent only a very small sample of the total
subsurface profile.

Interpretation of the information and its application
to design and construction should therefore take
into account the spacing of boreholes or pits, the
frequency of sampling, and the possibility of other
than ‘straight line' variations between the test
locations.

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

e In low permeability soils groundwater may
enter the hole very slowly or perhaps not at all
during the time the hole is left open;

e A localised, perched water table may lead to
an erroneous indication of the true water
table;

e Water table levels will vary from time to time
with seasons or recent weather changes.
They may not be the same at the time of
construction as are indicated in the report;
and

e The use of water or mud as a drilling fluid will
mask any groundwater inflow. Water has to
be blown out of the hole and drilling mud must
first be washed out of the hole if water
measurements are to be made.

More reliable measurements can be made by
installing standpipes which are read at intervals
over several days, or perhaps weeks for low
permeability soils. Piezometers, sealed in a
particular stratum, may be advisable in low
permeability soils or where there may be
interference from a perched water table.

Reports

The report has been prepared by qualified
personnel, is based on the information obtained
from field and laboratory testing, and has been
undertaken to current engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
information and interpretation may not be relevant
if the design proposal is changed. If this happens,
DP will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates to
interpretation of subsurface conditions, discussion
of geotechnical and environmental aspects, and
recommendations or suggestions for design and
construction. However, DP cannot always
anticipate or assume responsibility for:

e Unexpected variations in ground conditions.
The potential for this will depend partly on
borehole or pit spacing and sampling
frequency;

e Changes in policy or interpretations of policy
by statutory authorities; or

e The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice to resolve the matter.
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About this Report

Site Anomalies

In the event that conditions encountered on site
during construction appear to vary from those
which were expected from the information
contained in the report, DP requests that it be
immediately notified. Most problems are much
more readily resolved when conditions are
exposed rather than at some later stage, well after
the event.

Information for Contractual Purposes
Where information obtained from this report is
provided for tendering purposes, it is
recommended that all information, including the
written report and discussion, be made available.
In circumstances where the discussion or
comments section is not relevant to the contractual
situation, it may be appropriate to prepare a
specially edited document. DP would be pleased
to assist in this regard and/or to make additional
report copies available for contract purposes at a
nominal charge.

Site Inspection

The company will always be pleased to provide
engineering inspection services for geotechnical
and environmental aspects of work to which this
report is related. This could range from a site visit
to confirm that conditions exposed are as
expected, to full time engineering presence on
site.
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Sampling Methods

Sampling

Sampling is carried out during drilling or test pitting
to allow engineering examination (and laboratory
testing where required) of the soil or rock.

Disturbed samples taken during drilling provide
information on colour, type, inclusions and,
depending upon the degree of disturbance, some
information on strength and structure.

Undisturbed samples are taken by pushing a thin-
walled sample tube into the soil and withdrawing it
to obtain a sample of the soil in a relatively
undisturbed state. Such samples yield information
on structure and strength, and are necessary for
laboratory determination of shear strength and
compressibility. Undisturbed sampling is generally
effective only in cohesive soils.

Test Pits

Test pits are usually excavated with a backhoe or
an excavator, allowing close examination of the in-
situ soil if it is safe to enter into the pit. The depth
of excavation is limited to about 3 m for a backhoe
and up to 6 m for a large excavator. A potential
disadvantage of this investigation method is the
larger area of disturbance to the site.

Large Diameter Augers

Boreholes can be drilled using a rotating plate or
short spiral auger, generally 300 mm or larger in
diameter commonly mounted on a standard piling
rig. The cuttings are returned to the surface at
intervals (generally not more than 0.5 m) and are
disturbed but usually unchanged in moisture
content. Identification of soil strata is generally
much more reliable than with continuous spiral
flight augers, and is usually supplemented by
occasional undisturbed tube samples.

Continuous Spiral Flight Augers

The borehole is advanced using 90-115 mm
diameter continuous spiral flight augers which are
withdrawn at intervals to allow sampling or in-situ
testing. This is a relatively economical means of
drilling in clays and sands above the water table.
Samples are returned to the surface, or may be
collected after withdrawal of the auger flights, but
they are disturbed and may be mixed with soils
from the sides of the hole. Information from the
drilling (as distinct from specific sampling by SPTs
or undisturbed samples) is of relatively low

reliability, due to the remoulding, possible mixing
or softening of samples by groundwater.

Non-core Rotary Drilling

The borehole is advanced using a rotary bit, with
water or drilling mud being pumped down the drill
rods and returned up the annulus, carrying the drill
cuttings. Only major changes in stratification can
be determined from the cuttings, together with
some information from the rate of penetration.
Where drilling mud is used this can mask the
cuttings and reliable identification is only possible
from separate sampling such as SPTs.

Continuous Core Drilling

A continuous core sample can be obtained using a
diamond tipped core barrel, usually with a 50 mm
internal diameter. Provided full core recovery is
achieved (which is not always possible in weak
rocks and granular soils), this technique provides a
very reliable method of investigation.

Standard Penetration Tests

Standard penetration tests (SPT) are used as a
means of estimating the density or strength of soils
and also of obtaining a relatively undisturbed
sample. The test procedure is described in
Australian Standard 1289, Methods of Testing
Soils for Engineering Purposes - Test 6.3.1.

The test is carried out in a borehole by driving a 50
mm diameter split sample tube under the impact of
a 63 kg hammer with a free fall of 760 mm. It is
normal for the tube to be driven in three
successive 150 mm increments and the 'N' value
is taken as the number of blows for the last 300
mm. In dense sands, very hard clays or weak
rock, the full 450 mm penetration may not be
practicable and the test is discontinued.

The test results are reported in the following form.

e In the case where full penetration is obtained
with successive blow counts for each 150 mm
of, say, 4, 6 and 7 as:

4.6,7
N=13

e In the case where the test is discontinued
before the full penetration depth, say after 15
blows for the first 150 mm and 30 blows for
the next 40 mm as:

15, 30/40 mm
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Sampling Methods

The results of the SPT tests can be related
empirically to the engineering properties of the
soils.

Dynamic Cone Penetrometer Tests /

Perth Sand Penetrometer Tests

Dynamic penetrometer tests (DCP or PSP) are
carried out by driving a steel rod into the ground
using a standard weight of hammer falling a
specified distance. As the rod penetrates the soil
the number of blows required to penetrate each
successive 150 mm depth are recorded. Normally
there is a depth limitation of 1.2 m, but this may be
extended in certain conditions by the use of
extension rods. Two types of penetrometer are
commonly used.

e Perth sand penetrometer - a 16 mm diameter
flat ended rod is driven using a 9 kg hammer
dropping 600 mm (AS 1289, Test 6.3.3). This
test was developed for testing the density of
sands and is mainly used in granular soils and
filling.

e Cone penetrometer - a 16 mm diameter rod
with a 20 mm diameter cone end is driven
using a 9 kg hammer dropping 510 mm (AS
1289, Test 6.3.2). This test was developed
initially for pavement subgrade investigations,
and correlations of the test results with
California Bearing Ratio have been published
by various road authorities.
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Soil Descriptions

Description and Classification Methods
The methods of description and classification of
soils and rocks used in this report are based on
Australian Standard AS 1726, Geotechnical Site
Investigations Code. In general, the descriptions
include strength or density, colour, structure, soll
or rock type and inclusions.

Soil Types

Soil types are described according to the
predominant particle size, qualified by the grading
of other particles present:

Type Particle size (mm)
Boulder >200
Cobble 63 - 200
Gravel 2.36 - 63
Sand 0.075-2.36
Silt 0.002 - 0.075
Clay <0.002

The sand and gravel sizes can be further
subdivided as follows:

Type Particle size (mm)
Coarse gravel 20 - 63
Medium gravel 6 -20

Fine gravel 2.36-6
Coarse sand 0.6 -2.36
Medium sand 0.2-0.6
Fine sand 0.075-0.2

The proportions of secondary constituents of soils
are described as:

Definitions of grading terms used are:

e Well graded - a good representation of all
particle sizes

e Poorly graded - an excess or deficiency of
particular sizes within the specified range

e Uniformly graded - an excess of a particular
particle size

e Gap graded - a deficiency of a particular
particle size with the range

Cohesive Soils

Cohesive soils, such as clays, are classified on the
basis of undrained shear strength. The strength
may be measured by laboratory testing, or
estimated by field tests or engineering
examination. The strength terms are defined as
follows:

Description Abbreviation Undrained
shear strength
(kPa)
Very soft Vs <12
Soft S 12-25
Firm f 25-50
Stiff st 50 - 100
Very stiff vst 100 - 200
Hard h >200

Cohesionless Soils

Cohesionless soils, such as clean sands, are
classified on the basis of relative density, generally
from the results of standard penetration tests
(SPT), cone penetration tests (CPT) or dynamic
penetrometers (PSP). The relative density terms
are given below:

Term Proportion Example
And Specify Clay (60%) and Relative Abbreviation | SPTN CPT qc
Sand (40%) Density value value
Adjective 20 - 35% Sandy Clay Verv| I 2 (MPZa)
< <
Slightly 12-20% | Slightly Sandy ery loose v
Clay Loose I 4-10 2-5
With some 5-12% Clay with some Medium md 10-30 | 5-15
sand dense
With a trace of 0-5% Clay with a trace Dense d 30-50 | 15-25
of sand Very vd >50 >25
dense
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Soil Descriptions

Soil Origin
It is often difficult to accurately determine the origin
of a soil. Soils can generally be classified as:

Residual soil - derived from in-situ weathering
of the underlying rock;

Transported soils - formed somewhere else
and transported by nature to the site; or

Filling - moved by man.

Transported soils may be further subdivided into:

Alluvium - river deposits
Lacustrine - lake deposits
Aeolian - wind deposits

Littoral - beach deposits
Estuarine - tidal river deposits
Talus - scree or coarse colluvium

Slopewash or Colluvium - transported
downslope by gravity assisted by water.
Often includes angular rock fragments and
boulders.
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Rock Descriptions

Rock Strength

Rock strength is defined by the Point Load Strength Index (Isisg)) and refers to the strength of the rock
substance and not the strength of the overall rock mass, which may be considerably weaker due to defects.
The test procedure is described by Australian Standard 4133.4.1 - 1993. The terms used to describe rock
strength are as follows:

Term Abbreviation Point Load Index Approx Unconfined
Iss0) MPa Compressive Strength MPa*

Extremely low EL <0.03 <0.6

Very low VL 0.03-0.1 0.6-2

Low L 0.1-0.3 2-6

Medium M 0.3-1.0 6-20

High H 1-3 20 - 60

Very high VH 3-10 60 - 200

Extremely high EH >10 >200

* Assumes a ratio of 20:1 for UCS to Is(sq)

Degree of Weathering
The degree of weathering of rock is classified as follows:

Term Abbreviation Description

Extremely weathered EW Rock substance has soil properties, i.e. it can be remoulded
and classified as a soil but the texture of the original rock is
still evident.

Highly weathered HW Limonite staining or bleaching affects whole of rock

substance and other signs of decomposition are evident.
Porosity and strength may be altered as a result of iron
leaching or deposition. Colour and strength of original fresh
rock is not recognisable

Moderately MW Staining and discolouration of rock substance has taken

weathered place

Slightly weathered SW Rock substance is slightly discoloured but shows little or no
change of strength from fresh rock

Fresh stained Fs Rock substance unaffected by weathering but staining
visible along defects

Fresh Fr No signs of decomposition or staining

Degree of Fracturing
The following classification applies to the spacing of natural fractures in diamond drill cores. It includes
bedding plane partings, joints and other defects, but excludes drilling breaks.

Term Description

Fragmented Fragments of <20 mm

Highly Fractured Core lengths of 20-40 mm with some fragments

Fractured Core lengths of 40-200 mm with some shorter and longer sections
Slightly Fractured Core lengths of 200-1000 mm with some shorter and loner sections
Unbroken Core lengths mostly > 1000 mm
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Rock Descriptions

Rock Quality Designation

The quality of the cored rock can be measured using the Rock Quality Designation (RQD) index, defined
as:

RQD % = cumulative length of 'sound' core sections > 100 mm long
total drilled length of section being assessed

where 'sound' rock is assessed to be rock of low strength or better. The RQD applies only to natural
fractures. If the core is broken by drilling or handling (i.e. drilling breaks) then the broken pieces are fitted
back together and are not included in the calculation of RQD.

Stratification Spacing
For sedimentary rocks the following terms may be used to describe the spacing of bedding partings:

Term Separation of Stratification Planes
Thinly laminated <6 mm

Laminated 6 mm to 20 mm

Very thinly bedded 20 mm to 60 mm

Thinly bedded 60 mmto 0.2 m

Medium bedded 0.2mto0.6m

Thickly bedded 0.6mto2m

Very thickly bedded >2m
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Symbols & Abbreviations

Introduction
These notes summarise abbreviations commonly
used on borehole logs and test pit reports.

Drilling or Excavation Methods

C Core Dirilling
R Rotary drilling
SFA Spiral flight augers

NMLC Diamond core - 52 mm dia
NQ Diamond core - 47 mm dia
HQ Diamond core - 63 mm dia
PQ Diamond core - 81 mm dia
Water

> Water seep

v Water level

Sampling and Testing

A Auger sample

B Bulk sample

D Disturbed sample

E Environmental sample

Usg Undisturbed tube sample (50mm)
W Water sample

pp pocket penetrometer (kPa)
PID Photo ionisation detector

PL Point load strength Is(50) MPa
S Standard Penetration Test

\% Shear vane (kPa)

Description of Defects in Rock

The abbreviated descriptions of the defects should
be in the following order: Depth, Type, Orientation,
Coating, Shape, Roughness and Other. Drilling
and handling breaks are not usually included on
the logs.

Defect Type

B Bedding plane
Cs Clay seam

Cv Cleavage

Cz Crushed zone
Ds Decomposed seam
F Fault

J Joint

Lam lamination

Pt Parting

Sz Sheared Zone
\% Vein

Orientation
The inclination of defects is always measured from
the perpendicular to the core axis.

h horizontal
vertical

sh sub-horizontal

sV sub-vertical

Coating or Infilling Term

cln clean
co coating
he healed
inf infilled
stn stained
ti tight
vn veneer

Coating Descriptor

ca calcite

cbs carbonaceous
cly clay

fe iron oxide
mn manganese
slt silty

Shape

cu curved

ir irregular

pl planar

st stepped

un undulating
Roughness

po polished

ro rough

sl slickensided
sm smooth

vr very rough
Other

fg fragmented
bnd band

qtz quartz
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Symbols & Abbreviations

Graphic Symbols for Soil and Rock

General

s I
- x-3
PN [ VW

S A
/./1/./././1
ADA

Asphalt

Road base

Concrete

Filling

Topsoil

Peat

Clay

Silty clay

Sandy clay

Gravelly clay

Shaly clay

Silt

Clayey silt

Sandy silt

Sand

Clayey sand

Silty sand

Gravel

Sandy gravel

Cobbles, boulders

Talus

Sedimentary Rocks

oS

Boulder conglomerate

Conglomerate

Conglomeratic sandstone

Sandstone

Siltstone

Laminite

Mudstone, claystone, shale

Coal

Limestone

Slate, phyllite, schist

Gneiss

Quartzite

Igneous Rocks

b

Granite

Dolerite, basalt, andesite

Dacite, epidote

Tuff, breccia

Porphyry

July 2010



Cone Penetration Tests

Introduction

The Cone Penetration Test (CPT) is a
sophisticated soil profiling test carried out in-situ.
A special cone shaped probe is used which is
connected to a digital data acquisition system.
The cone and adjoining sleeve section contain a
series of strain gauges and other transducers
which continuously monitor and record various soil
parameters as the cone penetrates the soils.

The soil parameters measured depend on the type
of cone being used, however they always include
the following basic measurements

e Cone tip resistance dec

Sleeve friction fs

Inclination (from vertical) i

Depth below ground z

Triaxial Geophones o —
or Accelerometer

Wp & Vg) “—-—-_____‘

Inclinometer (I & Iy)

T Thermister (T)

Friction Sleeve (Fg)

Load Cells

Pore Pressure
Transducer (U}

Pl 4

Porous Filter
Element

| e—— Cone Tip (Qc)

Figure 1: Cone Diagram

The inclinometer in the cone enables the verticality
of the test to be confirmed and, if required, the
vertical depth can be corrected.

The cone is thrust into the ground at a steady rate
of about 20 mm/sec, usually using the hydraulic
rams of a purpose built CPT rig, or a drilling rig.
The testing is carried out in accordance with the
Australian Standard AS1289 Test 6.5.1.

Figure 2: Purpose built CPT rig

The CPT can penetrate most soil types and is
particularly suited to alluvial soils, being able to
detect fine layering and strength variations. With
sufficient thrust the cone can often penetrate a
short distance into weathered rock. The cone will
usually reach refusal in coarse filling, medium to
coarse gravel and on very low strength or better
rock. Tests have been successfully completed to
more than 60 m.

Types of CPTs

Douglas Partners (and its subsidiary GroundTest)
owns and operates the following types of CPT
cones:

Type Measures

Standard Basic parameters (qc, fs, i & z)

Piezocone Dynamic pore pressure (u) plus
basic parameters. Dissipation
tests estimate consolidation
parameters

Conductivity | Bulk soil electrical conductivity

(o) plus basic parameters

Seismic Shear wave velocity (Vs),
compression wave velocity (Vp),

plus basic parameters

Strata Interpretation

The CPT parameters can be used to infer the Soil
Behaviour Type (SBT), based on normalised
values of cone resistance (Qt) and friction ratio
(Fr). These are used in conjunction with soil
classification charts, such as the one below (after
Robertson 1990)
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Cone Peneftration Tests
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Figure 3: Soil Classification Chart

DP's in-house CPT software provides computer
aided interpretation of soil strata, generating soil
descriptions and strengths for each layer. The
software can also produce plots of estimated soil
parameters, including modulus, friction angle,
relative density, shear strength and over
consolidation ratio.

DP's CPT software helps our engineers quickly
evaluate the critical soil layers and then focus on
developing practical solutions for the client's
project.

Engineering Applications
There are many uses for CPT data. The main
applications are briefly introduced below:

Settlement

CPT provides a continuous profile of soil type and
strength, providing an excellent basis for
settlement analysis. Soil compressibility can be
estimated from cone derived moduli, or known
consolidation parameters for the critical layers (eg.
from laboratory testing). Further, if pore pressure
dissipation tests are undertaken using a
piezocone, in-situ consolidation coefficients can be
estimated to aid analysis.

Pile Capacity

The cone is, in effect, a small scale pile and,
therefore, ideal for direct estimation of pile
capacity. DP's in-house program ConePile can
analyse most pile types and produces pile capacity
versus depth plots. The analysis methods are
based on proven static theory and empirical
studies, taking account of scale effects, pile
materials and method of installation. The results
are expressed in limit state format, consistent with
the Piling Code AS2159.

Dynamic or Earthquake Analysis

CPT and, in particular, Seismic CPT are suitable
for dynamic foundation studies and earthquake
response analyses, by profiling the low strain
shear modulus Go. Techniques have also been
developed relating CPT results to the risk of soil
liquefaction.

Other Applications

Other applications of CPT include ground
improvement monitoring (testing before and after
works), salinity and contaminant plume mapping
(conductivity cone), preloading studies and
verification of strength gain.

Cors e, Swwen Frictan Pricton Rase
ey L W

Figure 4: Sample Cone Plot
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Appendix B

Borehole Logs 101, 102, 104, 106 to 108, 201, 301, 302, 401, 403, 404 and 405,
602 to 605

CPTs 101 to 105

Photo Plates 1 to 6

Test Pit Logs 402/1, 402/2, 402/3

Photo Plates 7 to 9

Borehole Logs 101 and 102 (Previous Investigation)




BOREHOLE LOG

BORE No: 101

SURFACE LEVEL: 23.3m AHD*

EASTING:

Scentre Group Ltd

CLIENT:

PROJECT No: 71995.07
DATE: 6/5/2016
SHEET 1 OF 3

Stage 4 Redevelopment

PROJECT:

NORTHING:

LOCATION: Northcott Drive, Kotara
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CASING: HQto 14.1m

Goodall

LOGGED:

DRILLER: Tightsite

RIG: 4WD Scout

NMLC from 14.1m
WATER OBSERVATIONS: No free groundwater observed whilst auger drilling

TYPE OF BORING:

*Surface levels interpolated from survey plan provided by client

REMARKS:

Douglas Partners
Geotechnics | Environment | Groundwater

K

SAMPLING & IN SITU TESTING LEGEND

Pocket penetrometer (kPa)
Standard penetration test

PL(D) Point load diametral test Is(50) (MPa)
Shear vane (kPa)

PID Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)

pp
S
v

G  Gas sample

Piston sample

Tube sample (x mm dia.)
W Water sample
>  Water seep

Water level

P
U,
H

Bulk sample
Disturbed sample
Environmental sample

BLK Block sample
C  Core driling

A Auger sample

B
D
E




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 23.3m AHD* BORE No: 101
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 6/5/2016
DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
Description VI\:/)ggtﬁa:ri% o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing
5| Depth f ST T g | Spacing . . S Test Results
(m) o) 8_, SERE I%IE’; (m) B - Bedding J - Joint g go. 8°\° &
=, '-E-g,bI —- wo oo - -
Strata 52230 |pSI83REE 5 85 38 | S-Sher Forad " 1°2® | Comments
SILTSTONE - Extremely low FTTTTT—-1r 111 TT 11
strength, extremely weathered, grey [|! | | | | {~—{}l I 1111 [l
siltstone (continued) RN N (R N
Frrr et Il
[ A o | [N Il c [100] O
. Il
1548 CONGLOMERATE - Extremely low | : : : : 30: : : : : : : H H 15.48m: J, 50°, pl, ro
strength, highly weathered, grey 1 IRRE C REERE Y
15.60h conglomerate with subangular to D o
|\ subrounded pebbles up to 5mm in ([T P I'TT1~ 15.69m: CORE LOSS:
size N ™ LA | | || 310mm
CORE LOSS - 0.31m | : | : ' P Ll & : :I §
[1® 1 CONGLOMERATE - Extremelylow | [T 1 T E==[" T T 1
strength, highly weathered, grey | I C FErrn Il
conglomerate with subangular to i )0 LT [l
subrounded pebbles up to 20mm in 1INEN OC Frrrn [0 cl|73| o0
size IIIIIjCIIIIII Il
I Tl Il
IIIII)OCIIIIII Il
IIIII3° Tl Il
IIIIICIIIIII Il
T DNeA T LL I
1IEEN )OC RN Y R 16.72m: J, 10°, pl, ro, fe
1687 LINERNYS| NN N PL(D) = 0.03
SILTSTONE - Extremely lowtolow | | 1| | | [—||I 111 || 1 16.9m: J, 70 p, o, fe ®=0
-17 Ztr;ey"gitlft‘s'tgfgefate'vWeathered: PICE = e e rif 1| e.93m: P, ro, fe
L e
L \_clay infill
I . L Il 17.17m: P, pl, ro, 10mm PL(A) = 0.22
From 17.28m, low strength N L O I | [T [\ clay infil C |100| 68 (A)=0.
) I P e I [ 11 || [|From 17.21m to 17.25,
e P = g [ ]l\fg
[ SANDSTONE - Very low to low e e HfE [ 1| i1 |17.27m: P, pl, ro, 10mm PL(A) = 0.14
strength, moderately weathered, [ WO S N TR || | clayinfil (A)=0.
17.6 ;: ‘ — PL(A) = 0.01
grey fine grained sandstone T I e IR R PL(D) = 0.08
SILTSTONE - Extremely low to low [EY I | I I \_17.74m:J, 80°, pl, ro, fe
strength, slightly weathered, grey [ L O | N B [ 11} 1| *17.76m: P, pl, ro, 3mm
siltstone [ I I |11 | R clayinfil 5
r18 rom 17.83m, moderately [ L Rt | IR Il | 17.93m: J, 50°, pl, ro, fe
weathered L= [ . ¢ 100! 98
e = fp e |11 |
From 18.21m, slightly weathered : :T: : — : : : : : : : H :
[ I I |11 |
O = [ | . .
CE e B | 18dem: 4, 507 pl o, fo
(IR [ ot | A I O I [ AN oom: o, ST Pl T PL(A) = 0.11
From 18.63m, very low to low LI =10 1 pd PL(D) =0.09
strength [IY L e I ORI N I A C | 100 99
A I i I |11 | | 18.79m:J, 60°, pl, ro
FE et |11 |
L 19 [ I Pt I O |11 | PL(A) = 0.07
[T I . N |11 | PL(D) = 0.09
[ I R N |11 | ®)
A I i I |11 |
T LN D I [l | 19.27m: J, 70°, pl, sm PL(A) = 0.11
From 19.36m, low strength I I I I I c— I I.” I I I I ” I PL(D)=0.25
1946 CORE LOSS - 0.74m N T T 11/] 19.46m: CORE LOSS:
1100mm C | 67 | 100
N T 1/1 INCT TV I NI
I NIA | |1 |1 | I
IRV NE |1 |1 [ I
WERN I V1IN | | |
(I [ /11 1
[ LLrlll [
RIG: 4WD Scout DRILLER: Tightsite LOGGED: Goodall CASING: HQto 14.1m
TYPE OF BORING:  NMLC from 14.1m
WATER OBSERVATIONS: No free groundwater observed whilst auger drilling
REMARKS: *Surface levels interpolated from survey plan provided by client
SAMPLING & IN SITU TESTING LEGEND
g gul?(ersan;ple g gats sampleI E:_?A) Ehpttolior:jsatjolr}d(-ztt(lec(tgg)(;()';\)ﬂrg))
ulk sample Iston sample oint load axial test Is| a
BLK Block sampl U, Tub I dia)  PL(D)Point load diametral test Is(50) (MP
B Bhckserpe W o crmda)  EHD)Eont bad damerl e =) () (/) Douglas Partners
D  Disturbed sample > Water seep S Standard penetration test
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

BORE No: 101

SURFACE LEVEL: 23.3m AHD*

EASTING:

Scentre Group Ltd

CLIENT:

PROJECT No: 71995.07
DATE: 6/5/2016
SHEET 3 OF 3

Stage 4 Redevelopment

PROJECT:

NORTHING:

LOCATION: Northcott Drive, Kotara
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DIP/AZIMUTH:
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CASING: HQto 14.1m

Goodall

LOGGED:

DRILLER: Tightsite

RIG: 4WD Scout

NMLC from 14.1m
WATER OBSERVATIONS: No free groundwater observed whilst auger drilling

TYPE OF BORING:

*Surface levels interpolated from survey plan provided by client

REMARKS:

Douglas Partners
Geotechnics | Environment | Groundwater

K

SAMPLING & IN SITU TESTING LEGEND

Pocket penetrometer (kPa)
Standard penetration test

PL(D) Point load diametral test Is(50) (MPa)
Shear vane (kPa)

PID Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)

pp
S
v

Piston sample
, Tube sample (x mmdia.)

G  Gas sample

W Water sample

>  Water seep
Water level

P
U
Y

A Auger sample
Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

B
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CONE PENETRATION TEST LOCATION:  NORTHCOTT DRIVE, KOTARA CPT101
CLIENT: SCENTRE GROUP LTD Page 1 of1
REDUCED LEVEL: 23.3m AHD DATE 18/4/2016
PROJECT: KOTARA SHOPPING CENTRE - STAGE 4 EXPANSION
COORDINATES: PROJECT No: 71995.07
Cone Resistance Sleeve Friction Friction Ratio
dc (MPa) fs (kPa) Ry (%)
0 100 200 300 400 500 0 2 4 6 8 10
L | | | | ] . . Depth
Soil Behaviour Type (m)
B — -0
R B PRE DRILLED ~
:’
=
o <L
= 1.00 N

)

SILTY CLAY: Firm to Stiff

2.94

5 CLAY: Very Stiff to Hard

P
4
AT WA

v
[
o

) /S

s SILTY CLAY / CLAYEY SILT: Stiff o Very | a

Stiff "

N

b [V

I E— SILTY SAND / SANDY SILT: Medium g:??

—
i Dense

< SILTY CLAY / CLAYEY SILT: Very Siiff to
Hard

1

104

ri1o

10.22

SN

IV
¥ WaSIN

CLAY: Very Stiff to Hard —
K>
11 1 Fi1
=~
=
12 % k12
— | Syl
134 - 13
[ ==
7
— ‘{
— <
— =
14 I = T 4
B I | —_— 14.26 | <7
——— PROBABLE BEDROCK
End at 14.42m qg|=45.3 1442
15 F1s
16| l16
174 17
184 18
194 19
20- 20

REMARKS: TEST DISCONTINUED DUE TO LIMIT OF THRUST. TEST LOCATION PARTIALLY PRE-DRILLED TO 1m DEPTH PRIOR TO TESTING.
GROUNDWATER MEASURED AT 2.3m DEPTH AFTER WITHDRAWAL OF RODS.
*SURFACE LEVEL INTERPOLATED FROM SURVEY PLAN PROVIDED BY CLIENT

Water depth after test: 2.30m depth (measured)

File: P:\71995.07 - KOTARA, Westfield Kotara, Stage 4\4.0 Field Work\4.2 Testing\CPT101.CP5
Cone ID: 120618 Type: I-CFXY-10

CRELVSS2 s m Douglas Partners

Geotechnics | Environment | Groundwater




DOUGLAS PARTNERS PTY LTD

BORE 101 PROJECT 71995.07 21.04.2016

IIZO (ORE LOss O.S&m

i TR Le2056~ LOT

DOUGLAS PARTNERS PTY LTD

BORE 102 PROJECT 71995.07

e .03 powr loL A
K.O&:(n?h START 18.6m

21.04.2016

LORE - LCSKE

(OCRLE LOSS
COE Loss 0.5Lm

CREMIZ THD @ L4lm LOT

18.6 m —24.1m

K

Douglas Partners |\ estfield Kotara Stage 4

Geotechnics | Environment | Groundwater

Core Photoplate PROJECT:  71995.07
PLATE
No: 1
Northcott Drive, Kotara REV: 0
CLIENT:  Scentre Group Ltd DATE: 18.05.16




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 24.0m AHD* BORE No: 102
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 3/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vegz?tﬁag}i% o Stligﬁgth .| Fracture Discontinuities Sampling & In Situ Testing
2| Depth S g SPacing . . = Test Results
x of @ g 5<|0 B - Bedding J - Joint g (2]
(m) Solg2l 18 Egz| (M) | B-Beddng J-don S |Sglow &
Strata 228zeg| |5ISIBI8I218 |5 85 88 | e e P 192" | comments
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e For description of upper material see L LErrnd Forr
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CORE LOSS - 0.4m o S T 1/] 18.6m: CORE LOSS:
|11 L] INJ | 400mm
[ N |1 (| | |
[ /N | |1 |1 | Il
(. 111 N I /11
L 19 19.0 [ N L1
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grey brown gravel, subangular to R 06 NEEEE TN
subrounded gravel up to 60mm in BERE 30 C'ENEEEE I
size Q
[ Tl I 11l
IIIII°OIIIIII I 11l
IIIII)OCIIIIII I 11l
1o 820 CLAYEY GRAVEL - Stff brown 1 | | | || D LT op = 150-200
19.6M clayey gravel, subangular to —_— — T 19.6m: CORE LOSS:
-‘subrounded gravel up to 15mm in | |1 | | 27brrr?rh )
size, wet, (possibly completely |1 || |1 |1 (. (N
\weathered conglomerate) 11 |1 |1
1987 SANDY CLAY - Stiff to very stif, TTTT] TTTTTT] 1T T pp = 50-150
200 [ Ll L1111
RIG: 4WD Scout DRILLER: Tightsite LOGGED: Goodall CASING: HQ to 20.0m, changed to 20m 3/5/16
TYPE OF BORING:  NMLC from 18.6m
WATER OBSERVATIONS: No free groundwater observed whilst auger drilling
REMARKS: *Surface levels assumed
SAMPLING & IN SITU TESTING LEGEND
B Buksanpe: P Boton sampie PLIA) Porntload axiltest 1(50) (UPR)
e ) iEahe MEmaanSi- BN Douglas Partners
D  Disturbed sample >  Water seep S Standard penetration test
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 24.0m AHD* BORE No: 102
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 3/5/2016
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
- Degree of Rock ! T ) . .
Description Weathering | 2 Strength | & I;ra;:(t;r{e Discontinuities Sampling & In Situ Testing
5| Depth of ST T || SPACing . . o |0 Test Results
(m) © 3 ;ISI IEI |f|'5’§ (m) B - Bedding J - Joint & 56 8\°
O |8 %:3 <> - wo oo - - °
Strata 2z3zox 3181882185 |5 82 88 | S-Shear F-Faut Fog|x Comments
brown sandy clay, fine grained sand, [\ : : : I I : : : : I | H H 20m: CORE LOSS:
some silt, M> Wp 750mm
CORE LOSS - 027m N AN AT N
SANDY CLAY - Firm to stiff, brown 1IN/ |l |l | I
sandy clay, fine to coarse grained clesl o
A TN |1 |1 [ I
sand, some silt, M> Wp L VIN | L1 N | 1\l |
CORE LOSS - 0.75m /1 1 I\ A 11 NI [ /11 |
(I [ 11 I/ 1 1
2075 NN Il [
20.87 SILTSTONE - (Very low strength), I _ ol I L1 114 20.77m: J, 45°, pl, ro,
highly weathered, greywith [\ | [ || EERRE Tl \210mm aravelly clay infil
orange/brown staining siltstone, with [ [\| | | | | [ 11 N T 0.8m: CORE LOSS:
21 extremely low strength clay seams 111 1111 N 1200mm
CORE LOSS - 1.2m AN IN LT/ AT
IN TV I N TA | | |
I NTA I INE /L | [ /11
INAVVAN |1 |1 [ I
Y1 I TIX 1 I TIx 1 c|lo]|o
[T/ |1 |1 [ I
TN Y/ [\
[ AT\ AN | | |
[/1 1 I\l AT 1 NI I /11 N
(I /101 1N [/
(N [ 11 I/ 11 1l
T Tl Il
r22 220 1 - —H—H
CORE LOSS - 0.52m L1 R N | 22m: CORE LOSS:
520mm
INCT Y BNEYS! | | |
[N |1 |1 [ I clolo
[ 1/IN | |1 |1 | Il
L1 1 N LA NJ | | |
(I [ 11 I
gggg SANDSTONE - Low strength, highly | T[T T T T === T TJT T 1T 17 TT| 22.52m: J, 40°, pl, ro, fe
22 631 Weathered, grey fine grained A=l L1l ||l | 22.50m: J. 70°, pl. ro C Ji00j 0
22.71\sandstone | A N . I T . \2§$3mc%'gE Loss:
SILTSTONE - Extremely low | ' | i i : | S2omm : clar| o
2292 strength, highly weathered, orange L L LD
25 20l o s |11 | 2293m:, 85 plro
strength, highly weathered, orange || 11 1 1 | = |1 11111 Il PL(D) = 0,01
grey conglomerate, wi - .
Suljgngulgr/sybrounded pebbles up : : : : : . : : : : : : H H cCl92]|0
(o] mm In size J—
345 ICORE LOSS - 0.22m I | é{%\\égggm:i 5 pl 1o fo
23.57||SANDSTONE - Very low strength, BERREETIIERRRE T TT % 45m: CORE LOSS:
highly weathered, grey, fine grained 1t r = 11 50mm .
sandstone Frrrrp—prernl 911 11 {-From 23.50m to 23.60m,
SILTSTONE - Extremely to low [ O O | IR [ 1 [ fg 3 clerl o
strength, highly weathered, grey [ P I N I \ 3.62m: J, 5°, pl, ro, fe
2391 |siltstone =+t =1 =+ @gg?mj gdf’pl\r%fe%e
24 -hCORE LOSS - 0.05m I I I I I I \Frém 23.80m tbp23.9bm,
24.1h| SILTSTONE - Extremely low N : W N : : T ] I: I fg
-\Strength,extremelyweathered, gey 1111 SRR IR EgbngCORE LOSs: /
siltstone mm
T Tl I 11l
ICORE LOSS - 0.2m __ NERN RN
_Eioredlscpntlnued at 24.1m, limit of NEEN RN T
investigation RN P fE 1Tl
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
[ [ L1l 11

RIG: 4WD Scout DRILLER: Tightsite LOGGED: Goodall
TYPE OF BORING:  NMLC from 18.6m

WATER OBSERVATIONS: No free groundwater observed whilst auger drilling

CASING: HQ to 20.0m, changed to 20m 3/5/16

REMARKS: *Surface levels assumed
SAMPLING & IN SITU TESTING LEGEND
A Auger sample G  Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tubesample (xmmdia)  PL(D)Point load diametral test Is(50) (MPa) o u a s a rt n e rs
C  Core driling W  Water sample pp  Pocket penetrometer (kPa) ( '
D  Disturbed sample >  Water seep S Standard penetration test A .
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




CONE PENETRATION TEST

CLIENT: SCENTRE GROUP LTD

PROJECT: KOTARA SHOPPING CENTRE - STAGE 4 EXPANSION

LOCATION:

NORTHCOTT DRIVE, KOTARA

COORDINATES:

REDUCED LEVEL:24.0 m AHD*

CPT102

Page 1of 1
DATE 21/4/12016

PROJECT No: 71995.07

Cone Resistance

Sleeve Friction

Friction Ratio

16

174

qc (MPa) fs (kPa) Ry (%)
10 20 30 40 50 100 200 300 400 500 0 2 4 6 8 10
Depth | | | | | | I 1 1 1 ] . . T O S B
(m oo T T T TT T ST Soil Behaviour Type
0.0 1.0 2.0 3.0 4.0 5.0
0 =" T PRE DRILLED —
=il —— | i
B — —_—— | j;g>
14 = . 1.00 i
SILTY CLAY / CLAYEY SILT: Stiff to Very
Stiff
2+ I e R e
% e
3]
_ i
= L >
N £ .
g B <\?
5 >
, <]
§ 7\> R
6+ ( =
_ 6.19 T
5?*‘ E SILTY SAND / SANDY SILT: Medium ! <§
— = Dense
5:\ with some very stiff silty clay lenses o2 | Z|
7]
<\/< CLAY and SILTY CLAY: Very Stiff to Hard CK
- With some thin clayey sand or sand layers D
8- =
<] -l
e =
— =
o —
=
—
| —
g
10 e — e
—F <
s
11 - =
2 = =
a =] Z
12 =
{ = =
— B I e
13 ——— ;(,_
é |
T [ 1
— -, = |
=] </
B &
15 =
<]
A
=
g

‘/”\/W\J W\\/, WA

A

WALl

1759 [<

Depth
(m)

ro

ri1o

ri1

ri2

ri3

ria

ri5

ri6

ri7

18+

End at 17.70m qc|= 48.1

194

20-

PROUBABLE BEDROCK

17.70

REMARKS: TEST DISCONTINUED DUE TO LIMIT OF THRUST. TEST LOCATION PARTIALLY PRE-DRILLED TO 1m DEPTH PRIOR TO TESTING.
GROUNDWATER MEASURED AT 3.6m DEPTH AFTER WITHDRAWAL OF RODS.
* SURFACE LEVEL INTERPOLATED FROM SURVEY PLAN PROVIDED BY CLIENT

Water depth after test: 3.60m depth (measured)

File: P:\71995.07 - KOTARA, Westfield Kotara, Stage 4\4.0 Field Work\4.2 Testing\CPT102.CP5
Type: I-CFXY-10

Cone ID: 120618

ConePlot Version 5.9.2
© 2003 Douglas Partners Pty Ltd

ri18

r19

~20

m Douglas Partners

Geotechnics | Environment | Groundwater



CONE PENETRATION TEST LOCATION:  NORTHCOTT DRIVE, KOTARA CPT103
CLIENT: SCENTRE GROUP LTD Page 1 of1
REDUCED LEVEL: 23.5 m AHD! DATE 22/4/2016
PROJECT: KOTARA SHOPPING CENTRE - STAGE 4 EXPANSION
COORDINATES: PROJECT No: 71995.07
Cone Resistance Sleeve Friction Friction Ratio
dc (MPa) fs (kPa) Ry (%)
10 20 30 40 50 0 100 200 300 400 500 0 2 4 6 8 10
Depth 1 | | 1 1 ] L | | | | ] . . Depth
m T TSI T T T T T T Soil Behaviour Type (m)
0. 00 1.0 2.0 3.0 4.0 5.0 o
PRE DRILLED
N —
- 0.60
— ‘ %”*\5 FILLING : Medium Dense to Dense <
14 — =t gravelly sand 0.94 = F1
if,,,, ~ FILLING : Firm to Stiff Las —
> DUMMY CONE N S
1 1.95 — 1 | |
== FILLING : Loose gravelly sand 218 [ i
- L ] I R DUMMY CONE 250 —
End at2.62m 44615 FILLING: Soft to Hard (REFUSAL) 262
3 k3
4 X
54 -5
6+ -6
74 =7
8- 3]
9- o
104 F10
114 F11
12+ F12
134 13
14 t14
15+ F15
164 L16
174 17
184 18
194 19
20- 20

REMARKS: TEST DISCONTINUED DUE TO SUDDEN BENDING. CONCRETE SLAB DIACORED TO 0.1m DEPTH AND TEST LOCATION PRE-DRILLED TO 0.6m DEPTH PRIOR TO TESTING.
DUMMY CONE UTILISED FROM 1.48m TO 1.95m DEPTH AND FROM 2.1m TO 2.5m DEPTH DUE TO BENDING. GROUNDWATER MEASURED AT 2.2m DEPTH AFTER WITHDRAWAL OF RODS.
*SURFACE LEVEL INTERPOLATED FROM SURVEY PLAN PROVIDED BY CLIENT

Water depth after test: 2.20m depth (measured)

File: P:\71995.07 - KOTARA, Westfield Kotara, Stage 4\4.0 Field Work\4.2 Testing\CPT103.CP5
Cone ID: 120618 Type: I-CFXY-10

RIS s m Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 24.0m AHD* BORE No: 104
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 4/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
L Degree of Rock ! T ) . .
Description Wea?thering o Strength | = Fractyre Discontinuities Sampling & In Situ Testing
| Depth ST T g | Spacing = Test Results
x of gS: 8 g 8<8 (m) B - Bedding J - Joint g |e°la u
(m) (3 SI;’I;I%IIIIJ% = S 82 28 S - Shear F - Fault > 8 3 8"\ &
Strata E223eg |mlSI38RSs 5 S5 E8 F P Comments
TTTTIT FTTTTI 1T 11
T Tl I 11l
T Tl I 11l
For description of upper materialsee | | | | | | NN 1
CPT 104 T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
_11 i 4 4 4+ A - 4 4 4 4 . 4 i
11.045CORE LOSS - 0.045m T = ===——1 11m: CORE LOSS: PL(A) = 0.01
I CONGLOMERATE - Extremelylow | (|| | | | 3C AERRR Lo | e PL(D) = 0.02
to low strength, highly weathered, b )0 BEEEN ] 11.2m: P, pl, ro, 10mm
orange grey conglomerate with 1 IREE C NEEEE A sandy clay infil
subangular to subrounded pebbles 1IRER QOC REERE Lol PL(A) = 0.05
up to10mm in size -
P I Tl [
v Padlivr | o Cloe]
IIIIIQCIIIIII [
I Tl [
IIIII)OCIIIIII [ PL(A) = 0.24
(=3 =
From 11.84m, low strength | I s L Lo PL(D) =012
I Il I [
12 I Il I [
12.11 [ 11 I 11 L
’ SANDSTONE - Extremely low (RN RN 111
12,05, strength, extremely weathered, I L1l [ c|es|o
“|\orange fine to medium grained I I 12.25m: CORE LOSS:
12,4 (82ndstone (soil-like properties) T 1] || 150mm PL(A) = 0.03
“[\CORE LOSS - 0.15m IR IBR NRR I '
PL(D) = 0.01
CONGLOMERATE - Extremelylow | ||| || L1l I PL(A) = 0.02
12.63 strength, highly weathered, orange i L [l PL(A) =0.17
grey conglomerate, with subangular || || | | I 1 Il PL(D) = 0.13
L s to subrounded pebbles up to 10mm : : : : : : : : H 12.74m: P, pl, ro
- in size
Lo | ONE st oy |, || e 1 | s oo
L sandstone, 2% interbedded siltstone| | || | | i I 13.07m: J, 60°, pl, ro c 100! 56
| "3 SILTSTONE - Very low strength 1 c x PL(A) = 0.07
highly weathered, orange grey e | I I 13.26m: J. 60°. ol PL(D) = 0.07
I siltstone, with extremely low strength : : : : : : : : : : : H -<om:J, BU% pl, ro
F 13.42} [clay seams
L SANDSTONE - Very low strength, :T: : : __ : : : : : : H 13.44m: J, 70°, pl, ro
highly weathered, yellow fine _.
grained sandstone : : : : : |, : : : : : H Fgrom13.57m t0 14.0m,
SILTSTONE - Very low to low b=t I
strength, moderately weathered, Fthrrrtl=db I
orangesiltstone I I I I I R I I I I I I II
O srTsTonE - vayiwton | 1|1 = ] T L =003
- Very low to low L _
siengh moderately weathered, | LTI IFEETEE 1] amss gt PLD)=0.03
grey siltstone wi % interbedde — o
; 14.21m: J, 5°, pl, ro, fe
fine grained sandstone vt =1 | I Al nihe
14.27m: J, 5°, pl, ro
Y LR i Y I | I 14.33m:P,p|,lPo c |100]| 78
Y I O Il [ I I \_14.43m:J,50°, pl, ro, fe
[N L s ) L B A | I 14.45m: J, 5°, pl, ro, fe
[ I I [ 11 1 |\14.5m: J, 40°, pl, ro,
[ I N I 1l ?mmaclayiréf(i)ll s
= 1l 4.53m: J, 20°, pl, 3mm
cfere bl e i | clayinin PL(A) =007
PL(D) = 0.15
14.9 | |+|| | |+|| (I [ 1111 | 14.87m: P, pl, 3mm clay PL(A) = 0.17
[ T (1 I I LI [ | infill
RIG: 4WD Scout DRILLER: Tightsite LOGGED: Goodall CASING: HQ to 11.0m
TYPE OF BORING:  Solid flight auger to 11.05m, NMLC coring to 16.71m
WATER OBSERVATIONS: No free groundwater observed whilst auger drilling
REMARKS: *Surface levels assumed
SAMPLING & IN SITU TESTING LEGEND
B Buksanpe: P Boon sammi PLIA) Porntload axiltest 1(50) (UPR)
ulk sample Iston sample oint load axial test Is| a
BLK Block sample U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa) D g’ P t
5 Diaturbod Smple b Watersoop” P e peneraiontest (/) ougias ariners
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 24.0m AHD* BORE No: 104
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 4/5/2016
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description VI\:/)ggtﬁa:ri% 2 Stlsgr%th 5 I;ractyre Discontinuities Sampling & In Situ Testing
2| Depth of S8 T 5 % PACING 1 o sding U - doint o |o®|n | TestResults
(m) (BJEIEII;I%I‘IIEI%E 38 S—Shearg F - Fault = g 8 EO\O &
Strata 23Z30¢ 51813181218l a3 I 4 Comments
SANDSTONE - Low to medium Mripsp TIpr o T . PL(D) =0.36
15.1 strength, slightly weathered, grey 11 LT I 15.04m: J, 5%, pl, ro PL(A)=0.39
_\ﬁne grained sandstone (continued) | I I 15.18m: J. 90°. 10mm C [100]| 78
15.27 SILTSTONE - Extremely low to low L I clay infill Y
strength, slightly weathered, grey I L1 I
siltstone with 30% thinly laminated | [ Il
fine grained sandstone | 11 I'l"| 15.45m: P, pl, ro, 3mm
SANDSTONE - Medium strength, ' : : : H clay infill
15.65n moderately weathered, grey fine | R Ll
_Erained sandstone /— | R Ll
SILTSTONE - Extremely low | L1 |
stlrte?gth,s!{gtgglvwgatthire(;i& g&e}( I L1 I 15.87m: P, pl, ro
L siltstone wi 6 interbedded, fine -
1 161 grained sandstone I : : : : c |100] 63 | PHAI=0.02
"'| COAL - Low strength, moderately | |11 |
weathered, black coal | |1 | PL(A)=0.24
| |1 | PL(D) = 0.27
I ([ I 16.38m: J, 5°, pl, ro
| I 1 Meame o 407 Bl ro
From 16.54m, extremely low : : : : || : :
16 strength, extremely weathered 1
16.711 | SILTSTONE - Extremely low RN RN | ii ii
strength, extremely weathered, grey BERE BERER IR
siltstone (soil-like properties) R EERRE Lol
L 47 B]?_redlsgonpnued at 16.7Tm , Timit R EERRE Lol
of investigation BERR RERRER I
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
-18 T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
-19 T Tl I
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
ol (e
T Tl I 11l
T Tl I 11l
[ Ll L1111
RIG: 4WD Scout DRILLER: Tightsite LOGGED: Goodall CASING: HQ to 11.0m
TYPE OF BORING:  Solid flight auger to 11.05m, NMLC coring to 16.71m
WATER OBSERVATIONS: No free groundwater observed whilst auger drilling
REMARKS: *Surface levels assumed
B Buksampe” SAMPLENG'%%':?‘?J‘:.J reeTe LEESE'%‘?.‘°Z‘“’~‘°Rd‘i‘?i‘é’é)(‘(’&mp’)
ulk sample Iston sample 'oint load axial test Is| a
e ) iEahe MEmaanSi- BN Douglas Partners
D  Disturbed sample >  Water seep S Standard penetration test
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




CONE PENETRATION TEST LOCATION: NORTHCOTT DRIVE, KOTARA CPT104
CLIENT: SCENTRE GROUP LTD Page 1 of1
REDUCED LEVEL: 24.0 m AHD! DATE 19/4/2016
PROJECT: KOTARA SHOPPING CENTRE - STAGE 4 EXPANSION
COORDINATES: PROJECT No: 71995.07
Cone Resistance Sleeve Friction Friction Ratio
dc (MPa) fs (kPa) Ry (%)
10 20 30 40 50 0 100 200 300 400 500 0 2 4 6
Depth 1 | | 1 1 ] L | | | | ] . . Depth
m T TSI T T T T T T Soil Behaviour Type (m)
0. 00 1.0 2.0 3.0 4.0 50 _ o
T O —— PRE DRILLED %
T <L
14 1.00 — F1
SILTY CLAY / CLAYEY SILT and SAND:
Soft 142 [
DUMMY CONE — |
2 2.00 F2
- CLAY and SILTY CLAY / CLAYEY SILT:
= Firm to Stiff 7
=
283 <
3 CLAY: Very Stiff to Hard — i L3
4 <§ X
5 g s
T
From 5.5 m depth with some sandy clay g
N 5.87 —F
64 — CEMENTED SAND / CLAYEY SAND: 6.08 S ré
Medium Dense to Dense A4
SILTY CLAY / CLAYEY SILT : Very Stiff to a,
. Hard with some possible clayey sand 3 L,
lenses
8- 3]
C\>
ey
9 2_( to
El
107 I e ey A —F—+ — 1012 [<< o
End at l(sz qc — 642 rRUDADCC DCOUNUCKN 10.26
114 F11
12+ F12
134 13
14 t14
15+ F15
164 L16
174 17
184 18
194 19
20- 20

REMARKS: TEST DISCONTINUED DUE TO LIMIT OF THRUST. TEST LOCATION PARTIALLY PRE-DRILLED TO 1m DEPTH PRIOR TO TESTING.
DUMMY CONE UTILISED FROM 1.42m TO 2.00m DEPTH DUE TO BENDING. GROUNDWATER MEASURED AT 2.3m DEPTH AFTER WITHDRAWAL OF RODS.
*SURFACE LEVEL INTERPOLATED FROM SURVEY PLAN PROVIDED BY CLIENT

Water depth after test: 2.30m depth (measured)
File: P:\71995.07 - KOTARA, Westfield Kotara, Stage 4\4.0 Field Work\4.2 Testing\CPT104.CP5
Cone ID: 120618 Type: I-CFXY-10

RIS s m Douglas Partners

Geotechnics | Environment | Groundwater




DOUGLAS PARTNERS PTY LTD

104 PROJECT 71995.07

11.0m - 16.71 m

21.04.2016

FTROE@ e Flm LoT

K

Douglas Partners |\ cstficid Kotara Stage 4

Geotechnics | Environment | Groundwater

Core Photoplate PROJECT:  71995.07
PLATE
No: 2
Northcott Drive, Kotara REV: 0
CLIENT:  Scentre Group Ltd DATE: 18.05.16




CONE PENETRATION TEST

CLIENT: SCENTRE GROUP LTD

PROJECT: KOTARA SHOPPING CENTRE - STAGE 4 EXPANSION

NORTHCOTT DRIVE, KOTARA

REDUCED LEVEL:RL 25.2 m AHD*

CPT105

Page 1of 1
DATE 20/4/2016

PROJECT No: 71995.07

Cone Resistance

Sleeve Friction

Friction Ratio

154

dc (MPa) fs (kPa) Ry (%)
10 20 30 40 50 0 100 200 0 2 4 6 8 10
Depth 1 | | 1 1 ] L | | . .
(m oo T T T TT T —T - Soil Behaviour Type
0. 00 1.0 2.0 3.0 4.0 5.0
——— PRE DRILLED L —
C>
14 - - 1.00
: CLAY with some ORGANIC CLAY: Very Cgb
: Soft to Soft (possibly filling) ]
1.97 <= |
] : SILTY SAND / SANDY SILT: Medium 220 | =
= — dense T |
= CLAY with some SILTY CLAY / CLAYEY =
3 SILT: Stiff to Very Stiff
- 3.49 /5
g { SILTY CLAY / CLAYEY SILT: Stiff é
N
L §>
51 5.11 %
7 \> CLAY: Very Stiff to Hard “\L
6+ i\ =S
|
[ L
] "
i i — 7]
IT= =
8- <
! — - 8.26 -
| — SILTY SAND / SANDY SILT : Medium [
E Dense
94 —
(/_/_> C}
=1 |
L R
107 — | 10.12 =
I SAND and SILTY SAND / SANDY SILT: e
1 | Medium Dense to Dense 10.48 s
SILTY CLAY / CLAYEY SILT : Very Stiff to 5
11
Hard
<~ ii
——
—
12+ — -
\\ g
| = ] =4
] ]
134
é = =T
14] — [
—
;> o

From 15.5 m depth, very stiff

[\,

16

16.07

Depth
(m)

ro

ri1o

ri1

ri2

ri3

ria

ri5

ri6

End at 16.18m (q¢|= 55.8

174

PRUBABLE BEDROCK

18+

194

20-

16.18

REMARKS: TEST DISCONTINUED DUE TO LIMIT OF THRUST. TEST LOCATION PARTIALLY PRE-DRILLED TO 1m DEPTH PRIOR TO TESTING.

GROUNDWATER MEASURED AT 2.3m DEPTH AFTER WITHDRAWAL OF RODS.
*SURFACE LEVEL INTERPOLATED FROM SURVEY PLAN PROVIDE BY CLIENT

Water depth after test: 2.30m depth (measured)

File: P:\71995.07 - KOTARA, Westfield Kotara, Stage 4\4.0 Field Work\4.2 Testing\CPT105.CP5
Type: I-CFXY-10

Cone ID: 120618

ConePlot Version 5.9.2
© 2003 Douglas Partners Pty Ltd

ri7

ri18

r19

~20

m Douglas Partners

Geotechnics | Environment | Groundwater



BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 26.0m AHD* BORE No: 106
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 12/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 4
L Degree of Rock . A . . .
Description Wea?thering e Strength | = I;ractyre Discontinuities Sampling & In Situ Testing
fra D(‘;p)th of S REBEREN p(ﬁ')ng B -Bedding J - Joint g |o®|g | TestResults
Strata 2322 0C SI_EII;I%I%,II%IE ;g 82 38 | S-Shear  F-Fault =882 &
30K zl8lsI2IZlels| |2 35 82 14 Comments
0,05 ~ASPHALT TTTTT T T T T TT T1
FILLING - Generally comprising dark : : : : : : : : : : : : H H A
0.211 brown silty sand / sandy silt filling, R REERE Lo
fine to medium grained sand with
some subangular gravel up to 15mm : : : : : : : : : : : : H H
in size, humid
FILLING - Generally comprising : : : : : : : : : : : : H H A
0.6 brown clayey sandy gravel filling, RERE REERE RN
fine to medium grained sand,
subangulgrtqsubrounded gravel up : : : : : : : : : : : : H H
(o 20mm n size, W>Wp BRER ERRREERIIEE
CLAY - Very stiff to hard, brown RN ERERN TR
L4 mottled red clay with some fine R EERRE Lol A
grained sand, trace subangular to TRER AEERR TR ]
| )
S graveluptoSmMIn EERRRE R I PP = 500-600
' 1 e I S 5%12
N P N=21
1 e I
1 e I
From 1.5m, grey mottled red T e I
1 e I
1 e I
1 e I
1 e I
1 e I
2 From 2.0m, gravelly, subangular to : : : : : : : : : : : : H H
subrounded gravel up to 15mm in R EERER IR
size
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
RN NRRERE NI pp = 400-500
S 49,10
1 e I N=19
1 e I
1 e I
-3 1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I A
From 3.5m, grey I LT I
1 e I
1 e I
1 e I
1 e I
1 e I
Lsa 40 1 e Il I
CONGLOMERATE - Extremely low Pl o1l s 26,6/120,-
strength, extremely weathered, grey RN (_ RN 111 refusal
conglomerate with subangular to NEEEENZ IR 11
S_ubrounded pebbles up to 15mmin L1 OC L1111 (1]
4.32size T R 11/ 432m: CORE LOSS:
CORE LOSS - 1.09m (probably |1 11 INTT | 1090mm
extremely low strength | | | | |l | | | |
conglomerate) I N\I/1 | |1 |1 | I c|12|0
TR |1 |1 | I
| VIN | |1 |1 | I N |
I/ 1\ A1 1 NI I/ [
|11 11 I/ 11
[ [ [
RIG: Truck DRILLER: Total Drilling LOGGED: Goodall CASING: HW to 10.5m
TYPE OF BORING:  Solid flight to 4.0m, NMLC 5.4m, wash 8.0m, NMLC to 11.4m, wash to 12.6m, NMLC to 18.0m
WATER OBSERVATIONS: No free groundwater observed whilst auger drilling
REMARKS: *Surface levels interpolated from survey plan provided by client
SAMPLING & IN SITU TESTING LEGEND
g gul?(ersan;ple P g}as sampleI PL(A) Ehotollorgsatlolndet(lec(tg(;)(;()';\)ﬂrg))
ulk sample iston sample oint load axial test Is a
BLK Block I U, Tub I dia)  PL(D)Pointload di I test Is(50) (MP
B¢ Blockcape b (e sampl ki) PLO)Eont bed demetl e 550) (47 (/) Douglas Partners
D Disturbed sample >  Water seep S Standard penetration test A .
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 26.0m AHD* BORE No: 106
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 12/5/2016
DIP/AZIMUTH: 90°/-- SHEET 2 OF 4
inti Degree of Fract Di tinuiti S ling & In Situ Testi
Description U | Fracture iscontinuities ampling & In Situ Testing
#| Depth Weathering 5 £| Spacing ® Test Results
74 (m) of ® ) (m) B - Bedding J - Joint g (et o
o =\ wo Qg | S-Shear  F-Fault > 888"\ &
Strata EEEZrr g & &8 " |Pe Comments
CORE LOSS - 1.09m (probably TT 1717 T 1
extremely low strength [ 1] | cl12]0
conglomerate) (continued) N/ |
4,24,10/40
cC|38]|0 L
41 CONGLOMERATE - Extremely low s refusal
5.54 1 strength, extremely weathered, grey
conglomerate with subangular to 5.54m: CORE LOSS:
subrounded pebbles up to 15mm in 2460mm
size
CORE LOSS - 2.46m, (wash bore)
-6
-7
"8 80 CORE LOSS - 1.96m (probably 8m: CORE LOSS:
completely weathered conglomerate) 1960mm
Lo clte| o
9.96
RIG: Truck DRILLER: Total Drilling LOGGED: Goodall CASING: HW to 10.5m

TYPE OF BORING:  Solid flight to 4.0m, NMLC 5.4m, wash 8.0m, NMLC to 11.4m, wash to 12.6m, NMLC to 18.0m
WATER OBSERVATIONS: No free groundwater observed whilst auger drilling
REMARKS: *Surface levels interpolated from survey plan provided by client

SAMPLING & IN SITU TESTING LEGEND
G PID

Gas sample Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test

Water level V__ Shear vane (kPa) Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 26.0m AHD* BORE No: 106
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 12/5/2016
DIP/AZIMUTH: 90°/-- SHEET 3 OF 4
e Degree of i inuiti i i i
Description Weathering |- . I;ractyre Discontinuities Sampling & In Situ Testing
4| Depth £| opacing ® Test Result
© m) of g (m) B-Bedding J - Joint 2 12%|9 es &esu S
Strata g §§ §§ S - Shear F - Fault |2' (&] & x° Comments
SANDSTONE - Very low strength, T T _
slightly weathered, grey fine grained [ 11| 10.07m:J, 50° st, ro, PL(A) = 0.06
sandstone (continued) [ 1)1 | 1mm clayinfil clisl o gtgg;ggg
\Erom 10.19m, moderately | 1ijtl PL(D) = 0.05
weathered 1y ! !
1041 From 10.3m, extremely low strength, \ T T 71 40.4m: CORE LOSS:
extremely weathered, trace Il 780mm
subangular to subrounded pebbles INTE
up to 10mm in size | | |
CORE LOSS - 0.78m : : : :
: I | I : cC|19]| 0
-1 I /11 1
[l
11.18 —
""| SANDSTONE - Extremely low N
strength, extremely weathered, grey o1l
14 fine grained sandstone, trace [
[\ subangular to subrounded pebbles I I I I 11.4m: CORE LOSS:
up to 10mm in size N1 1200mm
CORE LOSS - 0.79m (wash bore) INTL
I\
| | |
I N/
[ I
12 I 1Ix T
[ I
I 1A
| | |
(I I /11 N
(I I/ 1
(N I/ 11l
I 11 Il
126 SANDSTONE - Very low strength, : : : | : : : : : gtgégzggg
fresh, grey fine grained sandstone PL(A) =0.17
with 15% thinly laminated siltstone 1 [ 11yl
rom 12.81m, moderately T I \_12.84m: P, pl, ro, fe
weathered, extremely low strength Il I I Il 12.87m: P, pl, ro, 10mm
13 Cifrr L ciay i
1 .
From 13.07m, very low strength, : : i i : : : : : \lé??r:?lllp plro,10mm | ¢ | 70 | 0
fresh o
RN [ IR 13.02m: J, 50°, pl, ro, fe
133 CORE LOSS - 03m SEEp (| 7] 13.3m CoRE Loss:
300mm
[ 1IK | [ |l
| | |
| R T T | 11 11 =
154k SILTSTONE - Very low to low T P 2008
_\strength,fresh,greysntstone /— b1 o b PL(A) = 0.17
SANDSTONE - Low strength, fresh, 1 TRER o1 b PL(D) =0.15
grey, fine grained sandstone with .
309 laminated siltstone 1IN (. || Il 13.88m: P, pl, ro, 10mm
L 14 14.0 | I s || | clayinfill c | 100] 50
SILTSTONE - Extremely low | 11
strength, highly weathered, grey = 111
siltstone with 30% to 40% ] —= N PL(D) = 0.03
interbedded fine grained sandstone = 1ol PL(D) = 0.1
rom 14.3m, very low strength = 1] 11 PL(A)=0:’31
NFrom 14.39m, medium strength M —_ [ 14.4m: J, 90°, pl, ro '
From 14.52m, low strength : : : : : - : : : : : PL(A)=0.15
rrrrf— R
C |100| 84
] I R
L O R
) L R
a\ 1 N L1l i PL(D) = 0.07
RIG: Truck DRILLER: Total Drilling LOGGED: Goodall CASING: HW to 10.5m
TYPE OF BORING:  Solid flight to 4.0m, NMLC 5.4m, wash 8.0m, NMLC to 11.4m, wash to 12.6m, NMLC to 18.0m

WATER OBSERVATIONS: No free groundwater observed whilst auger drilling
REMARKS: *Surface levels interpolated from survey plan provided by client

SAMPLING & IN SITU TESTING LEGEND
G  Gas sample PID Photo ionisation detector (ppm)

PL(A) Point load axial test Is(50) (MPa)

PL(D) Point load diametral test Is(50) (MPa)

A Auger sample
B Bulk sample
BLK Block sample

Piston sample
Tube sample (x mm dia.)

"V sCT

C  Core driling Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample Water seep S Standard penetration test
E  Environmental sample Water level \ Shear vane (kPa)

(}Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 26.0m AHD* BORE No: 106
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 12/5/2016
DIP/AZIMUTH: 90°/-- SHEET 4 OF 4
Description VI\:/)ggtﬁa:ri% o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing
| Depth ST T g g Spacing . . = Test Results
4 of @ g g 2|8 B - Bedding J - Joint 2 (2%
(m) (‘5_|§|_>’~| I-gl-:lf-llg:,;v Lngbm)oo S—Shearg F - Fault & Sgga\o &
Strata 52230 |nl®BI8285 5 85 B8 " e Comments
‘From 14.95m, very low strength : : : : : : : : : : : : HE:I: 15.03m: J, 40°, pl, ro
1 Mrrriri (. 15.16m: J, 60°, pl, ro
15.27 1 Mrrriri I
SANDSTONE - Very low strength, NEEN o T
fresh, grey fine grained sandstone R 1 'S RN PL(A)=0.07
with 15% thinly laminated siltstone R NN RN PL(D)=0.1
1 e I
1 () T | I _
PL(D) =0.32
RERR e o ®)
1 g I
1 Il [ I PL(A)=0.35
1 g I PL(D)=0.1
16 1 e I
RN BlIIERER R C | 100) &4
1 e I
16.2 PL(A) = 0.14
SILTSTONE - Low strength, fresh, 11 e I pLEAg=Q_1g
grey siltstone F1rnd Il I 10 PL(D) =0.16
1 e I
1 e I PL(D)=0.13
1 e I PL(D)=0.18
1 e I
16.68 COAL - Extremely low strength, e InpEEE [ From 16.68m to 17.1m,
moderately weathered, black coal T LT [ I
I e N
I e N
17 I e N
171 I e I
SILTSTONE - Low strength, NI RN I
moderately weathered, grey siltstone | | ||| | | RN I
with occasional coal lenses ihoo NEEER I
17.32m: J, 5°, pl, sm
173t COAL - Extremely low strength, BERE FErd Lol NMFrom 17.37m tg17_45m'
extremely weathered black coal (soil Lrrnd LEErnd LI fg
like properties) 1 e I 11 [\7.49m: P, pl, ro, 3mm c 100! 24
1 e [ 11 |\ clay infill
[ [ [ 11 |M7.51m: P, pl, ro, 1mm
From 17.72m to 17.36m, clay like e N 11 11 clay infill
properties RN NN 11 \From17.58m to 17.72m,
1 e [ [\fe
L18 18,0 - b ey f From 17.76m to 18.0m,
*| Bore discontinued at 18.0m , limitof [ | | | | | R R \fg
investigation RN NRRERE NI
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
-19 T e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
L1111 [ | 11 11
RIG: Truck DRILLER: Total Drilling LOGGED: Goodall CASING: HW to 10.5m
TYPE OF BORING:  Solid flight to 4.0m, NMLC 5.4m, wash 8.0m, NMLC to 11.4m, wash to 12.6m, NMLC to 18.0m
WATER OBSERVATIONS: No free groundwater observed whilst auger drilling
REMARKS: *Surface levels interpolated from survey plan provided by client
SAMPLING & IN SITU TESTING LEGEND
g gul?(ersan;ple g gats sampleI E:_?A) Ehpttolior:jsatjolr}d(-ztt(lec(tgg)(;()';\)ﬂrg))
ulk sample Iston sample 'oint load axial test Is| a
BLK Block sampl U, Tub I dia)  PL(D)Point load di I test Is(50) (MP:
B¢ Bk sampe b pibesampl (mmdia) - PLID)Eontoad damai) e 5150 (Pa) (/) Douglas Partners
D  Disturbed sample >  Water seep S Standard penetration test
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater
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CLIENT:  Scentre Group Ltd DATE: 18.05.16




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 24.7m AHD* BORE No: 107
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 9/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 4
Description VI\:/)ggtﬁa:ri% o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing
| Depth . S TerT g |g| Seacing . . = Test Results
2l (m) o @935 g g§<“ (m) B - Bedding J - Joint 2 1eta o
GRS EEEL Vo | sian F - Faul > (8818 &
Strata 52330g |318325EF [5 82 B8 | S-St Forad P 192" | comments
ASPHALT TTTTIT FTTTTI 1T 11
B N —— ERRR ERERRR I A
- y comprising dark ||| RERRRAR I
brown sandy gravel filling with fine R REERE Lo
to medium grained sand and
subangular to subrounded gravel up L FErrn LT
to 10mm in size, humid : : : : : : : : : : : : H H
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
From 0.9m, brown 1 e I 11l A
~1 1O EILONG - General = 1 Tl [
y comprising grey
silty sand with fine to medium Lrrnd LEErnd Lo 1l A
1.2} grained sand, trace subangular to LT LEET Lol
subrounded gravel up to 10mm in FrrrrpaA e I
1-3M\size, humid I llIIIIII I 11l A
SILTY CLAY - (Stiff), dark brown : : : : : A : : : : : : : H H
silty clay, with some subangular to 4
subrounded gravel up to 10mm in LT 4 LEET Lol
size, M>Wp I llIIIIII I 11l
SIILT\'(/IC;b,VAY-Firm, dark brown silty : : : : : A : : : : : : : H H A
clay, M>» Wp
Frrrryyerrrnnd I 11l
LT ryyrrrrn I 11l
2 % I 11l —
A |
vd
BREREZZERRRRRE N I s NS
[V I 11l =50
(I I O I I A O [ PP =
FrrrryA T I 11l —
Ly AT I 11l
ety I 11l
[ I 11l
[ I 11l
FrrrriaA e I 11l
i I
3 Fron_13.0m,_stiffand some fine to I I I I I L/ I I I I I I I II II
medium grained sand R : : EERRE Lol
IIIIIIIIIIIII I 11l
T Tl I 11l
i I
RERER S AN ]
NEERN G AR N
Ly I 11l 3,6,8
NEREE ¢ RN A S N =14
LT ryyrrrrn I 11l
% I 11l L
-4 ey I 11l
At4.0m, wet RN N N
e [
[V I 11l
I 4 I I 11l
FrrrryA T I 11l
Ly AT I 11l
3 "SANDY CLAY - Stiff, brownsandy | | | | 117 A LT 11T
clay, fine to medium grained sand, 1 g FErrn I
with some silt, M>» Wp [ I I I £ I I B A I 11l
T Tl I 11l
T Tl I 11l
T Tl I 11l
[ [ L1111
RIG: Scout DRILLER: Total Drilling LOGGED: Goodall CASING: HWT at 8.5m, then HQ at 10.0m

TYPE OF BORING:  Hand auger to 2.0m, solid flight auger from 2.0m to 8.0m, wash bore from 8.0m to 9.5m, NMLC from 9.5m to 17.8m
WATER OBSERVATIONS: Free groundwater observed at 7.0m whilst augering
REMARKS: *Surface levels interpolated from survey plan provided by client

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ( '

BLK Block sample
C  Core driling wat B Pocket p ometer (kP
ater seej [andar enetration tes . .
Water lovel V  Shearvane (kPa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 24.7m AHD* BORE No: 107
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 9/5/2016
DIP/AZIMUTH: 90°/-- SHEET 2 OF 4
Description Vega?tﬁa;i% o St?gggth .| Fracture Discontinuities Sampling & In Situ Testing
| Depth of S TerT g |g| Seacing . . o lo Test Results
x (m) E—l§|3| 1§l |§’|_-§,; (m) B - Bedding J - Joint g gdga\" 2
Strata 532308 |5I533E55| [5 85 83 | S-Swer Fofau F1°2|% | comments
SANDY CLAY - Stiff, brown sandy Frrrri ATTTTT 1T 1T
clay, fine to medium grained sand, TPzt I
with some silt, M> Wp (continued) [ T I I 57 I O O B R O I 44,7
] ]
LTt o pp = 150-200
FETErpZ 4t I ]
P frrrnrn I
LTy 00000 I
[Ny I
FErrrpZ 00 I
[N NN I
Lyt I
6 [Ty A0 I
Frrrrpz At I
(RN NN I
LTy e I
Lty AL I
R AN I
FETErpZ 4t I I
From 6.5m, very stiff [N N I
LTy 00000 I
[Ny I s 9,11,14
FErrrpZ 00 I N =25
17
r7 LLTLLV AT (R
I 76 I O A R A A -2 [ D
N - N
N 7 I - I
Lty AL I
R AN I
FETErpZ 4t I
P frrrnrn I
LTy 00000 I
[Ny I
FErrrpZ 00 I
[N NN I
Lyt I
-8 [Ty A0 I
Frrrrpz At I
(RN NN I
LTy e I
Lty AL I
R AN I
FETErpZ 4t I
P frrrnrn I
LTy 00000 I
[Ny I
FErrrpZ 00 I
[N NN I
Lyt I
Lo N I
Frrrrpz At I
(RN NN I
LTy e I
Lty AL I
R AN I
FETErpZ 4t I
95" SANDY GRAVEL - Loose to medium IIIIIQ'. S EEEEEN Lo 1l ]
dense, grey sandy gravel, fine to LT Q'C) LEET Lol
medium grained sand with s Lol 5,8,13
subangular to subrounded gravel up IIIIIé.Q: Tl 10 S N =21
9.851-t0 10mm size, wet [ B B 759 B O B R A I 11l
1 LT I pp = 300-350
[ [ L1l 11 1
RIG: Scout DRILLER: Total Drilling LOGGED: Goodall CASING: HWT at 8.5m, then HQ at 10.0m

TYPE OF BORING:  Hand auger to 2.0m, solid flight auger from 2.0m to 8.0m, wash bore from 8.0m to 9.5m, NMLC from 9.5m to 17.8m
WATER OBSERVATIONS: Free groundwater observed at 7.0m whilst augering
REMARKS: *Surface levels interpolated from survey plan provided by client

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ( '

BLK Block sample
C  Core driling wat B Pocket p ometer (kP
ater seej [andar enetration tes . .
Wator lovel V  Shearvane (kPa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 24.7m AHD* BORE No: 107
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 9/5/2016
DIP/AZIMUTH: 90°/-- SHEET 3 OF 4
Description VI\:/)ggtﬁa:ri% o StFr{gr?gth _| Fracture Discontinuities Sampling & In Situ Testing
Depth 5 =8| Spacing <
i (rr?) of 8§33 g 85T (m) B-Bedding J - Joint g |e¥|g | TestResults
0] Sl_bllgl‘gl-clblf = = a9 S-Shear  F-Fault >188 8"\ &
Strata 5230y |sl8BEEg S 55 B8 - Comments
SANDY CLAY - Very stiff, orange FTTTT FTTTTT T TT 1T
sandy clay, fine to medium grained i FErrrd I
sand, some subangular to I rrn e [
subrounded gravel up to 5mm in 1 AR EEEN I 11l
e M (eontnued N Zuinnmm
T RN I 11l
T SR EEEN I 11l
T A1 1011 I 11l
T Tl I 11l
T AT I 11l
T S I 11l
T 20100111 I 11l 3%7/9?
_11 110 + + + + + + + + + + + +—+ +—4 Feiusa
CONGLOMERATE - Extremely low : : : : : 5 : : : : : : H H S (double
strength, extremely weathered, grey ERER C RRRRR o bouncing)
conglomerate with ) 0 c |100] o
subangular/subrounded pebbles up : : : : : OC : : : : : : H H
to 10mm in size 8) C _
rom 11.36m, high to very high [1 L R | gtgég;;ig
strength and moderately weathered : : : : : : : : : : : : H H
I Tl 1l
I Tl 1l
I Tl 1l
I Tl 1l
I Tl 1l
r12 I Tl (N |
I Tl | R 1%-04m2|J, 60f°iIP|yT0, (A) =162
12.15 - I ettt || (. 1l mm clay infi PL(A) =1.
SANDSTONE - High strength, b i i i i I IR \'12.12m:J, 20°, pl, ro, fe PL(D)=1.26
moderately weathered, orange fine . cleol o
12'35'\?mediumgrained sandstone 1 I || Il 12.28m: J, 50°, pl, ro, fe
rom 12.31m, extremely low I : : : I : I | H :I ;ggim CORE LOSS:
strength and extremely weathered NERY/ N
CORE LOSS - 0.74m | | | | | |
|1 | [ I
|1 | [ I
| | |1 | | |
| | |1 I /11 N
-13 [ 11 I/ 11 1
13.1 [ [l 11
13171, SANDSTONE - Extremely low i Frrrn I
13,2 strength, extremely weathered, e | [N 11
orange fine to medium grained —Ilrr N
sandstone —lrrrrn NN
COAL - Extremely low strength, prrr [ 1l
extremely weathered black coal b | | \13.48m:P, pl, ro, fe
(soil-like properties) — b | || || | 13.53m:P,pl ro _
SILTSTONE - Extremely low Sl | I | || | 13.64m: P, pl, ro gtgg\%;ggl
13.74 Streng_tltt1,tmoderatelyweathered, 1 I 13.74m: CORE LOSS: ’
grey siltstone 140mm
P 1388 t 13.73m depth, coal seam 10mm 71— TTTTT TT 1T clotlsa
14 thick [T T i Il PL(D) = 0.03
" e B o
SILTSTONE-ExtremerIow | | | | | __ | | | | | | | || 14.08m:P, ero
strength, extremely weathered, grey b l=Ab | I 14.14m: P, pl, ro, 10mm PL(A) = 0.01
iltstone (soil-like properties) b t=thr I 11 L clayinfil PL(D) = 0.03
rom 13.92m depth, very low =t I R \14.37m:P, pl, ro
Etrength with coal lenses up to 5mm b=t Lo I 13.43m:.}, 20f°, pl, ro,
hick — mm clay infill
rom 14.08m depth, extremely low : : : : : T : : : : : : : H :
tov%r]ylo:/jvstrength, highly oo b= I1 I
weaihere v =] o |
e =l |11
[ I § N I I 14.92m: P, pl, ro, 10mm
RIG: Scout DRILLER: Total Drilling LOGGED: Goodall CASING: HWT at 8.5m, then HQ at 10.0m

TYPE OF BORING:  Hand auger to 2.0m, solid flight auger from 2.0m to 8.0m, wash bore from 8.0m to 9.5m, NMLC from 9.5m to 17.8m
WATER OBSERVATIONS: Free groundwater observed at 7.0m whilst augering
REMARKS: *Surface levels interpolated from survey plan provided by client

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ( '

BLK Block sample
C  Core driling wat B Pocket p ometer (kP
ater seej [andar enetration tes . .
Water lovel V  Shearvane (kPa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 24.7m AHD* BORE No: 107
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 9/5/2016
DIP/AZIMUTH: 90°/-- SHEET 4 OF 4
Description Vega?tﬁa;i% _ . I;ractyre Discontinuities Sampling & In Situ Testing
7 Depth of 7| °pacing - o o |o®¥|a Test Results
(m) _-5; (m) B - Bedding J - Joint g |5slas &
Strata E % % % o E g go §§ S - Shear F - Fault [ o& ['4 Comments
SILTSTONE - Extremely low MrrTT 1T T clay infill PL(A)=0.04
strength, extremely weathered, grey 1 I [ PL(D) = 0.01
siltstone (soil-like properties) I [
(continued) 1IHRN [

1832 SANDSTONE - Low strength, : L : : : H : g_l'(g\));gzz:a
slightly weathered, grey fine grained '
sandstone with 30% interbedded Ll Lol
siltstone ] [ L1 PL(A) = 0.35

[T [ pL(A)=0:21
[ [ PL(D) = 0.11
[T [
[T [
[T (I PL(A) = 0.26
-16 111 . 15.96m: J, 5°, pl, ro
[T (R (N
[T (R (N
[T (R (N
: : : : : : H 1] | 18:32m:J, 10°, pl, ro PL(A)=0.2
LI R PL(D) =031
From 16.5m, medium strength 111 [
[T I 11l
[T I 11l
[T I 11l
[T I 11l
[T I 11l
-17 [ I PL(A) = 0.33
[T I 11l
[T I 11l
i N
BRI IR s
[T I 11l
[T I 11l
[T I 11l

177" SILTSTONE - Extremely low : : : : : :: :: 17.74m: 3. 10°. ol

17.8-\syrength,slightlyweathered, grey NN N fam: J, 10, P sm
giltstone _ __ RN IR

L1s _Eioredlscpntlnued at 17.8m, limit of R N
investigation
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
L 19 1 I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
[ L1111
RIG: Scout DRILLER: Total Drilling LOGGED: Goodall CASING: HWT at 8.5m, then HQ at 10.0m

TYPE OF BORING:  Hand auger to 2.0m, solid flight auger from 2.0m to 8.0m, wash bore from 8.0m to 9.5m, NMLC from 9.5m to 17.8m
WATER OBSERVATIONS: Free groundwater observed at 7.0m whilst augering
REMARKS: *Surface levels interpolated from survey plan provided by client

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ( '

BLK Block sample
C  Core driling wat B Pocket p ometer (kP
ater seej [andar enetration tes . .
Wator lovel V  Shearvane (kPa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample
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DOUGLAS PARTNERS PTY LTD

BORE 108 PROJECT 71995.07 21.04.2016

K

Core Photoplate PROJECT:  71995.07
Douglas Partners |\ cstficid Kotara Stage 4 POATE 4
Geotechnics | Environment | Groundwater .

Northcott Drive, Kotara REV: 0

CLIENT:  Scentre Group Ltd DATE: 18.05.16




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 24.0m AHD* BORE No: 108

PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07

LOCATION: Northcott Drive, Kotara NORTHING: DATE: 11/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 4

- Degree of Rock ! T ) . .
Description Weathering I;r;;:étjnrg Discontinuities Sampling & In Situ Testing

(m) B - Bedding J - Joint
S - Shear F - Fault

—1| Depth
4 of
(m)

Strata 2EZ3vs

Graphic
Lo
Water

a Test Results
| &

Type
Core
Rec. %

Comments

0.05LASPHALT

FILLING - Generally comprising
brown silty sandy gravel filling with
fine to medium grained sand and
subangular to subrounded gravel up
to 10mm in size, humid

>

From 0.5m depth, grey sandy
gravel; gravel fraction up to 20mm
maximum dimension, with trace silt

FILLING - Generally comprising
brown gravelly clay filling, with some
L1 1.0k fine to medium grained sand, with
subangular gravel up to 15mm in
size, M<Wp
FILLING - Generally comprising
brown clay, with some fine to
medium grained sand, trace silt,
M<Wp

rom 1.2m, silty, M<<Wp

From 2.0m depth, brown-red clay
with trace sand, silt and rootlets,
M<Wp

2.8

CLAY - Hard, grey mottled orange
and red clay, trace subrounded

L3 gravel up to 6mm in size, M<<Wp pp = 400-450

From 4.1m depth, stiff to very stiff,
grey clay, with some subangular to
subrounded gravel up to 20mm in
size, trace rootlets, M=Wp

46,8
N =14
pp = 300-350

-
=3
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:

82 88

oS o«
I T T1
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| [l
| 1111

RIG: Scout DRILLER: Total Drilling LOGGED: Goodall CASING: HQ at 11.5m

TYPE OF BORING:  Hand auger to 2.0m, solid flight auger from 2.0m to 11.0m, washbore from 11.0m to 12.15m, NMLC from 12.15m to 17.59m
WATER OBSERVATIONS: Free groundwater observed at 8.8m whilst augering

REMARKS: *Surface levels interpolated from survey plan provided by client

SAMPLING & IN SITU TESTING LEGEND
A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tubesample (xmmdia)  PL(D)Point load diametral test Is(50) (MPa) o u a s a rt n e rs
C  Core driling W  Water sample pp  Pocket penetrometer (kPa) ( '
D  Disturbed sample >  Water seep S Standard penetration test A .
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 24.0m AHD* BORE No: 108
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 11/5/2016
DIP/AZIMUTH: 90°/-- SHEET 2 OF 4
Description VI\:/)ggtﬁa:ri% o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing
2| Depth of S TerT g |g| Seacing . . o lo=|g | TestResults
(m) o FE = B -Bedding - Joint S [sglox &
Strata 52330y |sSIBBEEG 5 85 38| S-Swar PRt P I92)1F | Comments
CLAY - Hard, grey mottled orange FTTTi T T TT 1T
and red clay, trace subrounded I LT [
gravel up to 6mm in size, M<<Wp T Tl I
(continued) 1 e I 11l
1 e I
1 e I
T e I I
From 5§7r)n mottled red orange (Fe NEEN RN T
staining? NN PELEEE [ 1l -
IR IRERRE R s PP g0
1 e I N=15
1 e I
1 e I —
6 1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
From 6.7m depth, brown : : : : : : : : : : : : H H A - 100-150
BEEN RERRRE NI PP
1 e I
7 From 7m depth, very stiff to hard, : : : : : : : : : : : : H H
arey NERN NRRERE NI pp >600
1 e I S 5,10,14
1 e I N=24
1 e I
1 e I ]
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
-8 1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
HHZi i
88 GRAVELLY CLAY - Very stiff, brown | | | | | | 5324 1 [ 1 11| fl ol A
gravelly clay, with subangular to [ R B T T v I B O
Lg subrounded gravel up to 15mm in et I | I
size, with some fine to medium NN P e
\'g:rained sand, M=Wp 1 ? e I 11l pp = 300-400
rom 9.1m, grey 1 /)}5( Tl I 11l S 58,11
From9.3mt09.4n"_|,greymottled : : : : : 9’66 : : : : : : : H H N=19
‘\'(;range/red (Festalnlng?) I I I I I I I I I I I I II II |
rom 9.4m, grey NN PELEEE [ 1l
rom 9.5m, wet 11 p e I
[ R B e I
et I
Hil-
IIIIIWJXIIIIII L 11 11
RIG: Scout DRILLER: Total Drilling LOGGED: Goodall CASING: HQ at 11.5m

TYPE OF BORING:  Hand auger to 2.0m, solid flight auger from 2.0m to 11.0m, washbore from 11.0m to 12.15m, NMLC from 12.15m to 17.59m
WATER OBSERVATIONS: Free groundwater observed at 8.8m whilst augering
REMARKS: *Surface levels interpolated from survey plan provided by client

SAMPLING & IN SITU TESTING LEGEND
A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tubesample (xmmdia)  PL(D)Point load diametral test Is(50) (MPa) o u a s a rt n e rs
C  Core driling W  Water sample pp  Pocket penetrometer (kPa) ( '
D  Disturbed sample >  Water seep S Standard penetration test A .
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 24.0m AHD* BORE No: 108
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 11/5/2016
DIP/AZIMUTH: 90°/-- SHEET 3 OF 4
L Degree of Rock . A . . .
Description Wea?thering o Strength | = Fractyre Discontinuities Sampling & In Situ Testing
| Depth of P RERRRERL Spacing 5 - Bodding J - Joint o |o®|a | TestResults
(m) S-lzga e zigz] M S Slgg|gx| &
Strata 52330y |nSIBBEEG 5 85 38| S-Swar PRl P I92)1F | Comments
GRAVELLY CLAY - Very stiff, brown [ TT T T T T T TT 1T
gravelly clay, with subangular to 1111 FErrn I
subrounded gravel up to 15mm in Frrrrg gt I
size, with some fine to medium I rrn e I
grained sand, M=Wp (continued) (N P10 [
IIIII%IIIIII I
Illllyzjtllllll I I
1 e I
1 e I = 300-400
RN EERRRE R s PP 71
[ Tl I N=18
[ N () e I
Frrrrg gt I —
m 11 1 e I
1 e I
IIIII%IIIIII I
Illllyzjtllllll I
1 e I
1 e I
1 e I
[ Tl I
[ N () e I
Frrrrg gt I
1 e I
1 e I
IIIII%IIIIII I
12 Illllyzjtllllll I — 16.7/40
1 éllllll I S refusal
1215 I ssss Ll g1l (double bounce)
SANDSTONE - Extremely low —
12.191 . . -
strength, extremely weathered, L L Lt ;ﬁoﬁm CORE LOSS: pp =250-350
yellow fine to medium grained [N A7 I I I I
sandstone I I I I I I I I II
1253 CORE LOSS - 0.34m 1 ! ! ! 1 ! ! ! T I !! [
3 LN UL LI LU T i |l LILI
CONGLOMERATE - Medium b NI ]
strength, moderately weathered, NI Fhor ]
orange conglomerate, with pebbles il o Lo ] PL(A) = 0.97
upto 15mm in size Lifr ciperef e )
| | | | | | | | | | | | || _\-Ilé.O{I!f!ilr, P, TO, T
-13 I [ I | [ [\ cay inil C | 64| 70| PL(D)=0.81
1305 SILTSTONE - Extremely low L i T 11| T2semiP Pl
13.14 strength, extremely weathered, grey [I':t| I =1 || [l PL(A) = 0.02
siltstone |11 [ N PL(D) = 0.02
SANDSTONE - Extremely low : : : : : : : : : : : H H
strength, moderately weathered,
grey fine grained sandstone I FErrn m I | 13.44m: 4, 50°, pl, ro,
I e [ 11 T | 5mm clayinfil
I e (.
137 (0 NI e (.
SILTSTONE - Extremely low 1T IR T N
sgrength,highlyweathered, grey e = - |
siltstone e L1 T] | fgom 1384m101388m. | ¢ 400 68
14 | I | [ Ll MFrom 13.97m to 14.15m,
= e LT g
e N
e el N
11NN b 10 From 14.24m to 14.34m,
= el [ |fe
= e I
e 1l [\ 14.48m: P, pl, ro
e el [ 11 Ifl |™14.5m:J, 70°% pl, ro, fe
) O = | I A (.
= el (.
= e (. ¢ 100! 71
e (. PL(A) = 0.01
1| I [ [
RIG: Scout DRILLER: Total Drilling LOGGED: Goodall CASING: HQ at 11.5m

TYPE OF BORING:  Hand auger to 2.0m, solid flight auger from 2.0m to 11.0m, washbore from 11.0m to 12.15m, NMLC from 12.15m to 17.59m
WATER OBSERVATIONS: Free groundwater observed at 8.8m whilst augering
REMARKS: *Surface levels interpolated from survey plan provided by client

SAMPLING & IN SITU TESTING LEGEND
A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tubesample (xmmdia)  PL(D)Point load diametral test Is(50) (MPa) o u a s a rt n e rs
C  Core driling W  Water sample pp  Pocket penetrometer (kPa) ( '
D  Disturbed sample >  Water seep S Standard penetration test A .
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 24.0m AHD* BORE No: 108
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 11/5/2016
DIP/AZIMUTH: 90°/-- SHEET 4 OF 4
inti Degree of Rock Fract Discontinuiti Sampling & In Situ Testi
Description UN PN _ racture iscontinuities ampling & In Situ Testing
| Depth P Weathering 5 ISItr:ar}gtlr]:I £| Spacing ® Test Results
4 (m) of c 9 §I§I H Iglgg (m) B - Bedding J - Joint o g: 8\° 2
Strata ggggwxo 2g;§§,g§ s 482 38 S-Shear  F-Fault S loe|lx®
30K zl8lsI2IZlels| |2 35 82 14 Comments
1 ITTTTTT 1T 1 PL(D) =0.03
[ e (.
15.18 SANDSTONE - Very low to low : | : : : : : : H I: 15.1t_3rr!:P, pl, ro, 10mm
strength,mode_ratelyweathered, il R Con b clay infill
brown, fine grained sandstone il NRE Co b PL(A) = 0.12
il SRR RININE PL()=007
LI L I | | 15.54m: J, 20°, |, ro, fe
15.65 [ 1] I I
SILTSTONE - Extremely low to very 11 RN I
Iowstr_ength,m(_)deratelyweathered, I 1h RN I
grey siltstone with 20% interbedded il RN [
fine grained sandstone L RN [
16 [ 1] I I PL(A) = 0.09
[ 1] I I PL(D) = 0.02
(i [ || | 16.13m: J, 50°, pl, ro, fe
[ 1] I I
| [ [ C [100] 71
[ 1] I I
From 16.49m to 16.56m, extremely d:t: : : : : | H
low strength, extremely weathered I 1h N | |1 From 16.56m to 16.63m, _
16.68 i RERREI 11 [\fg oo
SANDSTONE - Low strength, 16.64m: P, pl, ro, fe PL(A)=0.1
moderately weathered, grey fine [ L1 N (N \16.74m:P, pl, ro, fe
16.841\grained sandstone [ 1] L1 [ (N )
SILTSTONE-Lowstrength, [ 1] I | N N 16.89m: J, 85°, ro, fe PL(D) = 0.12
7 moderately weathered, grey siltstone : : : : : : : : H H
I 1h N T N 17.1m: J, 70°, pl, sm
| IR
1]l [ O I R PL(A) = 0.11
i EERENEIN PL(D) =01
[ 1] I [ (N
1759 Bore discontinued at 17.59m , limit T T 1T T
of investigation 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
-18 [ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
-19 |11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
[ 11 I I
L 11 111 | 11 11
RIG: Scout DRILLER: Total Drilling LOGGED: Goodall CASING: HQ at 11.5m

TYPE OF BORING:  Hand auger to 2.0m, solid flight auger from 2.0m to 11.0m, washbore from 11.0m to 12.15m, NMLC from 12.15m to 17.59m
WATER OBSERVATIONS: Free groundwater observed at 8.8m whilst augering
REMARKS: *Surface levels interpolated from survey plan provided by client

SAMPLING & IN SITU TESTING LEGEND
A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tubesample (xmmdia)  PL(D)Point load diametral test Is(50) (MPa) o u a s a rt n e rs
C  Core driling W  Water sample pp  Pocket penetrometer (kPa) ( '
D  Disturbed sample >  Water seep S Standard penetration test A .
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: NR BORE No: 201
PROJECT: Kotara Shopping Centre, Stage 4 EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 10/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description © Sampling & In Situ Testing
—| Depth <o I Dynamic Penetrometer Test
x (rr?) of @3 % = é_ Results & g (blows per 150mm)
Strata o = a 3 Comments 5 10 15 20
0.07~ASPHALT - 70mm thick : : : :
. D 0.1
0.15 FILLING - Generally comprising dark grey-brown sandy b | o2
fine to coarse grained sand, subangular gravel up to )
30mm in size, humid
FILLING - Generally comprising brown clayey sandy
gravel filling, fine to coarse grained sand, subrounded
gravel up to 30mm in size, moist
-1
1.2
FILLING - Generally comprising brown gravel filling,
subangular gravel up to 30mm in size, trace silt and trace D 1.3
fine to coarse grained sand, moist
From 1.4m, moist to wet
1.6
SANDY CLAY - Firm, grey-brown sandy clay, fine to
coarse grained sand with trace subrounded gravel up to 1.7
5mm in size, M>Wp (wet) 4
From 1.7m, very stiff to hard, M>Wp, (moaist) A A | 19 pp =220-410 L : : :
L, /A8 699 L, :
5% N=18 : :
215 | : : |
-3 3.0 r3
578
S N=15
3.3 (0.15m recovery) L
SILTY CLAY - Stiff to very stiff, red-brown to grey silty clay |
with trace fine to medium grained sand and trace 34 pp = 150-250 I
subangular to subrounded gravel up to 30mm in size, | 345 3
M~Wp | L
| L
| L
| L
-4 | ! -4
| :
| I
| L
45 - - L~ 45 g
SANDY CLAY - Very stiff, grey, fine to coarse grained /.
sandy clay with trace, fine to medium sized subrounded iy pp = 310-360
gravel, M> Wp A4 s 712,12
Ry N=24
(0.3m recovery)
4.95
RIG: Dando DRILLER: Tightsite (Drever) LOGGED: Semmler/Ballinger CASING: Uncased

TYPE OF BORING:  Hand Auger to 1.7m, 100mm diameter solid flight auger to 7.95m

WATER OBSERVATIONS: Free groundwater observed at 4.0m (during drilling)

REMARKS: NR - Not recorded [0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND
G PID

Gas sample Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test

Water level V__ Shear vane (kPa) Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

WV SCT




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: NR BORE No: 201
PROJECT: Kotara Shopping Centre, Stage 4 EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 10/5/2016
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description © Sampling & In Situ Testing
—1| Depth S o o Dynamic Penetrometer Test
x (rr?) of @3 % = é_ Results & g (blows per 150mm)
Strata o = a 3 Comments 5 10 15 20
SANDY CLAY - Very stiff, grey, fine to coarse grained 4 : : : :
sandy clay with trace, fine to medium sized subrounded .
gravel, M> Wp (continued) S
L6 6.0 - - - 6.0 -6
CLAYEY SAND - Dense, fine to medium grained clayey 0%
sand, wet /. ., /A
) s 8,11,20
7,7 N=31
L
/././/.
/././/. 6.45
/././/.
'/././'/.
/././/.
/././/.
_7 . . —7
/././/.
'/././'/.
/././/.
/././/.
_ 5 75
From 7.5m, medium dense 7,
5
'/.//'/. s 587
", '/./ N=15
%
4
7.9 ro— — 7.95
-8 Bore discontinued at 7.95m , limit of investigation -8
-9 -9
RIG: Dando DRILLER: Tightsite (Drever) LOGGED: Semmler/Ballinger CASING: Uncased
TYPE OF BORING:  Hand Auger to 1.7m, 100mm diameter solid flight auger to 7.95m

WATER OBSERVATIONS: Free groundwater observed at 4.0m (during drilling)

REMARKS: NR - Not recorded [0 Sand Penetrometer AS1289.6.3.3

X Cone Penetrometer AS1289.6.3.2

(}Douglas Partners

SAMPLING & IN SITU TESTING LEGEND
G  Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)

Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)

A Auger sample
B Bulk sample
BLK Block sample

WV SCT

C  Core driling Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample Water seep S Standard penetration test A .
E  Environmental sample Water level \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: NR BORE No: 301
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 21/4/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
L Degree of Rock . A . . .
Description Wea?thering e Strength | = I;ractyre Discontinuities Sampling & In Situ Testing
2| Depth of S8 T 5 % pacing B -Bedding J - Joint o |o®|n | TestResults
(m) (‘5_1 El;’lgl__gl_:lil% ; S (m)oo S - Shear F - Fault & g 8 EO\O &
Strata 2330y |5I8BIZRISl |3 S5 B8 e Comments
CONCRETE - TTTTIT A 4 FTTTTI 1T 11
[ T T T R O B A O I
016 FILLING - Generally comprising L Ll Lol
0.251 brown, fine to coarse grained sandy 1 | | | || LEET Lol
gravel filling with subangular to LT LT L0
subrounded gravel up to 40mm in I LT I
size, trace clay, humid I rrn e [
CLAY - (Stiff), grequttledyejlow : : : : : : : : : : : : H H
clay, trace fine to medium grained
70
1 e I
1 e I s 500
1 1 e I pp >
From 1.0m, hard
RN CEETEE] {1 1 8N1f~21§1
1 e I D -
1 e I
1 e I
1 e I pp >600
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
2 1 e I
21 IIIII%IIIIII I
Eb@Y-Hard,orange—brown clay, M NEEN RN T
SWp 1 e I
1 e I
1 e I
1 e I
1 e I
1 e I pp =550
1 e I D 12,14,22
1 e I S N =36
1 e I
1 e I pp >600
-3 1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 IIIIII!I N
1 [ O T O I O A |
1 e I
From 3.7m 1o 4.2m. siff 1 e I
roms./mto 4.zm, st 1 e I
1 e I
1 e I
-4 T e I I
IIIII_éIIIIII I _
41 CLAYSTONE / SILTSTONE - EEERR=ERERRRER I pp = 100-150
Extremely low strength, extremely | | | | | | [ { 110001 | |1 11 11 D 11517
weathered, brown mottled red-grey [P g 111 S N =32
claystone / siltstone, soil like -
oroperies CET | -
t 4.2m, extremely low strength, TPt Eqrrr1 11
extremelyweathered siltstone lense, 1111 11110 1
50mm thick N N A
(0 T T e I T I O I
[ e I
T T T e e O I N R O I
50 I I [ L 11 11
RIG: Dando Terrier DRILLER: Tightsite (Drever) LOGGED: Benson / Parkinsoif€ASING: HQ to 7m
TYPE OF BORING:  Solid flight auger to 7.1m, then NMLC coring to 8.5m
WATER OBSERVATIONS: Free groundwater observed at 3.5m, whilst drilling
REMARKS: NR - Not recorded
SAMPLING & IN SITU TESTING LEGEND
g gul?(ersan;ple P g}as s‘.ampleI PL(A) Ehotollorélsatlolndet(lec(tg(;)(y()';\)ﬂrg))
ulk sample iston sample oint load axial test Is a
BLK Block I U, Tub I dia)  PL(D)Pointload di I test Is(50) (MP
B¢ Bk sampe i yyoesampl mmda.) - PL) ot oad dametl e (550 (Pe) (/) Douglas Partners
D Distyrbed sample > Water seep S Standard penetration test A .
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: NR BORE No: 301
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 21/4/2016
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
e Degree of Rock . A . . .
Description Wea?thering e Strength | = I;ractyre Discontinuities Sampling & In Situ Testing
2| Depth of S QeI T T g || SPacing . . o |o®|a | TestResults
(m) So|gSl 18 Egz| (M) | B-Beddng J-dom S |5glox &
=, 2> BI5 2 — [=Y=) - - Q
Strata E2%30y  |5I8BI2ZISl |3 S5 B8 e aut P °2|® | comments
CLAYEY SILT - Dark brown clayey FTTTTTUATT T T TT TT
T
52 COAL - Extremely low strength, dark | | | | | | 11110 1 D
brown-black, weathered coal, M<Wp | | | | | | RN 1
1 e I D
55 1 e I I
SILTYC_LAY-Hard,greymottled NEEN | RN T
yellow silty clay, (completely RN RN TN
weathered claystone), M<Wp I I I I I l I I I I I I I II II g 10pg1=245(;?é5000
1 e I <1, mm
1 IIIIIII I refusal
1 AT I 1
6 1 AT I
1 e I
1 lIIIIII I
1 AT I
1 lIIIIII I
1 e I
1 AT I
1 lIIIIII I
1 e I
1 AT I
6.8 1 e I
| CARBONACEOUS SILTSTONE - 1110 4111111 1
Extr;er:nely:j Iowstren%th, extremely RN A111111 1
L7 weathered, grey carbonaceous R NN RN D 37/100mm
71 siltstone (soil like properties) L1111 25 Ll L Ll Ll S refusal
| SILTSTONE - Very low to low FEr I frprrri (N BN pp >550
strength, fresh, grey, slightly Frr =t | || 23m: J. 10°. | PL(A)=0.1
fractured siltstone with some fine Frrra =t b | I st m: J, 10, ir, sm, PL(D) =0.08
%rglgggns:nd trace carbonaceous T IH—=11 | || \7 33m-7.40m, Cz, sh, ir,
(R Y | Rt BN [N [ 1111 | sm,cbs PL(A) =0.21
\From745m low strength RN I IR 1 PL(D)=0.15
1 e | I .
— 7.61m: PT, sh, pl,
el =i | ey 77'T‘J3ODSI"S”‘
Y | A [ (] | -fm:J, 505 pl, sm c 100! 68
(R Y | Rt AT RN (] |
IR | A I (] | PL(A) =0.21
-8 L= (] | PL(D)=0.15
(Y = T A (] |
Y | A [ (] |
(R Y | Rt AT RN (] |
IR | A I (] |
L= (] |
85 (Y = T A I |
' Bore discontinued at 8.5m , limit of ITTTTI TTTTTT 1T 1T
R
1 e I
1 e I
1 e I
) T e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
L1111 [ | 11 11
RIG: Dando Terrier DRILLER: Tightsite (Drever) LOGGED: Benson / Parkinsoif€ASING: HQ to 7m
TYPE OF BORING:  Solid flight auger to 7.1m, then NMLC coring to 8.5m
WATER OBSERVATIONS: Free groundwater observed at 3.5m, whilst drilling
REMARKS: NR - Not recorded
SAMPLING & IN SITU TESTING LEGEND
B Buksampe” P Paonsaple PLUA) Poinload el test (50) WPR)
ulk sample 1S
BLK Block I U, Tub I dia.)  PL(D)Point load diametral test Is(50) (MP
BLIc Bocksamvie Uy jubssampo(xmmda)  FL{D)Potbad damtal et 6(50) (o) (/) Douglas Partners
D  Disturbed sample >  Water seep S Standard penetration test
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




DOUGLAS PARTNERS PTY LTD

BORE 301

PROJECT 71995.07 21.04.2016

DOUGLA

BORE 302

S PARTNERS PTY LTD

PROJECT 71995.07

54m-945m

21.04.2016

K

Douglas Partners

Geotechnics | Environment | Groundwater

Core Photoplate PROJECT:  71995.07
Westfield Kotara Stage 4 PUATE 5
Northcott Drive, Kotara REV: 0
CLIENT:  Scentre Group Ltd DATE: 9.05.16




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: NR BORE No: 302
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 21/4/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vegz?tﬁa;i%f o St?gggth .| Fracture Discontinuities Sampling & In Situ Testing
=| Depth of Ve arrrrg £| Spacing . . o |0 Test Results
x (m) E—l§|3| 1§l |§’|_-§,; (m) B - Bedding J - Joint Q gdg\" 2
Strata 22224, [$1228852% s 82 88 | S-Shear  F-Fault = loalx®
A zl8lggIZlsly) |3 25 32 x Comments
CONCRETE - TT T T T A4 T T TT T T 1T 11
Illllézllllll I
03; FILLING - Generally comprising fine i FErrrd RN
to coarse grained sandy gravel filling || | | | I 1 VA [ 11111 I
with subangular to subrounded FrrrrpyaALLErd I
gravel up to 40mm in size ity I 11l
SILTY CLAY - Stifftovery stiff, grey | | | I 11 pAA LLET T AL 111
mottled orange silty clay, M<Wp LA LT
FrrrripaA e I
FrrrrpaAr I
LErrr AT I
IIIIIIIIIIIII I
IIIIIIIIIIIII I
A Iz Il 5 o
ERERE/Z RRRRRRE N I P N=22
NERRESZ AR NEE I PP
NERRRsZ ERRRREE I
Frrrryyhirrrreef el
RN RN I
RN RN I
[Lrrryyrrrrn I
RN N I
[ I I B B 77 O O B A O I
EEEERZZ NN I
EEEERZZ RN I
2 [ B B 7 I O I B R I pp >550
[ O O B B 7 74 I O O R A I
”s FLrrrpa AT e ol
““|" SILT - Very stiff to hard, grey siltwith | | | | | | LT I
trace clay, M<Wp 1 e I 11l
1 e I
1 e I L
1 e I
1 e I
RN NERERE I s 13,28,25/100mm
RERN RERRRA NI D refusal
RN NEEREE PP
1 e I ]
-3 1 e I
1 e I
1 e I
1 e I
1 e I
24 _ Cerrr @ e rrre | o
CLAY - Very stiff to hard, grey I rrn e I
mottled orange clay, trace silt, NEEN RN T
M<Wp EEN PEEEEr e 1l
1 e I
1 e I
1 e I
1 e I
¢ LA ]
>550
NERN RN R S 21 7770mm
HEER NERREE I - ofusal
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
L1111 11111 L 11 11
RIG: Dando Terrier DRILLER: Tightsite (Drever) LOGGED: Benson / Parkinsoil€ASING: HQ to 5.4m

TYPE OF BORING:  Solid flight auger to 5.4m, then NMLC coring to 9.45m
WATER OBSERVATIONS: Groundwater obscured by drilling fluids
REMARKS: NR - Not recorded

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ( '

BLK Block sample
C  Core driling wat B Pocket p ometer (kP
ater seej [andar enetration tes . .
Wator lovel V  Shearvane (kPa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: NR BORE No: 302
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 21/4/2016
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vl\:/)egtfe of | StFr{gr?kth _| Fracture Discontinuities Sampling & In Situ Testing
Depth eathering |.= g S| Spacing S
2| “eP g ol Tz T T Tg ' , ES Test Results
Xl (m) of S 358 |5 |f|‘é§ (m) B - Bedding J - Joint Q go_ 8\" 3
O |8%:3<2I|~| wo oo - - > °
Strata 2z3zox 3181882185 |5 82 88 | S-Shear F-Faut Fog|x Comments
TTTTIT FTTTTI 1T 11
1 e I
52 IIIIILIIIIII I 11l
| SILTSTONE - Extremely low 1t rr =111 1
strength, extremely weathered, grey Prrrr = 1
5.4 mottled_orangesiltstone, soil like ———— : —~——— H—H pp-=-450
_\propertles (. I N I
SILTSTONE - Extremely low Pt f—=-fprrril [1 || | 552m:J,60°pl,ro
strength, extremely weathered, light PPt =i 11 s 13,25/110mm
grey stained orange-brown siltstone, (|| | | | | | — |} | | | | | 1111 refusal
some fine grained sand, with some rrrrrl—thrra o1l pp >550
very low strength bands, bedded 80° (| | | | | [l 111 1] 1ol
in parts (SO” like properties) Pttt l—=-Ahrrr 111 5.93m: J. 80 |
.93m: J, 80°, pl, sm
6 [ O O e | O I B I O N P
[ i | [ N C |[100| O pp = 450
N o D | [ Il . o
EEERE | RERRE [| || | 817m:J.40%pl sm
I e | N
[ O O e | O I B I O N
[ i | [ N
N o D | [ [l || | 651m:J,60°%pl, sm
(. I Il
R s
[ i | [ N
N o D | [ N
r7 (. I Il
I e | N
From 7.15m to 7.30m, clay seam : : : : : . : : : : : : H H From 7.15m to 7.30m, pp = 250
e Cs, sh, pl, inf clay
3 COAL - Extremely low to very low T: : : : : : : : : H H C |100| O
strength, highly weathered, black .
i REEEEE I
From 7.55m to 7.75m, clay seam 1 TRER RN 1ol
1INEN e N pp = 300
1INEN [ N
From 7.78m to 7.85m, clay seam 11NN RN N
[ 795 I I Il
Lg | COAL - Low strength, fresh, black 111 11 [
coal NERN I T N R
BERE RN chir o From 8.04m to 8.40m, J,
|
NERN P g | sepesm
1 I N I
8.4 1 I | I
~'| SILTSTONE - Low strength, fresh, 1110 111 | ||
grey, fractured to slightly fractured NEEN N | I
siltstone, trace carbonaceous R N | Il .
inclusions RN RN | I g.b5sgm.Pt, sh, pl, sm, C |100]| 60 PL(A) = 0.06
PL(D) =0.16
: : : : : : : : : : H From 8.75m to 9.30m, J, ©®
sv, pl, sm
I rrn I 11 | I \'8.83m:Pt,sh,pI,sm
L9 T I | I
1 I | I
1 I | I
1 I | I PL(A) = 0.22
1 I | I
9932 COAL - Low strength, fresh, black m I H_H. I I ! ! ! ” \9.35m:Pt, sh, pl, sm,
9.45M\coal | T —— cbs
SANDSTONE - Low Stongih. RERR RRREEL | \Yg.38m.Pt, sh, pl, sm, /
1 I | ||| \cbs
moderately weathered, brown, fine RERE R | L
grained sandstone, trace
lcarbonaceous inclusions : : : : : : : : : : H
Bore discontinued at 9.45m, limit of R NRE | H
investigation L1010 L1 1d | L]

RIG: Dando Terrier DRILLER: Tightsite (Drever)
TYPE OF BORING:  Solid flight auger to 5.4m, then NMLC coring to 9.45m
WATER OBSERVATIONS: Groundwater obscured by drilling fluids
REMARKS: NR - Not recorded

LOGGED: Benson / Parkinsof€ASING: HQ to 5.4m

SAMPLING & IN SITU TESTING LEGEND

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

“wVSCUE

Gas sample
Piston sample

Tube sample (x mm dia.)

Water sample
Water seep
Water level

Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa)
pp  Pocket penetrometer (kPa)
S Standard penetration test
\ Shear vane (kPa)

K

Douglas Partners

Geotechnics | Environment | Groundwater



DOUGLAS PARTNERS PTY LTD

BORE 401

PROJECT 71995.07

21.04.2016

END CORE AT A260m

K

Douglas Partners

Geotechnics | Environment | Groundwater

Core Photoplate PROJECT:  71995.07
Westfield Kotara Stage 4 PUATE 6
Northcott Drive, Kotara REV: 0
CLIENT:  Scentre Group Ltd DATE: 18.05.16




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 31.2m AHD* BORE No: 403
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 3/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing
Depth S o o Dynamic Penetrometer Test
i (?T?) of @3 % g é_ Results & g (blows per 150mm)
Strata o = a 3 Comments 5 10 15 20
TOPSOIL - Generally comprising brown silty sand topsoail, : : : :
fine graind sand with rootlets, humid
0.4
FILLING - Generally comprising brown silty sandy clay
filling, fine grained sand, M<<Wp
From 0.5m to 0.6m, gravelly band with subrounded gravel
up to 15mm in size
0.8 — - D 0.8
FILLING - Generally comprising brown/grey clay filling,
trace rootlets, M<<Wp
-1 -1
1.2
Bore discontinued at 1.2m, refusal
-2 -2
RIG: Hand Auger DRILLER: Goodall LOGGED: Goodall CASING:

TYPE OF BORING:  Hand Auger
WATER OBSERVATIONS: No free groundwater observed while augering

REMARKS: DCP approximately 0.2m to 0.3m higher surface level than bore. *Surface level interpolated from

plan provided by client

SAMPLING
A Auger sample G
B Bulk sample
BLK Block sample
C  Core driling
D  Disturbed sample
E  Environmental sample

WV SCT

& IN SITU TESTING LEGEND
PID

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa)
pp  Pocket penetrometer (kPa)
S Standard penetration test
\ Shear vane (kPa)

[0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

(}Douglas Partners

Geotechnics | Environment | Groundwater



BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: RL 29.7m AHDBORE No: 404
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 3/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Depth Description E Sampling & n St Testing 9] Dynamic Penetrometer Test
| Dept s D © 2
x (m) of a9 % %_ e Results & g (blows per 150mm)
Strata o = [a T Comments 5 10 15 20
TOPSOIL - Generally comprising brown silty sand filling, : : : :
fine to medium grained sand with some rootlets and trace
subangular to subrounded gravel up to 10mm in size,
humid
From 0.2m to 0.4m, some cobble and crushed concrete
up to 70mm in size
D 04
0.6
FILLING - Generally comprising orange brown silty clay
filling, trace fine grained sand, M<<Wp
From 0.8m, trace gravel up to 25mm in size
-1 -1
1.2 - - -
Bore discontinued at 1.2m , refusal on possible rock
-2 -2
RIG: Hand Auger DRILLER: Goodall LOGGED: Goodall CASING: Uncased
TYPE OF BORING:  Hand Auger
WATER OBSERVATIONS: No free groundwater observed while augering
REMARKS: *Surface level interpolated from plan provided by client O Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND
B Buksanpe: P Boon sammi PLIA) Porntload axiltest 1(50) (UPR)
ulk sample Iston sample oint load axial test Is| a
BLK Block sampk U, Tub I dia)  PL(D)Pointload di I test Is(50) (MP:
pux ok e -GG el () Douglas Partners
D  Disturbed sample >  Water seep S Standard penetration test
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: RL28.9m AHDBORE No: 405
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 4/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing
—| Depth S ) o Dynamic Penetrometer Test
x (m) of a9 % %_ g_ Results & g (blows per 150mm)
Strata o = [a T Comments 5 10 15 20
TOPSOIL - Generally comprising brown silty sand, fine to : : : :
medium grained sand, some rootlets to 0.1m depth, trace
gravel up to 10mm in size
From 0.3m, with gravel up to 10mm in size
From 0.4m, some crushed concrete up to 40mm in size
0.5
FILLING - Generally comprising brown silty clay filling,
06 trace fine grained sand, M<<Wp
' FILLING - Generally comprising brown gravelly
sand/sandy gravel filling, with some clay, trace silt, fine to D | o7
medium grained sand with subangular to subrounded '
gravel up to 20mm in size, humid
F1 1.0
FILLING - Generally comprising grey crushed gravel,
subangular gravel up to 10mm in size, trace clay with
some fine grained sand, humid
) D | 12
From 1.2m, moist
1.3
Bore discontinued at 1.3m , practical refusal - hole i
collapse
-2
RIG: Hand Auger DRILLER: Goodall LOGGED: Goodall CASING: Uncased

TYPE OF BORING:  Hand Auger
WATER OBSERVATIONS: No free groundwater observed while augering
REMARKS: *Surface level interpolated from plan provided by client

SAMPLING & IN SITU TESTING LEGEND
G PID

Gas sample Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test

Water level V__ Shear vane (kPa) Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

WV SCT




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: -- BORE No: 602
PROJECT: Kotara Shopping Centre, Stage 4 EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 11/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing _
1| Depth S ) Qo Dynamic Penetrometer Test
x (m) of g9 g | 5 g_ Results & g (blows per 50mm)
Strata o =8 3 Comments 5 10 15 20
CONCRETE SLAB 484 : : : :
0.185 L.L
0.186] \PLASTIC LINER /
FILLING - Generally comprising yellow, fine to medium

0.39 grained sand filling, moist
From 0.365m, clayey

b>

limit

of investigation

Bore discontinued at 0.39m, refusal on concrete footing,

RIG: Hand Auger
TYPE OF BORING:

DRILLER: Fuller / Goodall
Concrete core to 0.19m then hand auger

WATER OBSERVATIONS: No free groundwater observed

REMARKS:

LOGGED: Fuller / Goodall

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

SAMPLING & IN SITU TESTING LEGE
G PID

Gas sample
Piston sample
Tube sample (x mm dia.)

WV SCT

Water sample pp
Water seep S
Water level \

ND

Photo ionisation detector (ppm)

Pocket penetrometer (kPa)
Standard penetration test
Shear vane (kPa)

PL(A) Point load axial test Is(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa)

CASING: Uncased

[0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

(}Douglas Partners

Geotechnics | Environment | Groundwater



BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: NR BORE No: 603
PROJECT: Kotara Shopping Centre, Stage 4 EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 31/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Dot Description E Sampling & In Situ Testing . Well
| Deptl s D ) 2 .
© m) of a9 % %_ = Results & g Construction
Strata o Flol| 8 Comments Details
CONCRETE - Un-reinforced, depth varies 0.05m to 404"
0.11 e
0.11m a7
CONCRETE - (Footing), depth varies 0.42m to 0.45m oSS
From 0.31m to 0.34m, reinforcement 4 ’ 4
B
441 05 pp = 200-300
0.56 - - - v 0.57
CLAY - Very stiff, brown clay with some fine to medium LA | 059
grained sand, trace silt, trace subangular gravel up to
5mm in size, M=Wp
From 0.86m, sandy, grey brown, M<Wp
-1 -1
From 1.1m, gravelly subangular to subrounded gravel up
to 10mm in size
From 1.2m, orange grey, M<Wp (becoming very stiff to
hard)
1.7 - - —— —
Bore discontinued at 1.7m, limit of investigation, auger
refusal
-2 -2
-3 -3
-4 -4
RIG: Hand Tools DRILLER: Robert Guy & Sons LOGGED: Goodall CASING: Uncased
TYPE OF BORING: Concrete saw and core to 0.56m, hand auger at 0.56m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: NR - Not recorded
SAMPLING & IN SITU TESTING LEGEND
B Buksanpe: P Boon sammi PLIA) Porntload axiltest 1(50) (UPR)
ulk sample Iston sample oint load axial test Is| a
BLK Block I U, Tub I dia)  PL(D)Pointload di I test Is(50) (MP:
pux ok e -GG el () Douglas Partners
D  Disturbed sample >  Water seep S Standard penetration test
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: NR BORE No: 604
PROJECT: Kotara Shopping Centre, Stage 4 EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 31/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing Well
—| Depth s ko :
2 “m) of &3 2 £ é Results & 5 Construction
Strata o |8 & Comments Details
_\_CONCRETE - (Footing), 0.45m depth 484
From 0.0m to 0.11m, aggregate subangular up to 5Smmin [ 5
size A-47
From 0.11m to 0.45m, aggregate subangular 10mm to KA
20mm in size 4 4
05 From 0.3m to 0.33m, reinforcement ROA
06 CLAY - Hard, brown clay, with some fine grained sand, 050 pp >600
trace silt, trace subangular gravel up to 5mm in size,
M=Wp
Bore discontinued at 0.6m , limit of investigation
-1 -1
L2 -2
L3 -3
-4 -4
RIG: Hand Tools DRILLER: Robert Guy & Sons LOGGED: Goodall CASING: Uncased

TYPE OF BORING:  Concrete core to 0.45m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: NR - Not recorded

SAMPLING & IN SITU TESTING LEGEND
G  Gas sample PID Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)

Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) Do u ’ a s P a rt n e rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT

Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: -- BORE No: 605
PROJECT: Kotara Shopping Centre, Stage 4 EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 14/6/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description 1) Sampling & In Situ Testing
21| Depth £o m 3 Dynamic Penetrometer Test
x (m) of sS| g g EL Results & g (blows per 150mm)
Strata o P g Comments 5 10 15 2
CONCRETE 44 ' ' ' '
44
44
063 At 0.53m, 16mm diameter steel reinforcement 4-4
' SANDY CLAY - Very stiff, grey mottled orange brown, /.
fine to coarse grained sand clay, with subrounded to
subangular gravel up to 20mm in size, M>Wp
F1 D 1.0 i
15 - - —— —
Bore discontinued at 1.5m , limit of investigation
L2 -2
L3 -3
-4 -4

RIG: Hand Tools
TYPE OF BORING:
WATER OBSERVATIONS: No free groundwater observed

DRILLER: Fuller / West
75mm diameter hand auger

LOGGED: West

REMARKS:
SAMPLING & IN SITU TESTING LEGEND

A Auger sample G  Gas sample PID Photo ionisation detector (ppm)

B Bulk sample P Piston sample PL(A) Point load axial test 1s(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa)
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa)

D  Disturbed sample > Water seep S Standard penetration test

E  Environmental sample ¥ Water level Vv Shear vane (kPa)

CASING: Uncased

[0 Sand Penetrometer AS1289.6.3.3
X Cone Penetrometer AS1289.6.3.2

m Douglas Partners

Geotechnics | Environment | Groundwater



TEST PIT LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: RL 29.5m AHDPIT No: 402-1
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 3/5/2016
SHEET 1 OF 1
Description o Sampling & In Situ Testing
1| Depth -g_ )} ) I Dynamic Penetrometer Test
T (m) of a9 % % g_ Results & g (blows per mm)
Strata o = a} 3 Comments 5 10 15 20
TOPSOIL - Grey silty sand topsil, with rootlets and roots, : : : :
humid
0.2
CONCRETE - 70mm depth
0.27
SANDSTONE/PEBBLY SANDSTONE - Medium strength,
moderately weathered, yellow, fine to medium grained
sandstone, with subangular to subrounded pebbles up to
25mm in size, dry
0.57 — -
Pit discontinued at 0.57m, refusal on rock
-1 -1
-2 -2
RIG: Hand tools LOGGED: Goodall SURVEY DATUM: MGA94
WATER OBSERVATIONS: No free groundwater observed while augering
REMARKS: Descriptions of materials based on exposed conditions at bore location. *Surface level interpolated O Sand Penetrometer AS1289.6.3.3
from plan provided by client [0 Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND
A Auger sample G  Gas sample PID Photo ionisation detector (ppm)

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test

Water level V__ Shear vane (kPa) Geotechnics | Environment | Groundwater

"V sCT




TEST PIT LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: RL 29.5m AHDPIT No: 402-2
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 3/5/2016
SHEET 1 OF 1
Description o Sampling & In Situ Testing
_i| Depth -g_ o ) o Dynamic Penetrometer Test
T (m) of a9 % % g_ CResuIts% g (blows per mm)
Strata o = a} 3 omments 5 10 15 20
TOPSOIL - Generally comprising brown silty sand topsoil, : : : :
with roots and rootlets, humid
0.3 — -
FILLING - Generally comprising brown filling, sandy
gravel with some clay, fine grained sand and subangular
to subrounded gravel up to 10mm in size, dry
0.8
Pit discontinued at 0.8m, refusal on probable rock
-1 -1
-2 -2
RIG: Hand tools LOGGED: Goodall SURVEY DATUM: MGA94
WATER OBSERVATIONS: No free groundwater observed while augering
REMARKS: Descriptions of materials based on exposed conditions at bore location. *Surface level interpolated O Sand Penetrometer AS1289.6.3.3
from plan provided by client [0 Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND
A Auger sample G  Gas sample PID Photo ionisation detector (ppm)

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test

Water level V__ Shear vane (kPa) Geotechnics | Environment | Groundwater

"V sCT




TEST PIT LOG

from plan provided by client

A Auger sample

Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa)
C  Core driling W  Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample >  Water seep S Standard penetration test
Environmental sample ¥ Waterlevel \ Shear vane (kPa)

SAMPLING & IN SITU TESTING LEGEND
G PID

Gas sample

Photo ionisation detector (ppm)

CLIENT: Scentre Group Ltd SURFACE LEVEL: RL 29.5m AHDPIT No: 402-3
PROJECT: Stage 4 Redevelopment EASTING: PROJECT No: 71995.07
LOCATION: Northcott Drive, Kotara NORTHING: DATE: 3/5/2016
SHEET 1 OF 1
Description o Sampling & In Situ Testing
1| Depth -g_ )} ) I Dynamic Penetrometer Test
Xl (m) of z S g 5 E— Results & § (blows per mm)
Strata o = a 3 Comments 5 10 15 20
TOPSOIL - Generally comprising brown silty sand, fine : : : :
grained sand, with rootlets, humid
0.2
CONGLOMERATE - Medium strength, moderately
weathered, orange-grey conglomerate, with subangular to
subrounded pebbles up to 25mm in size
0.4
Pit discontinued at 0.4m, refusal on probable rock
-1 -1
-2 -2
RIG: Hand tools LOGGED: Goodall SURVEY DATUM: MGA94
WATER OBSERVATIONS: No free groundwater observed while augering
REMARKS: Descriptions of materials based on exposed conditions at bore location. *Surface level interpolated O Sand Penetrometer AS1289.6.3.3

[ Cone Penetrometer AS1289.6.3.2

(}Douglas Partners

Geotechnics | Environment | Groundwater



Photo 2: Pit 402/2

Photo Plate — Pit 402 PROJECT:  71995.07
m Douglas Partners | cstficid Kotara Stage 4 PLATE 7
Geotechnics | Environment | Groundwater =
Northcott Drive, Kotara REV: 0
CLIENT:  Scentre Group Ltd DATE: 9.05.16




Photo 3: Pit 402/3

Photo Plate — Pit 402 PROJECT:  71995.07
m Douglas Partners | \jestficid Kotara Stage 4 PoATE 8
Geotechnics | Environment | Groundwater .
Northcott Drive, Kotara REV: 0
CLIENT:  Scentre Group Ltd DATE: 9.05.16




| 71895.037 fornevgTs coRE 203
| KOTARA /B /2014

Photo 1: Concrete core from Bore 603

Flaqs. o7
KoTAR A

Photo 2: Concrete core from Bore 604

Photo Plate — Concrete Cores PROJECT:  71995.07
m Douglas Partners | \estfield Kotara Stage 4 PUATE 9
Geotechnics | Environment | Groundwater .
Northcott Drive, Kotara REV: 0
CLIENT:  Scentre Group Ltd DATE: 6.06.16




Photo 3: Concrete core from Bore 605

Photo Plate — Concrete Cores PROJECT:  71995.07
m Douglas Partners | \estficid Kotara Stage 4 PLATE No: 10
Geotechnics | Environment | Groundwater
Northcott Drive, Kotara REV: 0

CLIENT:  Scentre Group Ltd DATE: 6.06.16




CLIENT:
PROJECT:

Scentre

Group Ltd

LOCATION: Northcott Drive, Kotara

BOREHOLE LOG

SURFACE LEVEL: 25.2 AHD*
379643

Westfield Kotara Proposed Extensions, Stage 1 EASTING:
NORTHING: 6354431
DIP/AZIMUTH: 90°/--

BORE No: 1

PROJECT No: 71995.06
DATE: 10/2/2016
SHEET 1 OF 5

Description Veggtﬁgriﬂfg o St?gr?glj(th _| Fracture Discontinuities Sampling & In Situ Testing
| Depth of S s g | g Spacing . . S Test Results
“m) €53 5 fg2 (M | B-Beddng J-Joint &858 &

Strata 23i3ve” 55388E5 |5 83 88 | S-Swew Foran F°&* | comments
0.05~ASPHALT T T T FTTTTT o TT T
FILLING - Generally comprising } } } } } } } } } } } } H H
dark brown sandy gravel filling,
with fine to coarse grained sand b Prrrnd borr 1
and subrounded to subangular b Prrrnd borr 1
\graveluptoZOmminsize,humid b bt bt
rom 0.40m, medium grained }HH HHH } H H
LT FErld L1l
0.7 o LT FErld L1l
FILLING - Generally comprising
grey / brown slightly sandy to L N Lo
sandy clay filling, with some Prrnd P borr ot
subrounded to subangular gravel P FErrrd o
rt up to 10mm in size LT FErld N 1 22/140,-,-
rom 1.05m to 1.30m, sandstone Prrnd P borr ot — refusal
boulders ’ RN EEEEEE — (bouncing)
LT FErld L1l Uso
L3["SILTY CLAY - Firm to stiff, dark N 0 I R I | D R A
brown silty clay, with trace fine N/ A Lorr 1 I
grained sand, M>Wp P v [ [
LT FErld L1l
NEREN S AN
I ¢ I I I A A [ R
NN ¢4 N L1l
N 675 N L1l
I 74 L1l [
r2 NI G4 E L1l
R 7 I L1l Uso
- \HH%HHH L1l |
| CLAY - Stiff, grey clay, trace fine LT FErld R
to coarse grained sand, trace Pl [ A L1l
gravel up to 10mm in size, M>Wp . P o
LT FErld L1l |
LT FErld L1l
LT FErld L1l
LT FErld [ 2,34
LT FErld L1l S N=7
LT FErld L1l pp = 110-140
LT FErld L1l |
F3 LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
Ha . LT FErld [ (—
From 4.0m, very stiff NN I (A
LT FErld L1l
LT FErld L1l s pp = 400-440
RN RN R 5,9,12
RN EEEEEE N=21
LT FErld L1l ——
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LI L] [ [

RIG: Truck Mounted Scout

DRILLER: Total Drilling

TYPE OF BORING: Solid flight augering to 13.2m, then NMLC coring
WATER OBSERVATIONS: Seepage observed at 6.5m, free groundwater observed at 9.50m, whilst augering

REMARKS: Coordinates obtained using hand held GPS typical accuracy 5m + 1.5m, 100% water loss from 16.0m *Surface level interpolated from
Lidar topographic imagery and is approximate only

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G  Gas sample
B Bulk sample Piston sample

BLK Block sample

C  Core drilling
Disturbed sample
Environmental sample

D
E

Tube sample (x mm dia.)
Water sample

Water seep

Water level

WV ESCO

PID Photo ionisation detector (ppm)
PL(A) Point load axial test 1s(50) (MPa;
PL(D) Point load diametral test Is(50) (MPa)
pp  Pocket penetrometer (kPa)

S Standard penetration test

\% Shear vane (kPa)

LOGGED: Benson / West

K

CASING: HQ at 13.20m

Douglas Partners

Geotechnics | Environment | Groundwater



CLIENT:
PROJECT:

Scentre

Group Ltd

BOREHOLE LOG

SURFACE LEVEL: 25.2 AHD*
379643

LOCATION: Northcott Drive, Kotara

Westfield Kotara Proposed Extensions, Stage 1 EASTING:

NORTHING: 6354431
DIP/AZIMUTH: 90°/--

BORE No: 1

PROJECT No: 71995.06
DATE: 10/2/2016
SHEET 2 OF 5

Description Veggtﬁgriﬂfg e St?gr?glj(th . I;ractpre Discontinuities Sampling & In Situ Testing
1| Depth of 5T g |2 SPacing . . o |oS|a | TestResults
(m) 23 5 fgz| M 8 -Bedding 1 - Joint g 540 &
Strata 23330g” |5E3EEE 5 83 8 | S-S Forar F19¢|® | comments
CLAY - Stiff, grey clay, trace fine TTT T FTTT T T T
to coarse grained sand, trace L L A
gravel up to 10mm in size, M>Wp LT FErld R
(continued) P [ A R
Pl [ A R
Pl [ A R
Pl [ A R [
Pl [ A R
Pl [ A R
REEN BRI s 4,8,10
Lol I R N=18
RN EERERR A PP = 300-400
Pl [ A R —
r6 Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
From 6.50m, slightly sandy to L] P [
sandy, with fine to coarse grained )] N N
S_and, some gravel up to 15mm in N N Lo
size Pl [ A R
Pl [ A R
Pl [ A R
T an M7 R
NERN L] 0o 1 S pp = 200
RERR RERRRR NI o710
Pl [ A R
Pl [ A R [I—
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
8 Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R [
Pl [ A R
Pl [ A R 6,8,13
Pl [ A R S N=21
Pl [ A R pp = 350-400
Pl [ A R |
Lo Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A R
Pl [ A v R
93 CLAY - Very sitiff, grey clay, trace Prrnd P © borr ot
silt, M>Wp Pl A
Pl Frrrrrggir rrorl
Pl A
Pl [ A R
Pl [ A R
[ [ [

RIG: Truck Mounted Scout

DRILLER: Total Drilling

TYPE OF BORING: Solid flight augering to 13.2m, then NMLC coring
WATER OBSERVATIONS: Seepage observed at 6.5m, free groundwater observed at 9.50m, whilst augering

REMARKS: Coordinates obtained using hand held GPS typical accuracy 5m + 1.5m, 100% water loss from 16.0m *Surface level interpolated from
Lidar topographic imagery and is approximate only

A Auger sample
B Bulk sample
BLK Block sample
C  Core drilling
D  Disturbed sample

E  Environmental sample

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

WV ESCO

SAMPLING & IN SITU TESTING LEGEND
G

PID Photo ionisation detector (ppm)
PL(A) Point load axial test 1s(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa)
pp  Pocket penetrometer (kPa)

S Standard penetration test

\% Shear vane (kPa)

LOGGED: Benson / West

K

CASING: HQ at 13.20m

Douglas Partners

Geotechnics | Environment | Groundwater



CLIENT:

PROJECT:

Scentre Group Ltd

LOCATION: Northcott Drive, Kotara

BOREHOLE LOG

SURFACE LEVEL: 25.2 AHD*

Westfield Kotara Proposed Extensions, Stage 1 EASTING:

379643

NORTHING: 6354431
DIP/AZIMUTH: 90°/--

BORE No: 1

PROJECT No: 71995.06
DATE: 10/2/2016
SHEET 3 OF 5

oot Description Veggtﬁ;i% 2 . Fracture Discontinuities Sampling & In Situ Testing
z (ng) of g ég B - Bedding J - Joint 8 gig‘\‘:’ Test F;eSUItS
Strata 222200 o E S-Shear  F-Fault e og x° Comments
CLAY - Very stiff, grey clay, trace TTT T
silt, M>Wp (continued) .
Pl 58,13
RN S N=21
Pl pp = 350-450
From 10.40m, mottled orange } } } } } o
brown BERR
LT
LT
LT
LT
LT
1 LT
LT
LT
LT
LT
LT
RN o290
From 11.50m, brown, with L] -
carbonaceous lenses up to about )]
5mm thickness N
NN Pp =350
LT
LT
ri2 LT
LT
LT
LT
LT
LT
LT
LT
LT
LT
LT
LT
BERN 4
13 1307 5| TSTONE - Extremely low } } } } } = S 31
strength, extremely weathered, RERE - | 7 refusal
13.21- grey siltstone (soil like properties) —— —
SILTSTONE - Very low strength, 13.25m: P, 5°, sh, _
moderately weathered, grey with #} } } - \\planer, 5m PL(A) = 0.06
orange/brown staining siltstone, N IR \"13.31m: P, sh, planer C |100| 47
with 20% interbedded, fine grained - \smooth _
13.541 sandstone, with extremely low o \13.36m: P, 5° pl, sm PL(A)=0.1
\strength clay seams / } } } } } C fl3-41m23,35°,p|, sm,
- r
CONGLOMERATE - Medium [ ] )QC 3{%13_49“ P, sh, pl, sm
strength, moderately weathered, T [ H-13.51m: P, sh, pl, sm
grey and orange brown B C H-13.71m: J, 15°, pl, ro, fe
conglomerate, with subrounded / -13.74m: P, sh, pl, sm
14 subangular pebbles up to 30mm in L1 jﬂc L13.79m: P sh. pl, sm
size, some extremely low to very L e L13.82m: P, sh, pl, sm
low strength bands } } } } } C From 13.84m to PL(A)=0.1
13.85m, f
Nl NN )(fC t13.9m:J,glo°, pl, 1o
} } } } } C l4.3_8m:J,80°,p|,
b jgc partically healed, fe
(1 I OC
(1 I
b Ne 14.7m: J, sv, pl, sm, fe
(1 I )OC Cc |87
Ninngd
LA h
RIG: Truck Mounted Scout DRILLER: Total Drilling LOGGED: Benson/West CASING: HQ at 13.20m

TYPE OF BORING: Solid flight augering to 13.2m, then NMLC coring
WATER OBSERVATIONS: Seepage observed at 6.5m, free groundwater observed at 9.50m, whilst augering

REMARKS: Coordinates obtained using hand held GPS typical accuracy 5m + 1.5m, 100% water loss from 16.0m *Surface level interpolated from
Lidar topographic imagery and is approximate only

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G  Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test 1s(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa)
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample > Water seep S Standard penetration test
E  Environmental sample T Water level \% Shear vane (kPa)

K

Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 25.2 AHD* BORE No: 1
PROJECT: Westfield Kotara Proposed Extensions, Stage 1 EASTING: 379643 PROJECT No: 71995.06
LOCATION: Northcott Drive, Kotara NORTHING: 6354431 DATE: 10/2/2016
DIP/AZIMUTH: 90°/-- SHEET 4 OF 5
Description Veggtﬁ;i% © .| Fracture Discontinuities Sampling & In Situ Testing
EC' D(en[;)th of :—_%3 < § B - Bedding J- Joint g_ o °\° [a] Test F;eSUItS
5 = i i S |0 9|OX
Strata E S - Shear F - Fault - |O 'g:) 14 Comments
CONGLOMERATE - Medium =
strength, moderately weathered, C From 15-f05m to
grey and orange brown ]0 15.17m, fg
conglomerate, with subrounded / - C
subangular pebbles up to 30mm in C \15.28m: J, 352, pl, ro PL(D) = 0.31
size, some extremely low to very 15.32m: P, sh, pl, ro
low strength bands (continued) )0{ 15.45m: J, 45°, pl, ro, fe
rom 15.17m, fine to coarse <
grained, with some pebbles up to C c |87
10mm in size jgc
From 15.88m, very low strength ac
16 1601 (friable) 16m: CORE LOSS:
CORE LOSS 700mm '
167 CONGLOMERATE - Medium =
strength, moderately weathered, C \16.78m: P, sh, pl, ro, fe _
grey/brown congolmerate, with )0 16.81m: P, sh, pl, ro, fe PL(A)=16
subangular to subrounded up to _ d
7 20mm in size C
rom 16.86m, high strength jgc
C 17.26m: J, 30°, pl, ro, fe | C | 77 |1.27
)QC 17.34m: J, 70°, pl, ro, fe
OC PL(D) = 1.16
17.58m: J, 70°, pl, ro, fe
)]
From 17.82m, low strength )QC
d 17.91m: J, 70°, pl, ro, fe
ris8 From 17.97m, high strength, grey OC
From 18.13m, medium strength )0{ \18.16m: 3,70°, pl, ro, fe
W 18.2m: J, 80°, pl, ro, fe
C 18.28m: J, 10°, pl,
18.41 From 18.38m to 18.40m, = healed
extremely low strength, extremely — 18.33m: J, 5°, pl, ro,
weathered _ 5mm clay infill c l10! o
SILTSTONE - Extremely low o
18.77 strength, extremely weathered, _ 18.7m: J, 40°, pl, sm
“""I\grey siltstone — PL(A)=0.18
SILTSTONE - Low strength, -
19 slightly weathered, grey siltstone _ ¢ | 10100
From 19.09m to 19.53m, low —
\S:trength — 19.15m: J, 80°, pl, 5mm
rom 19.14m, 20% interbedded o tlzlsl);énﬂl_lp h ol
fine grained sandstone _ -£9m: F, sh, pl, sm
_ 19.52m: P, sh, pl, sm c |100] 92 | PL(A)=0.13
19.84 —
RIG: Truck Mounted Scout DRILLER: Total Drilling LOGGED: Benson/West CASING: HQ at 13.20m

TYPE OF BORING: Solid flight augering to 13.2m, then NMLC coring
WATER OBSERVATIONS: Seepage observed at 6.5m, free groundwater observed at 9.50m, whilst augering

REMARKS: Coordinates obtained using hand held GPS typical accuracy 5m + 1.5m, 100% water loss from 16.0m *Surface level interpolated from
Lidar topographic imagery and is approximate only

A Auger sample

Gas sample

B Bulk sample P Piston sample

BLK Block sample U, Tube sample (x mm dia.)
C  Core drilling W  Water sample

D  Disturbed sample > Water seep

E  Environmental sample T Water level

SAMPLING & IN SITU TESTING LEGEND
G

PID Photo ionisation detector (ppm)

PL(A) Point load axial test Is(50) (MPa)
P s ek e m Douglas Partners

S Standard penetration test i _
V__ Shear vane (kPa) Geotechnics | Environment | Groundwater




CLIENT:
PROJECT:

Scentre Group Ltd

LOCATION: Northcott Drive, Kotara

BOREHOLE LOG

SURFACE LEVEL: 25.2 AHD*

Westfield Kotara Proposed Extensions, Stage 1 EASTING:

379643

NORTHING: 6354431
DIP/AZIMUTH: 90°/--

BORE No: 1

PROJECT No: 71995.06
DATE: 10/2/2016
SHEET 5 OF 5

Description Veggtﬁgriﬂfg e St?gr?glj(th . I;ractpre Discontinuities Sampling & In Situ Testing
1| Depth of 5T g |2 SPacing . . o |oS|a | TestResults
(m) S5l 5 _fgz| (W | B-Beddng J-Jom g |5slos &
Strata 2223pr " 553585 g 82 8 | Sew Pt P OFET comments
SANDSTONE - Extremely low ‘ T T ‘ T 1T From 20m - 20.05m, fg
strength, extremely weathered, AN 1 I I A
grey fine grained sandstone AN 1 I \ [l c |100] 92
(continued) R [l I \ (I
20.36. From 20.05m, low strength, AR L S D IR N R PL(D) = 0.26
20.44)\Slightly weathered SN R et B AY AENENEN \ [ 11 PL(A) = 0.29
SILTSTONE - Low strength, . A .
slightly weathered, dark grey b Prrrnd borr 1
siltstone, with 10% interbedded P FErrrd o
fine grained sandstone LT Ll AN
Bore discontinued at 20.44m, fimit | | | [ || L bl 1
I
2t LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
r22 LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
23 LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
b 24 LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LI L] [ [

RIG: Truck Mounted Scout

DRILLER: Total Drilling

TYPE OF BORING: Solid flight augering to 13.2m, then NMLC coring
WATER OBSERVATIONS: Seepage observed at 6.5m, free groundwater observed at 9.50m, whilst augering

REMARKS: Coordinates obtained using hand held GPS typical accuracy 5m + 1.5m, 100% water loss from 16.0m *Surface level interpolated from
Lidar topographic imagery and is approximate only

LOGGED: Benson / West

A Auger sample
B Bulk sample
BLK Block sample
C  Core drilling
D  Disturbed sample

E  Environmental sample

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

WV ESCO

SAMPLING & IN SITU TESTING LEGEND
G

PID Photo ionisation detector (ppm)
PL(A) Point load axial test 1s(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa)
pp  Pocket penetrometer (kPa)

S Standard penetration test

\% Shear vane (kPa)

K

CASING: HQ at 13.20m

Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 25.2 AHD* BORE No: 2
PROJECT: Westfield Kotara Proposed Extensions, Stage 1 EASTING: 379638 PROJECT No: 71995.06
LOCATION: Northcott Drive, Kotara NORTHING: 6354418 DATE: 11/2/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 5
Description Veggtﬁgriﬂfg e St?gr?glj(th . I;ra;:(t:lijnre Discontinuities Sampling & In Situ Testing
z D(enfl))th of L RERERERE: p(m) 9 B Bedding 3 - Joint g |o¥|q | TestResults
St s33305° 3E30FEs 5 8 gz | s e |5 3EFY R
0.05~ASPHALT T T T FTTTTT o TT T
FILLING - Generally comprising } } } } } } } } } } } } H H
grey/brown sandy gravel filling,
with fine to coarse grained sand PErr P borr
and subrounded to subangular up b Prrrnd borr 1
to 10mm in size, trace clay, humid } } } } } } } } } } } } H H
[T LTl [
%5FILLING - Generally comprising NERE NERERE
grey brown clay filling, trace Pl [ A L1l
subangular / subrounded gravel . P o
up to 10mm in size, M>Wp LT FErld [
From 0.90m to 1.20m, boulder Pl [ A L1l
rt [T LTl [
[T LTl [
12 i i [T LTl [ |
SILTY CLAY - Firm to stiff, dark [ AT [
brown silty clay, trace fine grained [ N i I A R
sand, M>Wp Lt aArr L1l s 3,23
I N ) [ N=5
N . [
N L1l L
N [
\HHHHHH [ |
\HHHHHH [
[T LTl [
-2 NERRE S RN Uso pp = 100-140
\HHHHHH RN
[T LTl [ (— =100-140
N ¢ N PP
\HH::HHH [
[T LTl [
I 74 IR AR [
From 2.50m, trace subangular / N R 7 I L1l
subrounded gravel up to 15mm vV [
I 24 N S 22,2
I 4 I R L1l N=4
I 44 [ pp = 60-80
(I I O 4| I R L1l |
3 NN Y4 R [
N 7 [
N V7 [
N V7 I [
LA [
[ N ) I A A [
N P . [
N [
Prrrrpoat i [
\HHHHHH [
\HHHHHH [
\HHHHHH [
[T LTl [
Fa 40 . - \HH%HHH [ (—
CLAY - Stiff to very stiff grey clay, N N Lo
trace fine to coarse grained sand, EEEE EEEER RN
M>Wp RN EERERR A s pp = 200-300
RN RN R 4.5,9
RN EERERE AN N=14
[T LTl [ o
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
LI L] [ [
RIG: Truck Mounted Scout DRILLER: Total Drilling LOGGED: Benson/West CASING: HQ at 9.0m

TYPE OF BORING: Solid flight augering to 9m, wash bore to 14.50, then NMLC coring to 21.55m
WATER OBSERVATIONS: Free groundwater observed at 3.70m, whilst augering

REMARKS: Coordinates obtained using hand held GPS typical accuracy 5m + 1.5m, 100% water loss from 16.0m *Surface level interpolated from

Lidar topographic imagery and is approximate only

SAMPLING & IN SITU TESTING LEGEND
G  Gas sample PID Photo ionisation detector (ppm)

A Auger sample
B Bulk sample
BLK Block sample
C  Core drilling
D  Disturbed sample

E  Environmental sample

WV ESCO

Water seep S Standard penetration test
Water level \% Shear vane (kPa)

Piston sample PL(A) Point load axial test 1s(50) (MPa)
Tube Sampie (xmm dia)  PL(D) Pointload diametral test 15(50) (MPa) ouaqlas a rtne rs
Water sample pp  Pocket penetrometer (kPa) ’ ,

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 25.2 AHD* BORE No: 2
PROJECT: Westfield Kotara Proposed Extensions, Stage 1 EASTING: 379638 PROJECT No: 71995.06
LOCATION: Northcott Drive, Kotara NORTHING: 6354418 DATE: 11/2/2016
DIP/AZIMUTH: 90°/-- SHEET 2 OF 5
Description Veggtﬁgriﬂfg o St?gr?glj(th _| Fracture Discontinuities Sampling & In Situ Testing
= Depth of ST g | g| Seacing . . o |o=|a | TestResults
(m) Sz 5 _fgz M 8 -Bedding 1 - Joint g 540 &
Strata 23i3ve - 538885 |5 83 88 | S-Shew Foran F°&* | comments
CLAY - Stiff to very stiff grey clay, TTT T FTTT T T T
trace fine to coarse grained sand, L L A
M>Wp (continued) LT Ll L1l
[T LTl [
[T LTl [
[T LTl [
55 _ _ [T LTl [ |
SANDY CLAY - Stiff to very stiff, R R I
grey fine to coarse grained sandy HEEN RN e
Clay, trace subrounded to ) L RN ‘ I I s pp = 200-250
subangular gravel up to 20mm in R BEREE R 6,10,17
size, M>Wp BERR EERRRE IR N=27
[T LTl [ —
r6 [T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
"7 "0 GRAVELLY CLAY - Very stiff, } } } } } } } } } } } } H H
grey/brown gravelly clay, 9@
subrounded to subangular gravel L 7 N Lo 6,9,13
Up to 15mm in size, M>Wp REEN RERRRRN I s N
\HH?HHH [ pp = 300-350
\HH}X\HH\ [
\HH%HHH [ —
[T LTl [
[ N I [ LTl [
[T LTl [
\HH/Q/QHHH [
\HH)O/@HHH [
[T LTl [
8 I LTl [
\HH?HHH [
\HH}X\HH\ [
\HH%HHH [
[T LTl [
[ N I [ LTl [
[T LTl [
8> CLAY - Very stiff, green/grey, L L I |
slightly gravelly clay, subrounded LT FErld R
to subangular gravel up to 20mm LT FErld L1l s pp = 450-500
in size, M>Wp [T LTl [ 4,8,12
[T LTl [ N =20
[T LTl [ |
Lo [T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
LI L] [ [
RIG: Truck Mounted Scout DRILLER: Total Drilling LOGGED: Benson/West CASING: HQ at 9.0m

TYPE OF BORING: Solid flight augering to 9m, wash bore to 14.50, then NMLC coring to 21.55m
WATER OBSERVATIONS: Free groundwater observed at 3.70m, whilst augering

REMARKS: Coordinates obtained using hand held GPS typical accuracy 5m + 1.5m, 100% water loss from 16.0m *Surface level interpolated from

Lidar topographic imagery and is approximate only

SAMPLING & IN SITU TESTING LEGEND
G  Gas sample PID Photo ionisation detector (ppm)

A Auger sample
B Bulk sample
BLK Block sample
C  Core drilling
D  Disturbed sample

E  Environmental sample

WV ESCO

Water seep S Standard penetration test
Water level \% Shear vane (kPa)

Piston sample PL(A) Point load axial test 1s(50) (MPa)
Tube Sampie (xmm dia)  PL(D) Pointload diametral test 15(50) (MPa) ouaqlas a rtne rs
Water sample pp  Pocket penetrometer (kPa) ’ ,

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 25.2 AHD* BORE No: 2
PROJECT: Westfield Kotara Proposed Extensions, Stage 1 EASTING: 379638 PROJECT No: 71995.06
LOCATION: Northcott Drive, Kotara NORTHING: 6354418 DATE: 11/2/2016
DIP/AZIMUTH: 90°/-- SHEET 3 OF 5
Description Veggtﬁgriﬂfg o St?gr?glj(th _| Fracture Discontinuities Sampling & In Situ Testing
| Depth of S8 erT g Seacing . . 3 Test Results
x (m) E—'g\ﬂ\ 5| \%\‘é; (m) B - Bedding J - Joint § gd%g 2
Strata 23i3ve - 538885 |5 83 88 | S-Shew Foran F°&* | comments
CLAY - Very stiff, green/grey, TTT T FTTT T T T
slightly gravelly clay, subrounded . P o1
to subangular gravel up to 20mm L L I pp = 400-450
in size, M>Wp (continued) LT FErld AN S 10,12,15
rom 10m, grey mottled orange, LT [ A R N =27
trace gravel LT FErld R
[T LTl [ [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
1 [T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [ I
\Erom 11.50m, very stiff to hard ] P R
rom 11.50m, very stiff to hard Pl [ A L1l
carbonaceous in parts, with LT Ll [ s pp = 450-500
occasional coal lenses up to LT P [ 9,13,15
30mm thick [T LTl [ N=28
[T I I I
r12 [T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
F13 1 LTl [ o
[T LTl [
[T LTl [ op 5600
[T LTl [ S
REEN RERRRRN I Sz
[T LTl [
[T LTl [ —
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
14 [T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
[T LTl [
145~ SILTSTONE - Extremely low |‘ EEEEEN IR l FTTT"] From 14.50m to
strength, extremely weathered, [ e L TR '] 14.59m, fg _
14-67\grey brown stained siltstone AR LA e B [N oy E»tg;:ggg
rom 14.60m, very low strength, I I Nl I N B C 1100| 93 e
s|igh[|yweathered [ i [l I | I I
A I 1 I N Bl PL(A) = 0.13
Ll ] I [
RIG: Truck Mounted Scout DRILLER: Total Drilling LOGGED: Benson/West CASING: HQ at 9.0m

TYPE OF BORING: Solid flight augering to 9m, wash bore to 14.50, then NMLC coring to 21.55m
WATER OBSERVATIONS: Free groundwater observed at 3.70m, whilst augering

REMARKS: Coordinates obtained using hand held GPS typical accuracy 5m + 1.5m, 100% water loss from 16.0m *Surface level interpolated from
Lidar topographic imagery and is approximate only

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G  Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test 1s(50) (MPa)
BLK Block sample U, Tube sample (xmmdia.) PL(D) Point load diametral test Is(50) (MPa) ou as artnem
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ’ ,
D  Disturbed sample > Water seep S Standard penetration test
E  Environmentalsample ¥ Water level vV Shear vane (kPa) Geotechnics | Environment | Groundwater




CLIENT:

PROJECT:

Scentre Group Ltd

LOCATION: Northcott Drive, Kotara

BOREHOLE LOG

SURFACE LEVEL: 25.2 AHD*

Westfield Kotara Proposed Extensions, Stage 1 EASTING:

379638

NORTHING: 6354418
DIP/AZIMUTH: 90°/--

BORE No: 2

PROJECT No: 71995.06
DATE: 11/2/2016
SHEET 4 OF 5

Description Veggtﬁgri?\fg © .| Fracture Discontinuities Sampling & In Situ Testing
| Depth s &| Spacing R Test Results
Z (m) of @ _g";“ (m) B - Bedding J - Joint g god 8‘\0 &

(O] T 4 wo 9o - - > <
Strata E% § o ﬁ 8 85 88 S - Shear F - Fault ~ U&J 24 Comments
SANDSTONE - Low strength, I T T
slightly weathered, light grey, fine I I N
grained sandstone, 20% [ i [
interbedded siltstone (continued) R [ B
From 15.30m, very low strength I I N _
] i N gt(g);g-gg
i R (A)=0.
R [
R [
} } } } } } } | } } 15.72m: J, 30°, pl, ro
I I | HL || | 15.82m:J, 30° pl, ro
R (R Sy
~16 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 15.95m: J, 800, pl, ro
R R I
R R I
C |100| 93 _
16.23 S ANDSTONE - Medium strength, | [ N L PL(A) =0.45
i i | ] 1| 16:26m: 3,5 plro, fe
highly weathered, grey stained )
orange/brown, fine to coarse I I ‘ Il 1 16.36m: P, sh, pl, ro, fe
grained sandstone I [ |1 | 16.4m: ], 15° pl, ro, fe PL(A) = 0.34
166\From 16.50m, some pebbly bands } } } } } } } } } }
CONGLOMERATE - Medium 1 IBRERY AN
strength, highly weathered, 1 IERE Rl ) .
orange/grey conglomerate, with 1 jac Rl BR 16.75m: J, 30°, pl, ro, fe
subrounded to subangular =
| pebbles up to 30mm in size ] . C RN S 16.95m: J, 60°, pl, ro PL(D) = 0.38
v From 17m to 17.10m, very low 1 RN I R
- 1 Ded AN I
strength, friable 1 re N
I I C LT | 17.21m: g, 300, pl, ro, fe
1 Ded N |
i re |
[P IR |
I |
| P« R
1 IERN C IR |
I I |
From 17.81m grey, slightly T )fc N ) ) .
weathered L C N | fle7-86m- P.10° pl, ro,
18 R R
ol Ded R |
[N RN A R
R C R
R R
)¢
e R
NN C R |
R R | .
il )j{ |11 ) | 1854m: 3, 15% pl,ro
S Ed ) S |10| ™| Prm=oss
ol Ded R |
AN I G\ R | PL(A) = 0.55
19 P C I |
o Ded (A |
e R |
p P IR |
| J|
} } } } } ]QC } ‘ Lo ‘ 19.3m: P, sh, pl, ro, fe
< 19.37m: J, 20°, pl, ro, fe
195 N L | | | 19.42m: J, 20°, un, ro,
[ SANDSTONE - High strength, I I i fe
slightly weathered, light grey, fine . A
to coarse grained sandstone } } } } } } } } } } PL(A) = 1.11
R \ |
N | | \19.84m:.],50°,p|, ro
19.92 [ — [19.86m: J, 50, pl, o, fe
LI L] [
RIG: Truck Mounted Scout DRILLER: Total Drilling LOGGED: Benson/West CASING: HQ at 9.0m

TYPE OF BORING: Solid flight augering to 9m, wash bore to 14.50, then NMLC coring to 21.55m
WATER OBSERVATIONS: Free groundwater observed at 3.70m, whilst augering

REMARKS: Coordinates obtained using hand held GPS typical accuracy 5m + 1.5m, 100% water loss from 16.0m *Surface level interpolated from
Lidar topographic imagery and is approximate only

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G  Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test 1s(50) (MPa)
BLK Block sample U, Tube sample (xmmdia.) PL(D) Point load diametral test Is(50) (MPa) ou as artnem
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ’ ,
D  Disturbed sample > Water seep S Standard penetration test
E  Environmentalsample ¥ Water level vV Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Scentre Group Ltd SURFACE LEVEL: 25.2 AHD* BORE No: 2
PROJECT: Westfield Kotara Proposed Extensions, Stage 1 EASTING: 379638 PROJECT No: 71995.06
LOCATION: Northcott Drive, Kotara NORTHING: 6354418 DATE: 11/2/2016
DIP/AZIMUTH: 90°/-- SHEET 5 OF 5
Description Veggtﬁ;i% o St?gr?glj(th _| Fracture Discontinuities Sampling & In Situ Testing
_i| Depth of ST g | g| Seacing . . ° |08 Test Results
x (m) c 3 58 g \%\.’5’ 2 (m) B - Bedding J - Joint g gd 8‘0\0 2
Strata 23Zzpy” 583EBE; 5 83 B8 | SSww Fraw T °&® | comments
SILTSTONE - Extremely low IR T T TTT 7T ["From 19.92m to
strength, extremely wea){hered, [ I HE.:\ [ _UJ [l ] 20.12m, fg
grey siltstone (continued) I (e [
rom 20.05m to 20.08m, low [N O N AR IR [l ‘ 20.22m: P, sh, pl, ro PL(A) = 0.12
strength [ e B N \
rom 20.12m to 20.80m, low N e Lol ‘
strength (O R O Rl BRI (I \
(N O el AR AR (I \
R O D A A (I \
(0 A T I R R RO (I || 20.68m: P, 5°, pl, ro
(N A i R I R C |100| 19
(O R O Rl BRI R
(N O el AR AR R
2t R O D A A R
[ I RN A [} ! | 21.06m: P, sh, pl, ro
(N A i R I R
Ll —
2126 "SANDSTONE - Low strength, —/ 1| |
slightly weath_ered, light grey, fine I b I PL(A) = 0.25
to coarse grained sandstone Nl N N IRER R '
I [N | |1 |1
#1%"Bore discontinued at 21.55m, fimit | | T
of investigation BERR EERRRE IR
LT FErld L1l
LT FErld L1l
LT FErld L1l
r22 LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
23 LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
b 24 LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LT FErld L1l
LI L] [ [
RIG: Truck Mounted Scout DRILLER: Total Drilling LOGGED: Benson/West CASING: HQ at 9.0m

TYPE OF BORING: Solid flight augering to 9m, wash bore to 14.50, then NMLC coring to 21.55m
WATER OBSERVATIONS: Free groundwater observed at 3.70m, whilst augering

REMARKS: Coordinates obtained using hand held GPS typical accuracy 5m + 1.5m, 100% water loss from 16.0m *Surface level interpolated from
Lidar topographic imagery and is approximate only

SAMPLING & IN SITU TESTING LEGEND
G  Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test 1s(50) (MPa)
Tube Sampie (xmm dia)  PL(D) Pointload diametral test 15(50) (MPa) ouaqlas a rtne rs
Water sample pp  Pocket penetrometer (kPa) ’ ,

Water seep S Standard penetration test i _
Geotechnics | Environment | Groundwater

Water level \% Shear vane (kPa)

A Auger sample
B Bulk sample
BLK Block sample
C  Core drilling
D  Disturbed sample

E  Environmental sample

WV ESCO




Appendix C

Pile Capacity Estimate Charts
Table C1 — Summary of Franki-pile Installation Record in Vicinity of Test Locations
Plates C1 to C4 — Lateral Pile Calculation Charts




PILE CAPACITY ESTIMATE

PILE TYPE: Grout-Injected
PILE SHAPE: Round
PILE SIZE: Diameter = 0.75

STRENGTH REDUCTION FACTOR @,: 0.62
CALCULATION METHOD: Douglas l\/?ethod

LOCATION: NORTHCOTT DRIVE, KOTARA

CLIENT: SCENTRE GROUP LTD

PROJECT: KOTARA SHOPPING CENTRE - STAGE 4 EXPANSION

CPT101

Page 1 of 1

DATE 18/04/2016
PROJECT No: 71995.07
SURFACE RL: 23.3m AHD*

] Depth

(m)

ro

ri1o

ri1

ri2

ri3

ri4

ris

rl6

ri7

ris

ri1o

-20

Ultimate End Bearing (MPa) Ultimate Shaft Friction (kPa) Ultimate Shaft Capacity (kN) Ultimate Geotechnical Strength Ryg (kN) Design Geotechnical Strength R*g (kN)
(Cone Resistance ---) (Sleeve Friction ---) (Compression) (Compression) (Compression)
Depth 0 10 20 30 0 100 200 300 400 500 0 200 400 600 800 0 500 1000 1500 2000 0 250 500 750 1000
(m)
0-
1]
2]
3]
4]
5
64
7]
.
9]
10
114
124
134
14+
154
16+
174
184
194
20
DISCLAIMER:

These capacities have been estimated using accepted static
theory, and are a guide only. Suitable verification procedures
should be adopted (refer to AS2159), and piling contractors
should confirm pile suitability and capacities. Structural
capacity should be checked, and due allowance made for
inclined or eccentric loads, and possible corrosion effects.

Water depth after test: 2.30m depth

File: P:\71995.07 - KOTARA, Westfield Kotara, Stage 4\4.0 Field Work\4.2 Testing\CPT101.CP5

Cone ID: 120618 Type: I-CFXY-10

ConePile Version 5.9.1
© 2003 Douglas Partners Pty Ltd

K

Douglas Partners

Geotechnics | Environment | Groundwater




PILE CAPACITY ESTIMATE

PILE TYPE: Grout-Injected
PILE SHAPE: Round
PILE SIZE: Diameter = 0.90

STRENGTH REDUCTION FACTOR @,: 0.62
CALCULATION METHOD: Douglas l\/?ethod

LOCATION: NORTHCOTT DRIVE, KOTARA

CLIENT: SCENTRE GROUP LTD

PROJECT: KOTARA SHOPPING CENTRE - STAGE 3 EXPANSION

CPT101

Page 1 of 1

DATE 18/04/2016
PROJECT No: 71995.07
SURFACE RL:

] Depth

(m)

ro

ri1o

ri1

ri2

ri3

ri4

ris

rl6

ri7

ris

ri1o

-20

Ultimate End Bearing (MPa) Ultimate Shaft Friction (kPa) Ultimate Shaft Capacity (kN) Ultimate Geotechnical Strength Ryg (kN) Design Geotechnical Strength R*g (kN)
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DISCLAIMER:

These capacities have been estimated using accepted static
theory, and are a guide only. Suitable verification procedures
should be adopted (refer to AS2159), and piling contractors
should confirm pile suitability and capacities. Structural
capacity should be checked, and due allowance made for
inclined or eccentric loads, and possible corrosion effects.

Water depth after test: 2.30m depth
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PILE CAPACITY ESTIMATE

PILE TYPE: Grout-Injected
PILE SHAPE: Round
PILE SIZE: Diameter = 1.05

STRENGTH REDUCTION FACTOR @,: 0.62
CALCULATION METHOD: Douglas l\/?ethod

PROJECT:
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CLIENT:

KOTARA SHOPPING CENTRE - STAGE 3 EXPANSION

NORTHCOTT DRIVE, KOTARA

SCENTRE GROUP LTD
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DISCLAIMER:

These capacities have been estimated using accepted static
theory, and are a guide only. Suitable verification procedures
should be adopted (refer to AS2159), and piling contractors
should confirm pile suitability and capacities. Structural
capacity should be checked, and due allowance made for
inclined or eccentric loads, and possible corrosion effects.

Water depth after test: 2.30m depth
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PILE CAPACITY ESTIMATE

PILE TYPE: Grout-Injected
PILE SHAPE: Round
PILE SIZE: Diameter = 0.75

STRENGTH REDUCTION FACTOR @,: 0.62
CALCULATION METHOD: Douglas l\/?ethod

LOCATION: NORTHCOTT DRIVE, KOTARA

CLIENT: SCENTRE GROUP LTD

PROJECT: KOTARA SHOPPING CENTRE - STAGE 4 EXPANSION

CPT102

Page 1 of 1

DATE 21/04/2016
PROJECT No: 71995.07
SURFACE RL: 24.0 m AHD*
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DISCLAIMER:

These capacities have been estimated using accepted static
theory, and are a guide only. Suitable verification procedures
should be adopted (refer to AS2159), and piling contractors
should confirm pile suitability and capacities. Structural
capacity should be checked, and due allowance made for
inclined or eccentric loads, and possible corrosion effects.

Water depth after test: 3.60m depth
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PILE CAPACITY ESTIMATE

PILE TYPE: Grout-Injected
PILE SHAPE: Round
PILE SIZE: Diameter = 0.90

STRENGTH REDUCTION FACTOR @,: 0.62
CALCULATION METHOD: Douglas l\/?ethod

PROJECT:

LOCATION:

CLIENT:

KOTARA SHOPPING CENTRE - STAGE 3 EXPANSION
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SCENTRE GROUP LTD

CPT102
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DISCLAIMER:

These capacities have been estimated using accepted static
theory, and are a guide only. Suitable verification procedures
should be adopted (refer to AS2159), and piling contractors
should confirm pile suitability and capacities. Structural
capacity should be checked, and due allowance made for
inclined or eccentric loads, and possible corrosion effects.

Water depth after test: 3.60m depth
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PILE CAPACITY ESTIMATE

PILE TYPE: Grout-Injected
PILE SHAPE: Round
PILE SIZE: Diameter = 1.05

STRENGTH REDUCTION FACTOR @,: 0.62
CALCULATION METHOD: Douglas l\/?ethod

PROJECT:
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CLIENT:

KOTARA SHOPPING CENTRE - STAGE 3 EXPANSION

NORTHCOTT DRIVE, KOTARA

SCENTRE GROUP LTD

CPT102
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SURFACE RL:

DATE 4/21/2016
PROJECT No: 71995.07
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DISCLAIMER:

These capacities have been estimated using accepted static
theory, and are a guide only. Suitable verification procedures
should be adopted (refer to AS2159), and piling contractors
should confirm pile suitability and capacities. Structural
capacity should be checked, and due allowance made for
inclined or eccentric loads, and possible corrosion effects.

Water depth after test: 3.60m depth
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PILE CAPACITY ESTIMATE

PILE TYPE: Grout-Injected
PILE SHAPE: Round
PILE SIZE: Diameter = 0.75

STRENGTH REDUCTION FACTOR @,: 0.62
CALCULATION METHOD: LCPC Met?“lod

LOCATION: NORTHCOTT DRIVE, KOTARA

CLIENT: SCENTRE GROUP LTD

PROJECT: KOTARA SHOPPING CENTRE - STAGE 4 EXPANSION

CPT104

Page 1 of 1

DATE 19/04/2016
PROJECT No: 71995.07
SURFACE RL: 24.0 m AHD*
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DISCLAIMER:

These capacities have been estimated using accepted static
theory, and are a guide only. Suitable verification procedures
should be adopted (refer to AS2159), and piling contractors
should confirm pile suitability and capacities. Structural
capacity should be checked, and due allowance made for
inclined or eccentric loads, and possible corrosion effects.

Water depth after test: 2.30m depth
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PILE CAPACITY ESTIMATE

PILE TYPE: Grout-Injected
PILE SHAPE: Round
PILE SIZE: Diameter = 0.90

STRENGTH REDUCTION FACTOR @,: 0.62
CALCULATION METHOD: Douglas l\/?ethod
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SCENTRE GROUP LTD

CPT104
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DISCLAIMER:

These capacities have been estimated using accepted static
theory, and are a guide only. Suitable verification procedures
should be adopted (refer to AS2159), and piling contractors
should confirm pile suitability and capacities. Structural
capacity should be checked, and due allowance made for
inclined or eccentric loads, and possible corrosion effects.

Water depth after test: 2.30m depth
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PILE CAPACITY ESTIMATE

PILE TYPE: Grout-Injected
PILE SHAPE: Round
PILE SIZE: Diameter = 1.05

STRENGTH REDUCTION FACTOR @,: 0.62
CALCULATION METHOD: Douglas l\/?ethod

PROJECT:
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CLIENT:

KOTARA SHOPPING CENTRE - STAGE 3 EXPANSION

NORTHCOTT DRIVE, KOTARA

SCENTRE GROUP LTD
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DATE 4/19/2016
PROJECT No: 71995.07

Ultimate End Bearing (MPa) Ultimate Shaft Friction (kPa)
(Cone Resistance ---) (Sleeve Friction ---)
19 29 3‘0 9 190 290 390

4?0

Ultimate Shaft Capacity (kN)

(Compression)
590 9 1%0 390

45‘0 6?0 ?

5?0

10P0

1 5‘00

Ultimate Geotechnical Strength Rq (kN) Design Geotechnical Strength R*g (kN)
(Compression)

(Compression)
20‘00(‘) 590 10‘00 15‘00

2090

20-

DISCLAIMER:

These capacities have been estimated using accepted static
theory, and are a guide only. Suitable verification procedures
should be adopted (refer to AS2159), and piling contractors
should confirm pile suitability and capacities. Structural
capacity should be checked, and due allowance made for
inclined or eccentric loads, and possible corrosion effects.

Water depth after test: 2.30m depth
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PILE CAPACITY ESTIMATE

PILE TYPE: Grout-Injected
PILE SHAPE: Round
PILE SIZE: Diameter = 0.75

STRENGTH REDUCTION FACTOR @,: 0.62
CALCULATION METHOD: LCPC Met?“lod

LOCATION: NORTHCOTT DRIVE, KOTARA

CLIENT: SCENTRE GROUP LTD

PROJECT: KOTARA SHOPPING CENTRE - STAGE 4 EXPANSION

CPT105

Page 1 of 1

DATE 20/04/2016
PROJECT No: 71995.07
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DISCLAIMER:

These capacities have been estimated using accepted static
theory, and are a guide only. Suitable verification procedures
should be adopted (refer to AS2159), and piling contractors
should confirm pile suitability and capacities. Structural
capacity should be checked, and due allowance made for
inclined or eccentric loads, and possible corrosion effects.

Water depth after test: 2.30m depth
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PILE CAPACITY ESTIMATE

PILE TYPE: Grout-Injected
PILE SHAPE: Round
PILE SIZE: Diameter = 0.90

STRENGTH REDUCTION FACTOR @,: 0.62
CALCULATION METHOD: Douglas l\/?ethod
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DISCLAIMER:

These capacities have been estimated using accepted static
theory, and are a guide only. Suitable verification procedures
should be adopted (refer to AS2159), and piling contractors
should confirm pile suitability and capacities. Structural
capacity should be checked, and due allowance made for
inclined or eccentric loads, and possible corrosion effects.

Water depth after test: 2.30m depth
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PILE CAPACITY ESTIMATE

PILE TYPE: Grout-Injected
PILE SHAPE: Round
PILE SIZE: Diameter = 1.05

STRENGTH REDUCTION FACTOR @,: 0.62
CALCULATION METHOD: Douglas l\/?ethod
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DISCLAIMER:

These capacities have been estimated using accepted static
theory, and are a guide only. Suitable verification procedures
should be adopted (refer to AS2159), and piling contractors
should confirm pile suitability and capacities. Structural
capacity should be checked, and due allowance made for
inclined or eccentric loads, and possible corrosion effects.

Water depth after test: 2.30m depth
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Table C1: Summary of As-Constructed Pile Details (from Franki Pile Daily Report Sheets)

Test Location | Local Grid Driving Shaft Type Shaft Shaft Base
(Grid Reference Tube Length Volume Volume
Reference) Depth (m) (m?) (m?)
(m)
101 M36 8.5 Wet 8.0 1.8 0.56
(M37) M40 12.0 Wet 11.2 2.2 0.56
N36 8.5 Wet 8.0 1.8 0.56
N38 11.0 Wet 10.3 2.2 0.56
N40-A 12.0 Wet 10.5 2.2 0.56
N40-B 12.0 Wet 10.5 2.2 0.56
P36 8.5 Wet 6.5 1.8 0.56
R42 8.5 Wet Unknown 1.8 0.56
102 H35 6.0 Wet 5.0 0.8 0.42
(G38) H37 6.0 Wet 5.0 0.8 0.42
137 6.0 Wet 5.0 1.0 0.42
J39 6.0 Wet 5.0 0.8 0.42
104 FG5/6 6.0 Wet 5.0 0.8 Unknown
(H5) H5 6.0 Wet Unknown 0.8 Unknown
H8 6.0 Wet 5.0 0.8 0.42
HG6/7 6.0 Wet 5.0 0.8 0.42
105 D1 6.0 Wet 5.1 0.8 0.42
(D3) D6 6.0 Wet 5.0 - 0.42
E/F2 6.0 Wet 5.5 0.8 0.42
E1/2 6.0 Wet 4.9 0.8 0.42
E3 6.0 Wet 5.2 0.8 0.42
106 N46-B 11.0 Wet 9.5 2.0 0.42
(P14) P12 6.0 Wet 4.5 1.2 0.42
P14 6.5 Wet 6.0 1.2 0.28
P8 6.5 Wet 6.0 1.2 0.28
R10 6.0 Wet 5.0 1.2 0.28
R12 6.0 Wet 5.0 1.2 0.28
w47 7.0 Wet 6.0 1.0 0.56
Xw47 7.0 Wet 6.0 1.0 0.56
107 P28 8.5 Wet 6.3 1.4 0.56
(T30) P30 8.5 Wet 6.3 1.4 0.56
P32 8.0 Wet 6.3 1.4 0.56
R32 8.2 Wet 6.2 1.6 0.56
108 w49 9.5 Hammered 8.5 2.2 0.6
(249) X48 9.0 Wet 8.0 2.0 0.6
X49 9.0 Wet 8.0 2.0 0.6
X50 9.5 Hammered 8.5 2.2 0.6




Appendix D

Drawing 1- Test Location Plan (overall site)
Drawing 2 — Test Location Plan (Item 1)
Drawing 3 — Test Location Plan (Item 3)

Drawing 4 — Section XX’ (Item 1)
Drawing 5 — Section AA’ (Item 2)
Drawing 6 — Section BB’ (Item 2)
Drawing 7 — Local Grid Co-ordinates
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