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Executive Summary

This report presents the results of a preliminary geotechnical investigation undertaken for the
proposed Randwick Campus Redevelopment at the site bound by Hospital Road, and High, Magill and
Botany Streets, Randwick. The purpose of the investigation was to assess the subsurface conditions
across the site and to provide comments for preliminary design and planning purposes.

It is understood that the redevelopment includes:

A new multi-storey Acute Services Building (ASB), about 150 m by 130 m in area, with basement
Level -02 extending to RL 47 m. This will require excavation to depths of up to 8 m;

Potential future regrading of Hospital Road, which will require excavation to depths of up to about
6 m below current surface levels; and

A potential future tunnel below Hospital Road to link the existing Sydney Children’s Hospital to
the new ASB; and

A future expansion area, located immediately north of the ASB and extending up to High Street
(Stage 2).

The investigation included a desktop study of previous rock-cored boreholes in proximity to the site
and regional mapping, together with the drilling of nine rock-cored boreholes (BH1 to BH9) across the
site (where access was readily available to drilling rigs), installation of one groundwater monitoring
well in BH7 to measure the groundwater level and laboratory testing for geotechnical purposes.

The subsurface conditions generally include sandy filling and ripped sandstone filling of variable
thickness, overlying predominantly medium dense, non-plastic sand and Hawkesbury Sandstone
bedrock. The bedrock surface is expected to dip down towards the south and west. The rock is
initially extremely low to low strength and generally becomes more consistent medium and high
strength sandstone with depth. Some extremely low to low strength siltstone and laminite bands were
interbedded within the sandstone.

Based on measurements of groundwater within previous and current boreholes and monitoring wells,
groundwater is expected at levels of between RL49m and RL52m. For most of the site,
groundwater seepage is expected at the soil and rock interface, and within bedrock along rock joints
and extremely/highly weathered bedrock bands. At the southern (i.e. lower-lying) end of the site, a
water table is expected within the sand profile below the proposed basement excavation depths.

Based on the site topography, published mapping and subsurface conditions encountered to date,
acid sulphate soils and saline soils are unlikely to be geotechnical issues at this site.

For deep excavations, a secant pile shoring wall embedded into bedrock is recommended to cut-off
water flow. Alternatively, a contiguous pile wall, with the gaps between the piles plugged with dry-pack
grout upon excavation to retain soil, together with a drainage plenum around the site perimeter for
collection and subsequent discharge of groundwater is considered to be a feasible retaining system,
as proposed by Enstruct Group Pty Ltd. Along sections of the proposed basement and possible future
regrading of Hospital Road, where the top of bedrock is relatively shallow, a contiguous pile wall may
be suitable instead of a secant pile wall.
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A tanked basement comprising water-tight walls and floors would eliminate the requirement for
permanent dewatering and approval from regulatory authorities. Alternatively, a drained basement
may be suitable, however further assessment of the groundwater conditions and further estimation of
groundwater inflow to the basement excavation is required for design. Based on the current
preliminary information on groundwater at this site, groundwater inflow to the northern end of the
basement excavation is estimated to be approximately 3 m®day. The volume of groundwater ingress
will ultimately depend on the soil permeability, rock fracturing and prevailing weather conditions.
Greater volumes of groundwater ingress may also be experienced if leaking stormwater systems are
present in the surrounding sandy soils or heavy continuous rainfall is experienced.

It is expected that a combination of shallow pad or strip footings and deep pile footings bearing in
bedrock will be required to support the heavily-loaded building columns. Beyond the ASB basement
excavation, it may be possible to support lightly-loaded structures on shallow, pad or strip footings
bearing on loose to medium dense sand.

A preliminary flexible pavement thickness design was undertaken, resulting in a minimum pavement
thickness of 300 mm.

For detailed design, further geotechnical investigation including rock-cored boreholes and groundwater
monitoring wells is recommended to further characterise the subsurface conditions when site access is
more readily available to drilling rigs (i.e. post-demolition of existing buildings).
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Report on Preliminary Geotechnical Investigation
Randwick Campus Redevelopment
Hospital Road and High, Magill and Botany Streets, Randwick

1. Introduction

This report presents the results of a preliminary geotechnical investigation undertaken by Douglas
Partners Pty Ltd (DP) for the proposed Randwick Campus Redevelopment at Hospital Road and High,
Magill and Botany Streets, Randwick. The investigation was undertaken in accordance with DP’s
proposal (SYD170971.P.001.Rev0, dated 18 August 2017) and a sub-consultant agreement with
Health Infrastructure (HI). The investigation was carried out in consultation with HI, the project
managers (Aurecon), and the structural engineers Enstruct Group Pty Ltd (Enstruct).

It is understood that the redevelopment includes:

A new multi-storey Acute Services Building (ASB), about 150 m by 130 m in area, with basement
Level -02 extending to RL 47 m. This will require excavation to depths of up to 8 m;

Potential future regrading of Hospital Road, which will require excavation to depths of up to about
6 m below current surface levels; and

A potential future tunnel below Hospital Road to link the existing Sydney Children’s Hospital to
the new ASB.

It is understood that a future expansion area, located immediately north of the ASB and extending up
to High Street, is also being considered as part of this preliminary investigation. No details of this
future development are known at this stage.

The investigation included the drilling of nine boreholes, installation of one groundwater monitoring
well and laboratory testing for geotechnical purposes. Details of the field work methods and results
are provided in this report, together with comments on geotechnical issues for planning and
preliminary design of the ASB site, and the regrading of Hospital Road.

The geotechnical investigation was conducted in conjunction with a preliminary site (contamination)
investigation, for which the results have been reported separately in DP’s Report on Preliminary Site
(Contamination) Investigation (DP Project 72505.12, dated 8 February 2018).

2. Previous Investigations

DP has previously carried out a number of geotechnical investigations within the adjacent Randwick
Hospital’'s Campus (the Hospital Precinct) and the University of New South Wales (UNSW) Kensington
Campus. The approximate locations of the previous boreholes are shown on Drawing 1 in
Appendix B. The results of previous boreholes including photographs of rock core samples are
provided in Appendix C, and are also included in interpreted geotechnical cross sections in
Appendix B.
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It should be noted that the same borehole numbers have been in the various investigations over the
years. Therefore, to distinguish the borehole numbers, the project number for previous investigations
is shown next to the corresponding previous borehole number on all drawings.

The results of the nearby boreholes of relevance to the proposed redevelopment are summarised
below.

2.1 Hospital Precinct

On the eastern side of the proposed redevelopment, one rock-cored borehole (BH85461.00/1) was
drilled to about 8 m depth at the intersection of High Street and Hospital Road (Ref: DP Project
85461.00, dated 8 August 2016).

The subsurface conditions encountered in the previous borehole BH85461.00/1 included gravelly
clayey sand filling with some sandstone cobbles to 1.1 m depth, overlying extremely low and very low
strength sandstone, grading to medium strength sandstone below 3.4 m (RL 52.9 m) and continuing to
8 m (RL 48.3 m). The rock discontinuities are predominantly along bedding planes dipping up to 10°
below the horizontal and are clean or clay coated, with an occasional 45° or 90° joint. No free
groundwater was observed whilst augering to 1.6 m depth.

Results of laboratory testing on a sample of gravelly clayey sand filling from BH85461.00/1 at depths
of 0.4 - 0.5 m indicated that the filling was of low plasticity, with a plasticity index of 10% and a field
moisture content of 15.7%, which was within 2% of the plastic limit of 17%.

2.2 Within University Of New South Wales

On the western side of the proposed redevelopment, DP has previously completed two geotechnical
investigations within UNSW for the Wallace Wurth Building (Ref: DP Project 71543.00, dated
19 March 2010) and the Bioscience Building (Ref: DP Project 73492.00, dated 28 June 2013). The
results of these investigations are summarised below.

2.2.1 Wallace Wurth Building

At the Wallace Wurth Building, four boreholes (BH71543.00/2, BH71543.00/3, BH71543.00/5 and
BH71543.00/7) were drilled to depths of about 8.4 m to 18.3 m within the campus along the Botany
Street frontage.

The subsurface conditions encountered in the previous boreholes can be summarised as
predominantly sandy filling with occasional building rubble to depths of 0.7 — 3 m, overlying medium
dense sand then extremely low/very low strength sandstone (or an igneous dyke in BH3) at depths of
3.2-5.3m (about RL 50.5 - RL 53 m). Medium and high strength sandstone was intersected below
about RL 50— RL 51 m and continued to the base of the boreholes, except at BH71543.00/2 and
BH71543.00/3, where an igneous intrusion was intersected.
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The igneous dyke in BH71543.00/2 and BH71543.00/3 included highly variable strength material,
ranging from extremely low/very low strength, extremely weathered rock to very high strength, fresh
stained rock. The igneous dyke and the surrounding sandstone rock was typically highly fractured and
fractured. The dyke is expected to strike east: south-east, and therefore, may extend across Botany
Street into the north-western corner of the proposed future redevelopment site.

In March 2010, groundwater was measured within a monitoring well within BH71543.00/3 at a depth of
4.9 m (RL 51.3 m), which was within the bedrock profile.

It is understood from historical aerial photographs, that immediately west of the Wallace Wurth
Building, clay-like material from the more widespread igneous intrusions was quarried and later
backfilled. Subsequently, that area was redeveloped to house the current Lowy Cancer Research
Facility. DP was involved with pressure grouting of the fractured sandstone for that project to reduce
groundwater ingress to the basement.

2.3 Bioscience Building

At the Bioscience Building, two boreholes (BH73492/5 and BH73492/6) were drilled in June 2013 to
depths of 8.0 m and 9.6 m within the campus close to the Botany Street frontage.

The subsurface conditions encountered in the previous boreholes can be summarised as sandy filling
to depths of 0.5- 3.4 m, overlying loose and medium dense sand, then extremely low/very low
strength sandstone at depths of 6.2 m (RL 48.9 m) and 4.8 m (RL 48.0 m), respectively. Consistent
high strength, slightly fractured and unbroken sandstone was intersected below 6.5 m (RL 48.6 m) and
4.9 m (RL 47.9 m), and continued to the base of the boreholes.

In June 2013, groundwater was measured in BH73492/6 during drilling at a depth of 4.0m
(RL 48.8 m), which was 0.8 m above the bedrock surface, within the sand profile.

3. Site Description

The proposed redevelopment site (i.e. The ASB and future expansion area) is a rectangular area of
approximately 125 m by 260 m or about 3.3 hectares and is bordered by High Street, Magill Street,
Hospital Road and Botany Street to the north, south, east and west, respectively. The site is currently
occupied by about residential lots, large trees and Eurimbla Avenue. The proposed ASB is located on
the southern half of the larger site and is approximately 125 m by 150 m in area. Within the
surrounding footpaths and road pavements, numerous utilities extend below ground, with a main
stormwater pipeline extending through existing residential lots. The site location is shown in Figure 1
below.

The ground surface to the west of Eurimbla Avenue generally slopes down towards the south and
south-east, with the ground surface to the east of Eurimbla Avenue sloping down towards the south
and west. Reduced levels range between RL 55.5 m at the north-western corner (i.e. Botany/High
Street intersection) and RL 46.5m at the south-eastern corner (i.e. Hospital Road/Magill Street
intersection) relative to Australian Height Datum (AHD). The general site topography with 2 m contour
lines is shown in Figure 1 below.
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The Hospital Precinct is located to the east of Hospital Road and accommodates a number of health
facilities including the Prince of Wales Hospital, Sydney Children’s Hospital, Royal Hospital for
Women, Mental Health facilities as well as Research and Education facilities. The buildings along
Hospital Road are generally less than 10-storeys high. A multi-level car park with the lowest
basement car park level at about RL 44.2 m is located off Hospital Road, near the intersection of
Francis Martin Drive.

The UNSW Kensington Campus is located to the west of Botany Street and includes multi-storey
buildings along Botany Street. The Wallace Wurth and Bioscience Buildings are understood to have

lower ground floor levels at about RL 53.5 and 53.0 m, respectively.

Residential properties are located further north and south of High and Magill Streets, respectively.

Site

Figure 1: Site Location and Topography with 2 m Contours

4. Regional Geology

Reference to the Sydney 1:100 000 Series Geological Sheet indicates that the site is underlain by fine
to medium grained sand (shown in yellow in Figure 2). Hawkesbury Sandstone comprising medium to
coarse grained quartz sandstone with minor shale and laminite bands (shown in blue in Figure 2) is
present in areas to the north-east, south-east and south-west of the site. The current investigation
confirmed the presence of sand and Hawkesbury Sandstone.
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Hawkesbury

Sandstone
Sand

Site

Figure 2: Regional Geology (Source: Sydney 1:100 000 Series Geological Sheet)

The site is located well beyond the Western Sydney area, and therefore, there is no potential for saline
soils to exist.

The Acid Sulphate Soils Map (Sheet ASS_007) sourced from the Randwick Local Environment Plan
2012 indicates that the site is located in an area which is not known to have acid sulphate soils.

5. Field Work Methods

The current field investigation included:

A Site Walkover:

0 An experienced geotechnical engineer inspected the site to map the locations of rock
outcrops and other site features.

Scanning for Services:

0 Review of Dial-Before-You-Dig (DBYD) service plans, together with a services and survey
plan provided by the client to assist with identifying the location of underground and
overhead services; and

0 Scanning for services using a ground penetrating radar and an electromagnetic scanner to
set out all boreholes a safe distance away from underground services.

Pot-Holing:

0 All boreholes were firstly pot-holed using non-destructive drilling (NDD) methods
(i.e. vacuum and high-pressure water) to confirm that the proposed borehole locations were
unaffected by buried services.
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Drilling of Boreholes:

(0]

(0]

(0]

Nine boreholes (No.’s 1 to 9) were drilled to depths of between 16.0 m and 20.5 m, and were
located within the existing road pavements, except for BH7, which was drilled within a
residential property (refer to Drawing 1 in Appendix B for borehole locations);

The boreholes were drilled through the filling and soil to the top of weathered rock using a
bobcat-mounted or truck-mounted drilling rig using solid flight auger and rotary/washbore
drilling (i.e. with circulating drilling fluid) techniques;

Standard penetration tests (SPTs) were undertaken below the depths of NDD at
approximate 1.5 m depth intervals to assess the compaction of filling, the strength of the
soils/weathered rock and to collect samples for tactile assessment and laboratory testing;

Observation of any groundwater whilst augering the boreholes;

All boreholes were continued into the bedrock using diamond core drilling techniques to
recover 50 mm diameter (NMLC-size) rock core samples for logging and strength testing;

Point load (axial) strength testing at approximately 1 m depth intervals on the rock core; and

Logging of the boreholes and co-ordination of the field work by a geotechnical engineer.

Groundwater Monitoring Well:

(0]

One groundwater monitoring well was installed within borehole BH7 to a depth of about
20.5m to allow a subsequent measurement of the groundwater level and collection of
groundwater samples for environmental laboratory testing. The well was constructed to
target groundwater within the rock. Further details of the well construction are provided n the
remarks on the corresponding borehole log; and

The groundwater level was measured within the well on one occasion following purging of
drilling fluid and any influent groundwater.

Reinstatement:

o All boreholes located within the existing road pavements were reinstated with stabilised
sand, roadbase gravel and cold-mix asphalt at the ground surface; and

0  All excess spoil was removed and disposed of off-site.

Surveying:

0 The ground surface level at the borehole locations were measured using a high-precision

global positioning system, with horizontal positioning of boreholes referenced to the Map
Grid of Australia 1994 (MGA94), Zone 56 datum, with vertical positioning relative to AHD.
The accuracy of the vertical and horizontal measurements is less than 0.1 m.

Photographing:

(0]

Colour photographs were taken of the rock core samples collected from the boreholes as
well as the rock outcrops and site features located in proximity to the redevelopment area.

It is noted that six boreholes were omitted from the scope of works due to the presence of closely-
spaced in-ground and overhead services along road pavements, as well as the current light-rail
construction works along High Street.  Randwick City Council requested via email dated
11 September 2017 that no groundwater monitoring wells be installed within road pavements.
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Information from previous investigations in proximity to the site was used to supplement the current
boreholes at this early stage of the development.

The locations of the current boreholes are shown on Drawing 1 in Appendix B.

6. Field Work Results
6.1 Site Walkover

A number of rock outcrops were exposed within existing cuttings in and around the hospital campus.
Photographs of the rock outcrops are provided in Photo plates 1 to 3 in Appendix D. The approximate
location and direction of the photographs are shown on Drawing 1 in Appendix B.

The multi-level car park has a localised rock fall along steeply inclined rock joints, directly above a
0.3 m to 0.9 m thick layer of weathered siltstone. Along the east side of Hospital Road, medium
strength sandstone was exposed in significant calcite staining, which is a sign of groundwater
seepage, was also evident along part of a rock face at Level B4 (refer to photographs 1 and 2). Itis
likely that groundwater seepage along adverse rock defects has contributed to the rock fall.

Within the driveway access to a delivery dock, there is a vertical cutting up to about 2 m high exposed
medium to high strength sandstone (refer to photographs 3 and 4). It is noted that these rock outcrops
are located relatively close to the eastern end of the proposed tunnel and lift shaft, linking the
proposed ASB to the Sydney Children’s Hospital.

The existing asphaltic concrete (AC) pavement surfaces around the site perimeter appear to be in
relatively good condition, except near the current borehole BH2 on Hospital Road, where crocodile
cracking of the AC wearing surface was observed along the wheel paths (refer to photograph 5).
Medium strength sandstone was also exposed about 1 m below the High Street pavement within a
cutting for the Light Rail Project (refer to photograph 6).

6.2 Boreholes

Details of the subsurface conditions encountered in the current boreholes BH1 to BH9 are provided in
the respective borehole logs in Appendix E, together with notes defining classification methods and
descriptive terms. Photographs of the rock cores are also presented opposite to the relevant borehole
logs in Appendix E.

The subsurface profile encountered in the current boreholes (BH1 to BH9) is summarised as follows:

PAVEMENT: A 30-70 mm thick asphaltic concrete surfacing overlying roadbase gravel to
depths of between 0.2 m and 0.4 m in BH1 to BH6 as well as BH8 and BH9;

FILLING: Sandy filling and/or ripped sandstone in all boreholes to depths of between 0.2 m and
2.3 m;

SAND: Predominantly medium dense sand in all boreholes to depths of between 1.5 m and
6.9 m. Dense clayey sand possibly extremely low strength sandstone was encountered in BH6
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below a depth of 5.2 m. A 0.5 m thick band of stiff silty clay/clay was encountered in BH9 below a
depth of 5.5 m;

BEDROCK: In all boreholes, the top of bedrock ranged between depths of 1.5 m (RL 53.1 m)
and 6.9 m (RL 40.7 m). The upper rock profile included variably extremely low to low strength
sandstone. More consistent medium and high strength sandstone was encountered in all
boreholes at depths ranging between 3.9 m (RL 44.6 m) and 8.8 m (RL 38.8 m). Some very low
and low strength siltstone and laminite bands were interbedded within the sandstone in BH1,
BH2, BH5, BH6, BH8 and BH9; and

The rock discontinuities are predominantly along bedding planes dipping between 0° and 20°
below the horizontal with the occasional rock joint dipping between 30° and 70°.

Groundwater was measured at a depth of 5.0 m (RL 42.6 m) in BH6 whilst drilling. No groundwater
was observed during auger drilling in the other eight current boreholes. The use of water for
rotary/washbore drilling and rock coring purposes precluded any further observation of groundwater.

The results of the groundwater measurements during drilling and following purging within the

groundwater monitoring well at BH7 are provided in Table 1. It is noted that the groundwater level
recharged to a similar level within five minutes of collecting groundwater samples at BH7

Table 1: Summary of Groundwater Level Measurements

During Drilling Standpipe Well (Measured on 13 October 2017)
Borehole Depth Reduced Date Groundwater Depth Reduced
(m) Level Purged (m) Level
(m AHD) (m AHD)
BH6 5.0 42.6 - - -
BH7 - - 6 October 2017 5.1 49.5

7. Laboratory Testing
7.1 Physical Soil Properties

Six soil samples were tested in DP’s National Association of Testing Authorities (NATA) accredited
laboratory to assess a range of physical properties including the field moisture content, soil plasticity,
California Bearing Ratio (CBR), maximum dry density and optimum moisture content at Standard
compaction. The detailed laboratory test results of the physical properties are included in Appendix F
and are summarised in Table 2 below.

Table 2: Laboratory Results of Physical Soil Properties

Depth . W | W | W, PI | CBR | MDD | OMC
Borehol M |
oo | (m) ateria (%) | (%) | (%) | (%) | (%) | @m°) | (%)
BH1 10-11 Sand 3.6 | NO | NO | NP - - -
BH2 0.3-0.4 Sand Filling 7.3 | NO | NO | NP - - -
BH3 04-05 Sand Filling 45 | NO | NO | NP - - -
Report on Preliminary Geotechnical Investigation 72505.11.R.001.Rev2
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BH4 25-2.95 Sand 49 | NO | NO | NP - - -
BH4 | 075-13 | SandFilingwithsome |, o) )1 | o5 | 168 | 125
Sandstone Gravel
BH5 2.95-4.0 Sand - - - - 9 1.66 | 16.0
Notes:  We = Field Moisture Content W5 = Plastic Limit W, = Liquid Limit

CBR = California Bearing Ratio
NO = Not Observed

PI = Plasticity Index

MDD = Maximum Dry Density NP = Non-Plastic

7.2 Chemical Soil Properties

Six soil samples were tested at an external NATA-accredited laboratory to assess the soil aggressivity
(pH, chloride, sulphate content and electrical conductivity) to buried concrete and steel elements. The
detailed laboratory test results of chemical properties are included in Appendix G and are summarised
in Table 3 below.

Table 3: Summary of Laboratory Chemical Soil Analysis

Borehole D(en;:;h Material pH ((::1;23;% S(o:\l;};;t)e CELZCL:::It(i:\?iIty
(uS/cm)
BH1 05-0.6 Sand Filling 8.2 <10 <10 59
BH2 4.0-4.45 Sand 8.5 <10 10 20
BH3 13-14 Sand 8.0 <10 28 41
BH4 25-295 Sand 7.7 <10 22 20
BH8 | 2.5-266  “ond/Weathered |, g <10 66 730
Sandstone
BH9 55-5.95 Clay 5.2 10 29 34

The results of the chemical soil analysis are discussed further in Section 9.8 of this report.

7.3 Rock Strength Testing

Selected samples of the rock core were tested to determine the Point Load Strength Index (lIssg)
values for classification of the rock strength. The test results are shown on the borehole logs at the
appropriate depths. The Issg values for the tested rock cores ranged from approximately 0.1 MPa to
3.6 MPa, corresponding to a rock classification from very low to very high strength. The unconfined
compressive strength (UCS) of the rock is inferred to range between 2 MPa and 72 MPa using a
typical correlation ratio of 20:1 for UCS:Issq) in Hawkesbury Sandstone.
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8. Proposed Development

It is understood that the proposed Randwick Campus Redevelopment will include:

A new multi-storey Acute Services Building (ASB), about 150 m by 130 m in area, with basement
Level -02 extending to RL 47 m. This will require excavation to depths of up to 8 m, with the
deepest part of the excavation being at the northern end. Working column loads are understood
to be up to 15,000 kN;

Separate patient and public bridges over Hospital Road;

Potential future regrading of Hospital Road to surface levels of RL 50.5 m to RL 54.4 m. This will
require excavation to depths of up to about 6 m within the middle area and reducing to the
existing ground surface levels at each end near High and Magill Streets; and

A potential future tunnel below the new Hospital Road to link the existing Sydney Children’s
Hospital to the new building. The proposed invert level of the tunnel is at about RL 47 m
(i.e. similar to the proposed basement Level -02). It is anticipated that this tunnel will require
excavation of about 3 m further below the proposed Hospital Road level, and will be constructed
as a cut-and-cover tunnel.

It is understood that a future expansion area, located immediately north of the proposed ASB site and
extending up to High Street, is also being considered as part of this preliminary investigation. No
details of this future development are known at this stage. However, it is likely that the future
development may include multi-storey buildings, new internal roads and utilities. Relatively deep
basement excavations are also expected, similar to the currently proposed ASB.

9. Comments
9.1 Geological Model

A summary of the subsurface conditions encountered across the site are shown in seven geotechnical
cross-sections A-A’ to G-G’ in Drawings 2 to 8 in Appendix B. It is noted that the previous
boreholes within UNSW are 25 — 30 m to the west of the Botany Street site boundary. Therefore, the
previous borehole information within UNSW is indicative only of possible ground conditions in this site
area. Further investigation is recommended to confirm the ground conditions within the site boundary
once site access is available.

The site is expected to be underlain by sandy filling and ripped sandstone filling of variable thickness,
overlying predominantly medium dense sand extending to the top of Hawkesbury Sandstone bedrock.
Based on the site topography, published mapping and subsurface conditions encountered to date,
acid sulphate soils and saline soils are unlikely to be geotechnical issues at this site.

The bedrock surface is expected to dip down towards the south and west. The rock is initially
extremely low to low strength and generally becomes more consistent medium and high strength
sandstone with depth. Some extremely low to low strength siltstone and laminite bands were
interbedded within the sandstone.
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The Hawkesbury Sandstone is generally cut by two main sets of steeply dipping joints trending
north:north-east and east:south-east. These main sets of rock joints are likely to be near-parallel to
excavation faces for the proposed ASB basement.

An igneous dyke including highly variable strength rock, with a fractured host-rock around the dyke
may extend east: south-east from UNSW into the proposed future redevelopment site near the
intersection of Botany and High Streets. This has not been confirmed by current boreholes.

A summary of the geotechnical model for current boreholes BH1 to BH9 are provided in Table 4.

Table 4: Summary of Geotechnical Model

Approximate Depth (& RL)1 to Top of Various Material
Ground Surface RL (m (& m AHD))
Borehole (m AHD) Natural

atura EL to L 2 M & H 2

Sand
BH1 48.5 0.8 (47.7) 3.4 (45.1) 3.9 (44.6)
BH2 55.2 0.6 (54.6) 5.0 (50.2) 5.1 (50.1)
BH3 54.6 1.0 (53.6) 1.5(53.1) 5.3 (49.3)
BH4 51.9 0.8 (51.1) 3.5 (48.4) 4.2 (47.7)
BH5 49.4 0.4 (49.0) 4.6 (44.8) 5.9 (43.5)
BH6 47.6 2.3 (45.3) 6.9 (40.7) 8.8 (38.8)
BH7 54.6 0.2 (54.4) 3.9 (50.7) 5.1 (49.5)
BHS8 50.5 0.6 (49.5) 2.6 (47.9) 3.2 (47.3)
BH9 49.2 0.4 (48.8) 6.0 (43.2) 7.8 (41.4)

Notes: 1 Numbers in parentheses are the Reduced Level (to AHD) for the top of the stratum.
2 Some bands of lower and higher strength rock may be present.
EL to L = Extremely Low to Low Strength Rock
M & H = Medium and High Strength Rock

Based on measurements of groundwater within previous and current boreholes and monitoring wells,
groundwater is expected at levels of between RL49m and RL52m. For most of the site,
groundwater seepage is expected at the soil and rock interface, and within bedrock along rock joints
and extremely/highly weathered bedrock bands. At the southern (i.e. lower-lying) end of the site, a
water table is expected within the sand profile below the proposed basement excavation depths.

The groundwater level should be expected to fluctuate with variations in climate. For preliminary
design, groundwater may rise by about 1 m following extended periods of rainfall. The groundwater is
expected to flow downslope over the bedrock surface towards the south and west. Based on the
contour lines shown in Figure 1 of this report, a natural drainage channel may extend north-south near
the alignment of Eurimbla Avenue, flowing downslope towards the south. Further investigation is
required to assess the groundwater conditions.
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9.2 Dilapidation Surveys

It is recommended that dilapidation (building condition) reports be undertaken on adjacent structures
and infrastructure located within about 15 m from the site boundaries, prior to commencing demolition
and excavation work on the site. Dilapidation reports are undertaken to document any existing
defects, so that any potential claims for damage from third parties due to construction related activities
can be accurately assessed.

9.3 Excavation Conditions

The bedrock surface is expected to dip down towards the south and west. Excavations are likely to
intersect pavements, fillings, natural and bedrock of variable strength.

Excavation of soil and extremely low to very low strength bedrock should be readily achieved using
conventional earthmoving equipment, such as tracked hydraulic excavators with bucket attachments.

Removal of low strength or stronger bedrock will require relatively large excavators fitted with hydraulic
rock hammers and rotary rock saws. Excavation of existing pavements is also likely to require similar
plant and equipment. For productive excavation of low strength or stronger rock within large areas,
ripping of rock with large dozers should be considered.

9.3.1 Groundwater and Dewatering

Preliminary information on groundwater is only available at this stage of the development due to
restricted access and groundwater well approvals. Further investigation of the groundwater conditions
is recommended at a later stage to confirm the groundwater conditions across the site.

Based on preliminary information, groundwater seepage is expected at the soil and rock interface, and
within bedrock along rock joints and extremely/highly weathered bedrock bands for most of the site.
At the southern (i.e. lower-lying) end of the site, a water table is expected within the sand profile below
the proposed basement excavation depths.

Therefore, a secant pile shoring wall embedded into bedrock is recommended to cut-off water flow into
the basement. For deep excavations, a secant pile shoring wall embedded into bedrock is
recommended to cut-off water flow. Alternatively, a contiguous pile wall, with the gaps between the
piles plugged with dry-pack grout upon excavation to retain soil, together with a drainage plenum
around the site perimeter for collection and subsequent discharge of groundwater is considered to be
a feasible retaining system, as proposed by Enstruct. Along sections of the proposed basement and
Hospital Road where the top of bedrock is relatively shallow, a contiguous pile wall may be suitable
instead of a secant pile wall. Further discussion of secant and contiguous pile shoring walls is
provided in Section 9.5.2.

A tanked basement comprising water-tight walls and floors would eliminate the requirement for
permanent dewatering and approval from regulatory authorities. Alternatively, a drained basement
may be suitable, however further assessment of the groundwater conditions to supplement the
preliminary estimate of groundwater inflow to the basement excavation is required for design. The
data available at this stage indicates that water levels are above the northern end of the proposed
basement level. Based on the current preliminary information on groundwater at this site, groundwater
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inflow to the northern end of the basement excavation is estimated to be approximately 3 m*day. The
volume of groundwater ingress will ultimately depend on the soil permeability, rock fracturing and
prevailing weather conditions. Greater volumes of groundwater ingress may also be experienced if
leaking stormwater systems are present in the surrounding sandy soils or heavy continuous rainfall
cause the groundwater levels to rise. Further assessment of the potential ‘damming’ effect of the ASB
basement walls on the surrounding area should also be considered for a tanked basement. For a
drained basement, the impact of a lower groundwater level should be investigated.

Dewatering during excavations for ASB basement, Hospital Road and tunnel should be managed
through sump and pump techniques.

The potential to dewater and dispose groundwater off-site into Randwick City Council’s (Council)
stormwater system will depend on the contamination status of the groundwater as well as other
groundwater properties including pH and total suspended solids. Council guidelines may set criteria to
be satisfied for disposal of groundwater to the local stormwater system.

Based on the result of one previous particle size distribution test on natural sand collected within the
Hospital Precinct and using Hazen’s equation to predict the soil permeability or hydraulic conductivity
(k), the fine to medium grained sand had a ‘k’ value in the order of 4 x 10 m/s. This ‘K’ value
represents a soil of high permeability, typical of sand at this site. It is noted that the hydraulic
conductivity of sandy soil is highly dependent upon the grain size, the soil density and the degree of
saturation.

The permeability of bedrock depends on the primary permeability of the rock, which considers the rock
mass, and the secondary permeability of the rock, which is governed by the frequency and aperture
(i.e. tightness, open or tight) of the rock joints or discontinuities. Based on DP’s experience, a 'k’ value
in the order of 10°® to 10”° m/sec may be adopted as a preliminary estimate of the permeability of the
bedrock. If open joints or igneous dykes with a fractured host-rock are intersected then the secondary
permeability of the rock would be expected to be greater than the estimate provided. The permeability
of the bedrock can be most accurately measured during the bulk excavation stage of construction.
The permeability of the bedrock can also be estimated by undertaking water packer tests within
boreholes for detailed design prior to construction.

9.3.2 Disposal of Excavated Materials

All excavated materials will need to be disposed of in accordance with the provisions of the current
legislation and guidelines including “Waste Classification Guidelines” - 2014, New South Wales
Environment Protection Authority (NSW EPA). This includes filling and natural materials that may be
removed from the site.

Reference should be made to DP’s Report on Preliminary Site (Contamination) Investigation
(DP Project 72505.12, dated 8 February 2018) for preliminary guidance on the off-site disposal of
excavated materials.

9.3.3 Ground Vibrations

Vibrations may be induced by a large number of site activities, including demolition of existing
structures, excavation, piling and compaction works. Hence, particular care to avoid damaging
adjacent buildings or structures will be required.
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The level of acceptable vibration is site-specific and is dependent on various factors including the type
of building structure (e.g. reinforced concrete, brick, etc.), its structural condition, the frequency range
of vibrations produced by the construction equipment, the natural frequency of the building and the
vibration transmitting medium.

The Australian Standard AS 2187.2 - 1993 “Explosives Code” recommends a maximum peak particle
velocity (PPV) of 10 mm/sec to avoid structural damage to houses and low-rise residential or
commercial buildings. Ground vibration arising from excavation plant is of a continuous nature, as
opposed to transient nature such as with blasting events. More stringent vibration limits should
generally apply for excavation plant than for blasting. It is suggested that vector sum peak particle
velocity (VSPPV) be initially limited to 8 mm/sec at the foundation level of adjacent buildings for this
site. The presence of medical equipment within existing facilities may warrant more stringent vibration
limits to for the operation.

It should also be noted that human perception of vibrations is much greater than that of buildings and
consequently vibration levels considered insignificant for buildings may disturb humans.

Where vibrations are a concern for the operation of plant at the site, consideration should be given to
vibration trials at the commencement of work, which may indicate minimum set-backs from existing
buildings or sensitive areas for specific plant, and possibly the requirement for continuous vibration
monitoring.

9.4 Working Platforms

Working platforms may be required where heavy loads such as from large piling rigs or outrigger
cranes are anticipated during construction, particularly in areas where poorly compacted filling and
loose sand is present. Such platforms typically require the use of additional layers of durable, high
strength crushed rock or similar.

It is noted that failures of working platforms occur most frequently in the vicinity of poorly backfilled
trenches and excavations. As these weaker ground conditions are localised they may not be identified
by borehole testing. It is therefore recommended that working platforms be proof-rolled using a
10 tonne roller (or similar) in the presence of a geotechnical engineer to detect any soft spots for
remediation. Existing excavations within working platforms should be suitably backfilled to reduce the
potential for working platform failures.

9.5 Excavation Support

9.5.1 Batter Slopes
Vertical excavations in filling and natural sand are not expected to be stable for any extended period of
time. Therefore, both temporary and permanent shoring support will be required for proposed

excavations.

Where there is sufficient space, maximum temporary and permanent batters of 1.5H:1V and 2H:1V,
respectively, are suggested for cuts less than 3 m high in filling and natural sand above the water table
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and not subjected to surcharge loads. If vegetation and maintenance of permanent batters is
proposed, a flatter permanent batter of 3H:1V is suggested. Erosion control should also be provided
for permanent batters and this may simply include a layer of geofabric covered by grass.

Excavations in consistent medium and high strength sandstone can be cut vertically and remain
unsupported provided there are no adversely oriented joints, faults or other defects in the rock mass.

During construction, exposed excavation faces should be inspected at regular 1.5 m depth intervals by
an experienced geotechnical engineer to assess whether there is any further stabilisation
requirements, such as reducing the steepness of a batter, installation of ground anchors or shotcrete
protection.

9.5.2 Retaining Wall Types

Due to the presence of sand, groundwater seepage at the soil and rock interface and possibly rising
groundwater levels above bedrock during extended wet periods, a secant pile shoring wall comprising
interlocking Continuous Flight Auger (CFA) piles or CFA piles with jet grouted columns in between
piles is recommended at this stage as this shoring system can generally provide an effective seal to
minimise sand loss and water inflow from behind the wall, and if adequately supported, minimise
lateral deflections. The pile wall can be incorporated into the vertical load carrying footing system and
can generally form part of the basement structure.

Alternatively, a contiguous pile wall, with the gaps between the piles plugged with dry-pack grout
during excavation to retain soil, together with a drainage plenum around the site perimeter for
collection and subsequent discharge of groundwater is considered to be a feasible retaining system,
as proposed by Enstruct. It is recommended that weep holes be installed through the contiguous pile
wall to prevent the build-up of hydrostatic pressure behind the wall.

Along sections of the proposed basement and Hospital Road where the top of bedrock is relatively
shallow, a contiguous pile wall, which comprises closely spaced/touching CFA piles may be suitable
alternative to a secant pile wall. It will be necessary to ensure that gaps between piles are generally
limited to less than 50 mm to minimise the risk of sand loss from behind the wall. Some groundwater
ingress between piles should also be expected during construction. Any gaps between the contiguous
piles should be progressively plugged as the excavation proceeds (at every 1.5 m depth of excavation)
to prevent such sand loss. The gaps in between the piles are typically filled with dry-packed grout,
however, shotcrete or grout injection may be required where the wall is designed to form part of the
basement structure.

The shoring piles can be terminated in consistent medium strength (or stronger) rock above the bulk
excavation level, and this would most likely require lateral restraint of the pile toe using steel beams
and ground anchors.

Given the presence of sands overlying bedrock, together with the proximity of adjacent structures and
utilities, particular care will be required by the piling contractor to avoid "decompression" of the upper
sands. Decompression involves the drilling auger drawing in the surrounding soils, usually due to a
sudden decrease in the rate of penetration. Decompression can lead to settlement of the ground
surface and damage to existing structures founded within sand. For this and other reasons, only
experienced piling contractors with suitable high-powered drilling rigs should be considered for this
project.
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For temporary support of localised excavations such as lift pits or service trenches, sheet pile walls or
steel trench boxes may be appropriate, provided no vibration or movement sensitive structures are
located in close proximity to the excavation.

9.5.3 Retaining Wall Design

As a preliminary guide, recommended bulk density and earth pressure co-efficients for the design of
cantilevered walls or walls with one row of ground anchors are provided in Table 5. Active earth
pressure coefficients (K,) may be used where some wall movement is acceptable. “At rest” earth
pressure coefficients (K,) should be used where wall movement is to be minimised such as close to
structures, or where the wall is propped or braced prior to excavation. A triangular earth pressure
distribution should be adopted for cantilevered walls or walls with one row of anchors.

Table 5: Earth Pressure Coefficients and Bulk Unit Weights

Active Earth Pressure At Rest Earth Bulk Unit
. Coefficient (K,) .. .
Material Pressure Coefficient Weight
Short Term/ | Long Term/ (K.) (kN/m3)
Temporary Permanent ° Y
Filling / Sand 0.3 0.4 0.5 20
Variable Extremely Low to
Low Strength Rock 0.1 0.15 0.2 22
Medium Strength (or
stronger) Sandstone 0 0 0 24

The above earth pressure coefficients assume a level ground surface behind the top of the wall.
Additional allowances should be made for the effects of building or structure loads on the wall, as well
as any short-term surcharges such as construction plant or vehicles operating behind the top of the
wall.

Where more than one row of temporary anchors is used, it is recommended that shoring design is
based on a rectangular earth pressure distribution. Where there are no movement sensitive structures
or services in close proximity to the excavation, the maximum pressure (kPa) could be calculated
using 4H (where H equals the depth to the bulk excavation level or to the top of medium strength
sandstone, whichever is shallower). Where the wall movement is to be minimised, the maximum
pressure could be calculated using 5H.

Passive lateral resistance for piles embedded in rock below the base of the excavation may be based
on an ultimate passive lateral pressure provided in Table 6. A factor of safety must be applied to the
ultimate values to limit wall movement that is required to mobilise the full passive resistance. Passive
resistance should be assumed to start at least 0.5 m below bulk excavation level due to disturbance
and fracturing of the rock and toe drains.
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Table 6: Ultimate Passive Lateral Co-efficient and Pressures for Embedded Retaining Wall
Piles

. Ultimate Passive Lateral Co-efficient and
Material
Pressures
Sand Kp=3
Variable Extremely Low to Very Low Strength Rock 400 kPa
Low to Medium Strength (or Stronger) Sandstone 2,000 kPa

If a water-tight retaining wall system is used to provide a tanked basement without drainage measures,
the retaining walls should be designed for full hydrostatic pressures.

Detailed design of shoring should preferably be carried out using WALLAP, FLAC or other computer
analysis programs capable of modelling the proposed excavation and anchoring sequence and
potential movements of the wall.

9.5.4 Ground Anchors

Temporary ground anchors may be required to restrict wall movements during the construction phase,
with permanent support of retaining walls anticipated to be provided by the final ASB structure. For
the eastern retaining wall along the regraded Hospital Road, permanent ground anchors may be
required to support the eastern wall.

As a preliminary guide, ground anchors are typically inclined at about 10° below the horizontal, have a
free length equal to or greater than the height of the anchor above the base of the excavation and
have a minimum free length of 3 m. A minimum bond length of 3 m should also be used.

For anchors in sands, the bond length design is dependent upon the overburden soil pressure, which
depends upon the depth of the anchor below ground and the unit weight of the soil. The design of
temporary ground anchors bonded into natural sands below at least 2 m depth may be carried out
using an allowable bond stress of 25 kPa at the grout-sand interface. Secondary-grouted anchors
could be used in the natural sand to increase the anchor capacity. This technique involves installing a
conventionally-grouted anchor and then, once cured, injecting grout into the anchor at a higher
pressure to crack the primary grout and densify the surrounding materials. This technique is fairly
specialised and only experienced contractors should be engaged for the design and installation of
secondary-grouted anchors.

For ground anchors within bedrock, the bond length can be designed on the basis of the maximum
allowable bond stresses provided in Table 7.

Table 7: Maximum Allowable Bond Stresses for Ground Anchors

Material Working Bond Stress
Variable Very Low to Low Strength Rock 150 kPa
Medium Strength Sandstone 500 kPa
High Strength Sandstone 1000 kPa
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After installation, anchors should be proof stressed to 125% of their nominal working load and
locked-off no higher than 85% of the Working Load. Periodic checks should also be carried out
throughout the construction phase to ensure that the lock-off load is maintained and not lost due to
creep effects or other causes. Proof stressing should also be carried out at intervals after installation
to ensure that the load is maintained in the anchors and not lost due to creep effects.

The parameters given above for ground anchors in sand and in Table 7 for ground anchors in rock
assume that anchor holes are clean and adequately flushed, with grouting and other installation
procedures carried out carefully and in accordance with normal ground anchoring practice.

Where vertical anchors are required (i.e. for crane tower pads, lift shafts etc.), anchor design should
also consider cone pull-out failure mechanism within the surrounding rock.

If ground anchors extend into adjacent properties then permission from the property owners for their
installation will be required.

It is anticipated that the building will restrain the basement excavation over the long term and therefore
ground anchors are expected to be temporary only. The use of permanent anchors, if required, would
generally need careful attention to corrosion protection. Further advice on design and specification
should be sought if permanent anchors are to be employed at this site.

9.5.5 Excavation Induced Ground Movements (Stress Relief)

Locked in stresses are present in rock. During excavation, these stresses will be released, which will
result in lateral movement, typically along existing sub-horizontal bedding planes. These lateral
movements may cause cracking of adjacent buildings and services and may also cause increases in
the loads on any anchors used to provide lateral restraint to the shoring walls.

It is anticipated that the proposed excavations for the basement levels may intersect up to 6 m of
medium strength (or stronger) bedrock. For deep excavations within medium strength (or stronger)
bedrock, some stress relief movement of medium strength (or stronger) bedrock in the cut face should
be expected. Any re-entrant corners within the perimeter of the excavation are likely to be move more
than the straight sides of the excavation. The top mid-section of each excavation face is likely to move
inwards in the order of 0.5 mm to 1.0 mm per metre depth of excavation within medium and high
strength rock. The amount of stress relief is also related to the length of the excavation. Most of the
stress-relief movement is expected to be complete once bulk level has been reached.

For example, considering the ground conditions encountered in Cross Section E-E’, for a 6 m deep
vertical and unsupported excavation in medium strength (or stronger) bedrock, about 130 m long,
lateral movement in the order of 5 - 10 mm should be expected. At the ground surface, this movement
is expected to reduce away from the excavation at an initial rate of 0.5 mm/m to 1 mm/m, possibly
giving rise to some differential strain and possible cracking of structures founded on bedrock in the
near vicinity of the excavation.

Consideration should be given to the locations of internal columns, connections with perimeter walls
and other design issues so that future rock stress relief movements as a result of “creep” or from
reactivation of earlier movement as a result of subsequent adjacent excavations (i.e. basements for
the future expansion area to the north) does not affect the new structure. For preliminary design
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purposes, a 20 mm gap between the proposed excavation face and the new structure should be
allowed to account for such rock stress relief movement. Further assessment of the expected lateral
movement due to rock stress relief should be carried out at a later stage once more borehole
information is available. A heavy-duty compressible material (to be approved by the structural
engineer) between perimeter shoring walls and the building buttresses may be used to allow the
transfer of loads.

9.6 Survey Monitoring During Excavation

The use of instrumentation to monitor existing adjacent roads/footpaths, buildings and structure
movements will be important for this development as the existing structures are likely to be sensitive to
differential foundation movement.

Precise survey points should be established on existing roads, buildings and structures adjacent to the
proposed basement and road excavations as well as on the shoring wall capping beam, prior to the
commencement of any excavation works. Monitoring should be undertaken to an accuracy of at least
+ 1 mm and should be continued throughout the construction phase until excavation faces are
permanently supported by the new building structure.

Survey readings must be taken prior to commencement of any excavation works to provide baseline
readings. The frequency of survey monitoring should be at every 1.5 m drop in excavation or at least
weekly.

A “trigger” or alarm level appropriate for the shoring system and based on expected movement, should
be adopted for survey monitoring of existing buildings and the proposed shoring wall. A monitoring
plan should be developed that includes trigger levels, hold points and actions by responsible parties,
at which time the builder would be obliged to seek further advice from structural and geotechnical
engineers.

9.7 Foundations
9.7.1 Site Classification

Based on the depth of sandy filling within some of the boreholes, the site has a site classification of
‘Class P’ in accordance with AS 2870 - 2011 “Residential slabs and footings”. Design of footings for
Class P sites should be based on engineering principles. Provided all footings are designed to be
founded beneath the filling on natural sand or bedrock, a ‘Class A’ site classification would be
appropriate.

9.7.2 Footings

Excavations are likely to intersect pavements, filling, natural sand and bedrock of variable strength. It
is anticipated that excavations for Level -02 and any future regrading of Hospital Road will expose
bedrock and sand at the northern and southern ends, respectively. The potential future tunnel is likely
to intersect mostly bedrock.
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Therefore a combination of shallow pad or strip footings and deep pile footings bearing in bedrock will
be required to support the heavily-loaded building columns. Where a deeper sand profile exists,
suitable footings may include concrete or grout-injected CFA piles or bored piles drilled under a drilling
mud or by using temporary or sacrificial casing to construct pile footings down to bedrock.

Beyond the ASB basement excavation, it may be possible to support lightly-loaded structures on
shallow, pad or strip footings bearing on loose to medium dense sand. The design of shallow footings
founded in sand is dependent upon the size of the footing, the depth of footing embedment, the friction
angle of the founding material as well as the depth to the water table.

By way of example, a 0.5 m by 0.5 m pad footing or a 0.5 m wide strip footing, embedded 1 m deep,
founded in loose to medium dense sand, with a water table at least twice the minimum footing width
below the base of the footing, may be designed for a maximum allowable bearing pressure of
250 kPa. Reduced bearing pressures will apply in cases where footings are founded close to the
water table. Therefore, targeted investigations of subsurface conditions are recommended where
shallow footings in sand are proposed. Typically, footings designed on the basis of an allowable
bearing pressure can be expected to settle up to 1% of the minimum footing dimension.

For the design of pad, strip or pile footings founded in bedrock, reference should be made to Table 8
for appropriate design parameters. Parameters for both the working stress and limit-state design
approaches have been provided.

Table 8: Design Parameters for Footings

Allowable End Bearing Ultimate End Bearing
Pressure Pressure © Young’s
Material Description (kPa) kPa) Modulus
End Shaft End Shaft E (MPa)
Bearing Adhesion""? Bearing Adhesion""?
Medium Strength 3,500 300 20,000 800 500

Sandstone

Medium to High
Strength (or stronger) 6,000 500 60,000 1,500 1,000
Sandstone

Notes:

1. Shaft adhesion applies only for the design of rock socketed piles of adequate sidewall roughness.

2. Where piles are also required to resist uplift, it is suggested that the adhesion values be reduced by 50%.

3. Ultimate values occur at large settlements, typically >5% of the minimum footing dimension.

4. Additional rock-cored boreholes together with spoon testing of 50% of footings are required to confirm medium to high
strength sandstone.

An appropriate geotechnical strength reduction factor (d,) should be selected using the procedure
outlined in AS 2159 — 2009 “Piling design and installation” if using the limit-state design approach. As
the calculation of @y should be carried out by the pile designer, given the variables, which are
unknown at this early stage.

Footings founded at a high-level, within a 45° zone of influence line extending up from the base of any
adjacent excavation or retaining wall should be designed using a reduced allowable end bearing
pressure of 1,000 kPa and 2,000 kPa for consistent medium and high strength sandstone,
respectively.
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The settlement of footings is dependent upon the foundation conditions and applied loads. The
settlement of footings may be estimated on the basis of the values of elastic (Young’s) modulus given
in Table 8 for the various rock strengths.

The foundation design parameters presented in Table 8 assume that the foundation excavations are
clean and free of loose debris, with pile sockets (i.e. shafts) free of smear and adequately rough prior
to concrete placement.

Spoon testing of 50% of shallow footings designed on the basis of an allowable bearing pressure of
6,000 kPa is recommended to confirm the absence of ‘weak’ clay bands directly beneath the footings.
Further borehole investigation is also required to confirm the presence of high strength sandstone.

All foundation excavations should be inspected by an experienced geotechnical professional prior to
pouring of concrete to confirm that the material is suitable for the design parameters adopted. It is
noted that CFA piles are a proprietary product that involves a ‘blind’ drilling technique and therefore
the piling contractor should certify the installation of CFA piles.

9.7.3 Slabs on Grade

It is anticipated that slabs-on-grade may be adopted for most of the basement floors. The existing
filling in the south-western corner of the site is assumed to be uncontrolled in the absence of
compaction records and should be removed and replaced as engineered filling in accordance with
Section 9.10.

Preferably, all slab foundations should be supported on strata of uniform strength/stiffness to reduce
differential settlements, however this will depend on the loads and the settlement tolerances. Slabs
founded on bedrock should be designed for a modulus of subgrade reaction of 50 kPa/mm.

Design of slabs founded on engineered granular filling or at least medium dense sand could be based
on a modulus of subgrade reaction of 2 - 3 kPa/mm for engineered granular filling and/or loose sand.

It is noted that the modulus of subgrade reaction is dependent on the size of the area subject to
loading and the foundation material. The above recommended modulus of subgrade reaction values
are based on a slab 10 m x 10 m in area with a uniform pressure of 10 kPa founded on either very low
strength sandstone or a 0.6 m thick layer of engineered filling overlying loose sand (as encountered in
BH6).

9.7.4 Underpinning of Existing Footings

Given the site conditions, it may be inevitable to locate future excavations at a sufficient distance away
from existing buildings or structures. If future bulk excavation levels (e.g. for the proposed Hospital
Road and pedestrian tunnel) extend below existing footings, it would be important to expose the
existing footings of the adjacent buildings or structures to confirm their foundation conditions and to
assess whether any requirement to underpin existing footings is necessary. While it is likely that the
existing multi-storey buildings adjacent to the potential future Hospital Road and tunnel are supported
by footings bearing on bedrock, smaller lightly-loaded structures may be founded on soil above
bedrock.
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Common techniques used to underpin footings founded in sandy soils include jet (high pressure)
grouting and grout injection. Mini or micro-piles can also be used to underpin the existing footings
down to an underlying stronger layer such as bedrock.

For existing footings founded in low strength rock above future bulk excavation levels, underpinning
using a series of hit-and-miss grout or concrete panels may be necessary to provide appropriate
support.

9.8 Soil Aggressivity

Based on the results of the chemical analysis and with reference to Tables 6.4.2(C) and 6.5.2(C) of
AS 2159 — 2009 “Piling design and installation”, the seven soil samples tested from BH1 to BH7 have
a ‘non-aggressive’ exposure classification with respect to buried concrete and steel elements,
assuming ‘Soil Conditions B’ (i.e. all soils above groundwater).

The two soil samples tested from BH8 and BH9 have a ‘mild’ exposure classification with respect to
buried concrete and steel elements, assuming ‘Soil Conditions B’ (i.e. all soils above groundwater).

9.9 Seismic Design

In accordance with AS 1170 - 2007 “Structural Design Actions, Part 4: Earthquake Actions in
Australia” a hazard factor (Z) of 0.08 and a site subsoil Class C. (shallow soil site) on the basis of the
current soil/rock profile is considered to be appropriate for the site.

If all of the building footings are socketed into low strength (or stronger) rock then it would be
permissible to treat the site as a site subsoil Class Be (rock) for footing design. However the seismic
impact of the soils above the rock on the retaining walls and footing must be considered. Pad footings
must be embedded entirely within rock to provide lateral resistance to deformation under cyclic
loading. At the Magill Street end of the site, the low strength or stronger bedrock is approximately 5 m
below the finished floor level of RL 47.0m. As a guide, pile foundations will need to be socketed into
the rock strata of at least low strength by a minimum of 2 m in the pile footings designed to resist the
horizontal loads applied by the vibrating soil mass between the bulk excavation level and the top of the
pile socket.

Based on the subsurface profile encountered in the previous and current investigations, the northern
(High Street) end of the proposed future expansion area may have a Site Sub-soil Class B, (rock) in
accordance with AS 1170.4, if less than 3 m deep of soil or rock with a compressive strength of less
than 1 MPa exists.

9.10 Subgrade Preparation

From a geotechnical perspective, the existing filling and natural sand are likely to be suitable for re-use
as engineered filling on site provided oversize material (i.e. particles greater than 100 mm) and any
deleterious material is removed. The suitability of re-using site-won filling and natural soil should also
be considered from a contamination perspective (refer to DP’s preliminary contamination report).
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Subgrade preparation measures for future pavements or slabs on grade should include:

Removal of any filling to a maximum depth of 0.6 m below design subgrade level or to the top of
natural soil or bedrock, whichever is shallower;

Proof rolling the exposed surface using a minimum 10-tonne roller in non-vibration mode. The
subgrade should be rolled a minimum of six times with the last two passes observed by an
experienced geotechnical engineer to detect any soft spots. Any loose/soft areas identified
during proof rolling should be removed as directed by the geotechnical engineer;

Placement of engineered filling in loose layer thicknesses of 200-300 mm (dependent upon
compaction equipment used) and compacted to a minimum dry density ratio of 98% (for slabs on
grade) and 100% (for pavements) relative to Standard compaction and with moisture contents
maintained within 2% of Standard optimum moisture content. New filling should be free of
oversize particles (>100 mm) and deleterious material. The use of a readily compacted material
such as medium to high strength, ripped sandstone or dense graded basecourse (DGB) material
would generally be appropriate. Such materials are likely to have a CBR value of at least 10%;
and

Density testing in accordance with AS 3798 - 2007 “Guidelines for earthworks for commercial and
residential developments” should be undertaken to at least a Level 2 standard to verify the above
compaction criteria is achieved.

9.11 Pavements
9.11.1 General

It is understood that asphaltic concrete (i.e. flexible) and concrete (rigid) pavements will be adopted
beyond and within the ASB site perimeter, respectively.

Along the potential future regrading of Hospital Road, it is anticipated that the bulk levels will expose
extremely low to low strength sandstone and medium dense sand at the northern and southern ends,
respectively (refer to Drawing 2 in Appendix B). Similar ground conditions are expected within the
ASB basement footprint, with medium and high strength sandstone also expected.

The CBR tests indicated that the sand and sand filling with sandstone gravel had a CBR of 8% and
25%, respectively. The higher CBR for the sandy filling is most likely attributed to the gravels
inclusions in the samples tested.

Subject to the subgrade preparation outlined in Section 9.10, the design of pavements on sandy
subgrade or on weathered rock may be based on a CBR value of 8%. These CBR values assume all
pavements are protected by adequate surface and subsoil drainage to minimise the risk of water
infiltration and softening of pavement materials.

Control joints should be provided in rigid concrete slabs at the soil and rock interface to reduce the
effects of differential movement and possible cracking of the slabs at these locations.

Based on a CBR value of 8% for sand and provided subgrade preparation is carried out in accordance
with Section 9.10, a Young's elastic modulus of 60 MPa for short term loading and 25 MPa for long
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term loading is appropriate for pavement design in accordance with “Industrial Floors and
Pavements” 1999.

9.11.2 Pavement Thickness Design
A pavement thickness design for the asphaltic concrete pavements beyond the site perimeter was
carried out using design traffic loadings provided by Enstruct as follows:
A 25 year design life;
An equivalent standard axle (ESA) of 5 x 10°;
A growth factor of 3% (which is included in the ESA provided); and
Heavy vehicles including a 26 tonne medium bulk/general deliveries truck and a Type OSV5-12

(30 tonne portable crane with 20 tonne axle load) may use the pavement once per week.

A mechanistic pavement analysis, based on the methods outlined in “Austroads” - 2012 and using the
CIRCLY analysis program, was adopted for the assessment of pavement thicknesses. Presumptive
parameters that were adopted for the analysis are outlined in Table 9.

Table 9: Pavement Design Thickness

Layer Material Minimum Compaction
AC layer E=2000 MPa, Vyitumen=10% Dependant on mix design
_ Minimum dry density ratio of
Base E=350 MPa 100% (modified) compaction
_ Minimum dry density ratio of
Sub-Base E =150 MPa 100% (modified) compaction
Subgrade Soaked CBR=8% Site preparation as per Section

9.10 of this report.
Minimum dry density ratio of
Soaked CBR = 8%; Granular | 100% (Standard) compaction or
80% density index

Subgrade replacement
(if required)

The materials used for construction should meet the requirements in Table 9, or allowance made for
further analysis based on the actual materials used. All pavement materials and associated
construction and drainage works should also meet the requirements of Austroads 2012.

It is noted that long term pavement performance is often dictated by construction stage works, and
therefore that careful attention should be made to adopting appropriate construction processes,
including quality controls, inspections and testing, to ensure that the subgrade is suitably prepared,
and pavement is constructed in accordance with all requirements.

The pavement thickness design also assumed:

A 95% project reliability; and

An ESA of 5 x 10°includes heavy vehicles at a frequency of once per week given Austroads 2012
Table 12.2: Indicative heavy vehicle axle group volumes for lightly trafficked urban streets
indicates that an ESA of 5 x 10° allows for 6% use by heavy vehicles.
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The analysis indicates the pavement design thicknesses given in Table 10.

Table 10: Pavement Design Thickness

Material Minimum Thickness (mm)
AC layer 25
Base 120
Sub-base 140
Total pavement thickness 285

Early results of the analysis indicate that a pavement design with a 40 mm AC layer over unbound
granular materials would result in failure by asphalt fatigue before the design life is achieved. The AC
layer thickness was therefore reduced to 25 mm, to reduce the development of tensile strains within
the layer. It is common practice, however, for flexible pavements to be constructed with a minimum
40 mm thick AC layer. Therefore, a total pavement thickness of 300 mm, including a minimum 40 mm
thick AC layer is recommended.

For the pavement design thicknesses given above, the life of the pavement was governed by fatigue
failure of the AC, rather than rutting of the subgrade. The pavement life could potentially therefore be
extended in the future by replacement of the upper AC, rather than the larger scale pavement
rectification works that would be required by a pavement design governed by a subgrade failure (or
the failure of other, deeper bound pavement layers, in the case of alternative designs).

It would generally be appropriate for the client and the Council (for Council operated roads) to assess
whether the above uncertainty and maintenance considerations are considered acceptable.

9.11.3 Drainage

The pavement thickness design is based on pavement performance at equilibrium conditions. Water
within the pavement and upper subgrade materials will reduce pavement performance, and allowance
must be made for appropriate surface and subsurface drainage to maintain and protect the pavement
and subgrade, in order to achieve the pavement design life.

It is recommended that the subsurface drain should generally extend to at least 0.5 m below subgrade
level on both sides of the road pavement. Such drainage could potentially be integrated with other
drainage works, such as bedding for stormwater lines.

If a final AC layer is not placed immediately following pavement construction, it is suggested that
diversion mounds and appropriate temporary drainage measures be provided to prevent excessive
water flows running into the pavement (as may occur where the ‘lip’ of permanent kerbing and
drainage measures acts as a dam to water movement). Such infiltration may result in premature pot-
holing and pavement failure.
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9.12 Stormwater Management Systems

Given the depth to bedrock and the highly permeable sandy soils expected to overlie bedrock, the use
of absorption systems may be appropriate for stormwater management. As a preliminary guide, the
invert levels of stormwater tanks should be at least 2 m above any impermeable layers such as
bedrock or a water table to allow absorption into sandy soil.

Further assessment of the hydraulic conductivity of the soil, and the depths to bedrock and
groundwater is recommended at proposed tank locations.

9.13 Further Investigation

It will be necessary to undertake additional rock-cored boreholes and install groundwater monitoring
wells for more detailed planning and design once site access is more readily available to drilling rigs.
The investigation should target areas between current boreholes and assess the subsurface
conditions to appropriate depths (i.e. below proposed bulk excavation level and foundation level) for
the intended development. We propose a further 12 rock-cored boreholes and four groundwater
monitoring wells. The findings of a detailed geotechnical investigation may indicate that additional
in situ testing, targeting geological features or areas specific to the proposed development, may be
required.

Further assessment of the groundwater levels and potential fluctuation levels with the sand profile is
required for detailed design of the basement shoring wall.

Given the known presence of an igneous dyke near the intersection of Botany and High Streets (i.e.
near the north-western corner of the future expansion area), the boreholes should extend well below
proposed excavation and foundation levels in that area, with possible consideration of an inclined
borehole to increase the probability of intersecting a dyke, if present. The presence of a dyke can also
lead to highly fractured bedrock and greater volumes of groundwater ingress through rock joints into
deep excavations.
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11. Limitations

Douglas Partners Pty Ltd has prepared this report for the Randwick Campus Redevelopment project
at the site bound by Hospital Road and High, Magill and Botany Streets, Randwick in accordance with
DP’s proposal (SYD170971, dated 18 August 2017). The work was carried out under a sub-consultant
agreement with Health Infrastructure (Contract HI17299). This report is provided for the exclusive use
of Health Infrastructure for this project only and for the purposes as described in the report. It should
not be used for other projects or by a third party. Any party 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 and previous
investigations at this site. 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.
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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
filing 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
DP. Any such risk assessment would, however, be necessarily restricted to the geotechnical
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.

July 2010



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.

July 2010
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BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 56.3 AHD* BORE No: 1
PROJECT: Site Infrastructure Investigation EASTING: 337123.2 PROJECT No: 85461.00
LOCATION: Prince of Wales Hospital, Randwick NORTHING: 6245657.1 DATE: 26/5/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
L Degree of Rock ! - ) . -
Description Wez?thering e Strength | 5 I;ra;:éynre Discontinuities Sampling & In Situ Testing
#| Depth of ST T e || ©SPACng ) . o |o®|n | TestResults
(m) Szi3 5 Egz M B -Bedding J - Joint S |85lGx &
=, 2> =] 5 2 T —- wo Qo - -
Strata 31818188185 |5 82 88 | S-Shear F-Faut Eogx Comments
CONCRETE SLAB FT a4 T TTTI 1T T1
Fe S N I 11l
[ 0.31 FILLING - apparently moderately [ LTt Lol E
compacted, orange-brown and grey, I LT Lot Note: Unless otherwise [
gravelly clayey sand filling with a I 1 FErrrd [ 11 11| stated, rock is fractured [ E ]
trace of sandstone cobbles, damp |1 LT I Il I'l"| along rough planar ]
S 408 |1 e | 1l Il | bedding dipping 0°- 10°
I | SANDSTONE - extremely low and [ 050 I I I O I I [
Lo very low strength, orange-brown and [l P LT I —
b purple, medium to coarse grained [l eesd L Il E
1'5'\sandstonewith some iron-cemented / [T Jreleed TTTTT T |
bands [ fesssy TP L1011 [T PL(A) = 0.04
SANDSTONE - extremely low and [ 520202 BN IR R I (R N C |100| 76 '
2 very low strength, extremely then [ 5200008 I N A | .
highly weathered, slightly fractured, el IR I \%.OGm:BOD, cly, 10mm
S red-brown, orange-brown and grey [ S | I = \,Z;gmgg c:y, ggmm
medium to coarse grained [ XX 110 [ (| -<om: B, cly, simm PL(A) = 0.08
2.58 1| sandstone with some iron-cemented P | |
bands [ NEEE | I 2.67 &2.78m: BO°, cly PL(A)=0.09
[, - very fine grained Crbespper e o | et
sandstone/siltstone below 2.3m [ ][ R | |
[ SANDSTONE - very low strength, [ ! T | . PL(A) = 0.08
I 3.3811 moderately weathered, slightly || pmms 1] | g.gsén%Bo_,glgAZOmm
fractured, pink-grey and pale grey [ ] presens (I | \[ -3.36m: J90%, pl, ro, c |100]| 96
fine to medium grained sandstone || e |1 cywn PL(A) = 0.6
with up to 15% siltstone laminations \3.37m.BO ; Cly, 20mm & =0.
P ° ] L1 3.7m: B5°, cly vn
4 SANDSTONE - medium and high [ ] e 1]
I strength, slightly then moderately || e |11
=] weathered, slightly fractured, pale [ ] freners (I )
[ grey, grey and purple-brown, [ 1] e || 4:31m: Ds, 150mm PL(A) = 1.2
medium to coarse grained ] IR || 4.57 & 4.74m: B5°, cly (A)=1.
sandstone with some extremely low | | || | | [:eo || | v S
strength, extremely weathered 1 I 5 | |
s bands and some iron-cemented 1 I [ I
I bands b [ | \5.11&5.37m: B5°, cly
- ] IR | L g PL(A) = 0.4
b e [ | %14&5.44m. BO°, cly,
mm
Y R S Il 5.45-5.52m: J45°, Ir, ro
591 (IR A 0 |1 5.68m: B5°, cin
6 SANDSTONE - medium strength, (NN 1’3 |
[ fresh, slightly fractured, pale grey, IR 15506 |1 6.11m: BO®, cly, 15mm
s medium to coarse grained IR 53X |1 |1 oBm- RO°. ol _
' sandstone with some extremely low | | | | | |]fuees I A 6.26m: BO", cly wn c |100] g9 | PHAI=06
strength bands (R 15 |1 [
[ | S55e |1 [
- (AR ] |32502 |1 [
(AR ] |352 || [
[ o i e Il Lo 7.18m: BO®, cly vn PL(A)=0.7
[~ (AR ] |352 || [ ] |
(AR ] |32502 |1 R |
: : : : : s : : : H H 7.89 & 7.91m: B5, cly
g 797 I 1 e g e
8 "I Bore discontinued at 7.97m
- target depth reached L L Lo
Lo getdep T |1 I 11l
T |1 I 11l
T |1 I 11l
T |1 I 11l
T |1 I 11l
9 T |1 I 11l
o T |1 I 11l
[~ T |1 I 11l
T |1 I 11l
T |1 I 11l
T |1 I 11l
[ L1 L 11 11
RIG: Bobcat DRILLER: GM LOGGED: MP CASING: HW to 1.5m
TYPE OF BORING:  Diacore to 0.31m; NDD to 1.05m; Solid flight auger to 1.55m; NMLC-Coring to 7.97m
g g g

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: NDD = Non destructive suction drilling. *Surface level provided by LTS Lockley Pty Ltd

B

D
E

A Auger sample
Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

SAMPLING
G  Gas sample

Piston sample

Tube sample (x mm dia.)

Water sample

Water seep

Water level

"V sCT

& IN SITU TESTING LEGEND

PID 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)
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BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 55.8 AHD BORE No: 2
PROJECT: Wallace Wurth Redevelopment EASTING: PROJECT No: 71543
LOCATION: Cnr High & Botany St, UNSW, Kensington NORTHING: DATE: 01 Feb 10
DIP/AZIMUTH: 60°/0 SHEET 1 OF 2
ot Degree of Rock . . - T Testl
Description Weathering |2 Strength | = gr::ct::lnrg Discontinuities Sampiing & In Situ Testing
=| Depth of o P ) ) 0 |o® Test Results
- m F3a0 15 RiglS] (M) | B-Beadng Jowm | BI85l T g
Strata . E%E%&Ew 3@';!2'5@[3 g §E §‘g_ S ~ Shear D -Drill Break | = om x Comments
L | 0.1} FILLING - dark grey, fine grained, 4 T T T T I TT 11 A
Lar silty sand filling with some rootlets /| | 1 1 1 | Eorr Ll A
ot {topsoil) SR oLk A
[ FILLING - dark grey brown, fineto | ! | | 'l Lot
i medium grained, sand filing witha | 1 [ 111 Lot AE
C trace of gravel, humid : : l I : : H H A
MO FILLING - ignt grey, fine to ERR IR
LT medium grained, sand filing witha | | | | | | I 11 Il AJE
st trace of concrete fragments HEEE I 111
Lk 1 LTE T
[ 18 T I TE T
L “| SAND - crange and light grey,fine | | | | | | b1
2 to medium grained sand, moist 10 e |
. LIl (Y
bR I AE
L [ [ O —
5 [ [
3 [ I [
1 [ I 11 01
-3
i el I 1001
I It
a5 I I LTt A
i " SAND - orange brown, medium I Eorl ot
il grained sand, moist il E LD 11| Note: Unless otherwise
[ [l I Il 1l | stated, rockis fractured
) (I I || 1l | alengroughplanar
i NERE { |1 1| | bedding dipping 0°- 10°
43 HERN { |l || | orlonts
SANDSTONE - extremely low and
[ [ very low strength, extremely to ! : I { : { ” ”
[ [ 485 highly weathered, light grey then 765m CORE LOSS
Lar light grey brown, medium to coarse 1T 1 100mm
Ll g grained sandstone with extremely P [ 4.75-4.85m: dyke
Fot low strength, igneous rock N [ e
[ inclusions [ 11 Lo clezl o
- [ 10 Forn o
[ [0 b
| 1 il
i —t PL({A) = 0.7MP!
oo REN I @ 2
[ [ NI [N
Lt I Il
y ER EN] B 6,33-7.25m; dyke
- [ %2 SANDSTONE - medi ' : hi C |100]| 0
- medium then high (N | | | 6.53-7.25m; highly
LT to very high strength, highly and 1IEEE [] 11 11 | fractured fo fractured
Lt slighily weathered, highly fractured | ({1 [ | | | &) 1 | sandstone (dyke)in
L7 to fractured, grey and brown, | I I [y 17 | subvertical joints
Fak 72| medium to coarse grained - —H—
[t sandstone with extremely low N [ 7.2m: CORE LOSS:
[ strangth, igneous rock inclusions ] | I | 480mm
r (cooked sandstone) L1t 111
[ N HH b || | 7.68-7.78m: fragmented PL(A) = 1.8MPa
F I : : : : : I H In 0.02m intervals ¢lez|o
e .B8-8.13m: J,
L | vy | [ subvertical, rough PL{A) = 4.9MPa
Lt el Il 1l .05-8.08m:; clay band
[ [ ®4TGNEOUS ROCK & SANDSTONE [N 1 1 11 M1t 718.13m: J75°, rough
[ extremely low and very low 11 INJE 8.26-8.31m: clay band
1 strength, extremely and highly INEF BN irﬁsrpa.i#égubvemcal.
] weathered, grey and orange brown, | | Y| | (YA am: CORE LOSS:
o medium fo coarse grained 1 VIN | It Josomm )
sandstone with frequent igneous AT IN I I Al cla|o0
1[ock intrusions, Some high strength [ 11 11 EEA
r ractured bands T T T N Tl =TT 9.45-9.65m: fragmented
g HEH [ | IR Becatiofii PL{A) = 1.3MPa
| I 21 [ I
1 INEEEA] AN L 1§ qk
RIG: Bobcat DRILLER:Steve S LOGGED: S| CASING: HW to 2.6m

TYPE OF BORING: Solid flight auger to 2.5m; Rotary to 4.65m;

NMLC-Coring to 14.4m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Standpipe installed to 14.4m
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sampla pp Pocket penstrometer (kPa)
D  Disturbed sampls FID Phote ionisation detector . /’-
B Bulk sample Standard penetration test Initials: ﬂ,
t.l\,t Twutlte sampl? {x mm dia.) \I;L gﬁim lC\Il"Hd stniiggl)h Is{50} MPa
fatar sample sar Vane (kPa
C__Core driling > Water seap £ Water lovel Date:/?/é//a
r 7

(/)] Douglas Partners

Geotechnics - Environment - Grovndwater




BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 55.8 AHD BORE No: 2

PROJECT: Wallace Wurth Redevelopment EASTING: PROJECT No: 71543

LOCATION: Cnr High & Botany St, UNSW, Kensington NORTHING: DATE: 01 Feb 10
DIP/AZIMUTH: 60°/0 SHEET 2 CF 2

Description Degree of Rock Fracture Discontinuities Sampling & In Situ Testing
Weathering Spacing
(m) B - Bedding J - Joint 8\2 Test Féesults
®e g% | S-Shear  D-Drill Break &”
aG S
T 10m: CORE LOSS:
450mm

Depth
(m) of
Strata EEiiec

TOO IGNEQUS ROCK & SANDSTONE T l
- extremely low and very low | | |
strength, extremely and highly
1 weathered, grey and orange brown,| |
K medium to coarse grained l
1 i

i

RL

Graphic
]
Water

.01

o
3
L&)

Type
Rec. %

Comments

o
[4.]
[=]
o

10.45-10.6m:
fragmented to 0.01m
intervals

10.9m: CORE LOSS:
1100mm

sandstone with frequent igneous
109 rock intrusions, Seme high strength
fractured bands {continued)

el

- _-12 120 12.0-12.25m:

fragmented PL{A) = 1.7MPa

\_1 2.3m: J80°, healed
12.37m: J20°,

ironstained

12.43m: J15°,

ironstained

12.47-12.6m: very low

strength band

2.64m; J70°, healed c |8 |0

2.8m: J65°, ironstained

12.92m: BO®, very low

strength band

13.13m: JBC®, healed

H™13.29m: J65°,

H ironstained very low

H Lstrength band

H-13.4m: J30°, ironstained

Lvery low strength band

13.48-13.56m:

fragmented in 0.02mm

intervals

"13.56m: CORE LOSS:

200mm

13.76m: J60°,

Ironstained

13.76-13.92m:

fragmented

14m: J85°

14.15m; J70°,

ironstained, clay band

14.25m: J50°,

ironstained

14.3-14.4m: fragmented

14.35m; CORE LOSS:
Omm

SANDSTONE - alternate hands of
very low and medium to high
strength, highly and moderately to
slightly weathered, fragmented to
slightiy fractured, light grey and
brown, coarse grained sandstone
with bands of igneous rock
intrusions

~13

13.56

[ o[ 14 ! N

14,35
14.4] Bore discontinued at 14.4m

16

70

17

[ F1s

F19

Il
I
[
I
I
|
|
|
I
11
1
11
11
[
I 1
[
[ [
Il
Il
Il
1
Il
11
[
[
[
[
[
[
I
I
|
|
1]
11
|1

!
Il
Il
|1
|1
[
[
[
L
P
Il
Il
]
i
I
|
|
Il
!
[ 1
[
Il
Il
Il
I
I
I 1
[l
(!
[
[
[
[
P
Il
11

RIG: Bobcat DRILLER:Steve S LOGGED: S| CASING: HW to 2.6m
TYPE OF BORING: Solid flight auger to 2.5m; Rotary to 4.65m; NMLC-Coring to 14.4m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Standpipe installed to 14.4m

SAMPLING & IN SITU TESTING LEGEND CHEGHED
D Diftroed sames Bho Phot erisaton detector | re
isturbed sample ota icnisation detector -
B Bulk sampla S Standard penatration test Initiats: ( P
U, Tuba sample (x mm dia.) PL Paint !oadpstrenglh 15{50) MPa ft Doug’as artners
W Water sample V' Shear Vane {kPa) i ‘ } /0 . . :
€ Cara driling - Water seep ¥ Water level Date: Z - Geotechniecs - Environment - Groundwaier









BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 556.2 AHD BORE No: 3
PROJECT: Wallace Wurth Redevelopment EASTING: PROJECT No: 71543
LOCATION: Cnr High & Botany St, UNSW, Kensington NORTHING: DATE: 3-8 Feb 2010
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Veggtf:ﬁgg © St?gr?gth _| Fracture Discontinuities Sampling & In Situ Testing
—1| Depth of E-o Tl 1T 12 % Spacing , ) o o Test Results
o m ® 5 §|_§| i |"='|J‘=-"§ (m) B -Bedding J- Joint g LE)U 83‘\’ Py
Strata E%%%ﬁEO EIEE@I%EIE 5 gn §‘g_, S-Shear  D-Drill Break | = O 2(x Comments
[ FILLING - dark brown, sand filling TTTTI INEREE T TT 10 LA )
Lat I I [ I [ 1 Fl
[ I [ [ B A |
) el (IO Lol A
[ o7 _ _ I A1 Pl
L SAND - medium dense, light NN 1 111
L, brown, fine to medium grained P rrrred 111 11 L
ol sand I T O O A I I I A A [ N 48,9
Ll 1T I T O S I O R R I I I 8 N=15
[ I I I T S I AR R I I I [ N L
u Crrrrp et I 10 I
s [ I I I O I I I IR A I 18 il
Lt 1 T T O DR I IO I A [ 110l
a3 CEE S ] N 26,1
-3- - yellow below 2.2m 1L ‘NERER EEE s N=17
LEEL [ty [ N A |
I ELLLL Frrrn N MNote: Unless othenwise
L I A B I LI [l | stated, rockis fractured
[ [ I O A I I I A I 11 [l | along rough planar
b (I G R I 11 [l | bedding dipping at 0-
(% 32 JGNEOUS ROCK (DYKE) - NN v N [ 10 L1 | 10°orjcints
i extremely low to very low strength, | | | 111 ~ FLErL [ 1F 0t
[ extremely to highly weathered, light [ 141 I I
F grey to red brown, igneous rock NEEEAS (NREEN (] |
[ (dyke} PLTEINeNHE LT (SN |
C4 NI I AVAREN | | I I O EoLof
Lol IIII\<\Il|I|I (R
[ (N 11111 [ A | c|s0| 0
NEREA R N EEREN LT
Py ETE N
F L ass LT s N |I|||!| |
[ [s I e S T |~ (T2 | 4.86m: CORE LOSS:
! LT lllllilll Il | t140mm
[5¢ [ I I I IV (O O - [ W B |
[ 111 FYvref=y e ql
NEREA 1t (N |
[T I I I I 111t [ |
[ 58 1 RN Tt 5.8m: CORELOSS:
] b (11 INTT 1200mm Ci40| 0
[al IN T I LA I N Y
‘ N 14 I 1 I N
FIANE | il I
AR I VT INL | I Y1 N1
11 (N I /11
7 70 NN N Il
L[ “I ROTARY DRILLING TTTTI TTTTTI [ TT TT | 7.0-9.5m: rotary driling
il T P end I Il {1 | inextremely weathered
LI 11t [ I A FoLL 1§ dyke
NI [ Pl
I [ [ N
L1 el [
-8 Lo [ [ R
[af [ [ I N
M Lt Ik [ A B
LTl FEinnd I 1E |
[ [Tl 10
(I LIy Il
(N SR It
rre LT (I b -
St I (I [
[ LTl (IO I A L
®#"TGNE0US RocK - desarption et | |1 41 1 (R LT [T LG i
page FYHET (XY TLHI LI I I 11 | 9.7-9.95m: fragmented ¢ 183| o |PLA) =08MPa
| Y] | L L1 | | 1] | intoQ.05mm intervals

RIG: Bobcat DRILLER:Steve S LOGGED: Sl CASING: HW to 3.6m

TYPE OF BORING: Solid flight auger to 3.6m; NMLC-Coring to 7.0m; Retary te 9.5m; NMLC-Coring to 13.0m; Rotary to 14.5m; NMLC-Coring to 15.15m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater well installed fo 18.0m. Water measured in well at 4.9m on 5/3/10

SAMPLING & IN SITU TESTING LEGEND CHECKED
S S!.lglerrb sa:’mpla \ F"IJD Egclt(et penetramgls:r(i(?a) S‘
isturted sample Lo 1onisalion detadior o .
B Bulk samgl S Standard panotration tast intials: S 7 & (
L N B o ea Douglas Partners
W Water sample V' Shear Vane (kPa) | l7/j/ro . .
€ Cors driling D Walersesp X walerlevel Date: / Geolechnics - Environment - Groundwaler



BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL.: 56.2 AHD BORE No: 3
PROJECT: Wdallace Wurth Redevelopment EASTING: PROJECT No: 71543
LOCATION: Cnr High & Botany St, UNSW, Kensington NORTHING: DATE: 3-8 Feb 2010
DIPJAZIMUTH: 90°%/-- SHEET 2 OF 2
Description Veggtrr?:riﬂg o S?gr?gth _| Fracture Discontinuities Sampling & In Situ Testing
| Depth of g TR e SPacing . . o |o=|q | TestResults
(m} Sz 15 E5z| (M) | B-Beddng J-Jaint g |88= &
Strata E%%%EE ,ﬁ|§l§|§|§1§|lﬁ E gg §§: S-Shear  D-Drill Break | = C 2l Comments
L T 70U IGNEQUS ROCK (DYKE) - = I_—E—=L [ 10m: CORE LOSS:
il extremely low to very low and SN EAG RN { 11 ]I | toomm
medium strength, extremely fo NI I AVERN I DN I I [ N
highly weathered, fractured, light Pl < RN N B
grey brown to red brown, igneous [ i (NI IEE || 10.6m: J70°, clay band
rock with medium strength 1R EEAR EEERRE LR
E e sandstone bands I(REEEAS RYRERREEIEIE b
[l I [~ NIt [ (N
LT | VNN [ | Il { 11.2-11.6m: fragmented
11l N 11 IFIil 1| | in0.02mm intervals
LTy g Il c|eo|0
1177 ILLHL NN | L]l 11 PL{A) = 0.6MPa
LT ’ 111 [ 1| 11.77m: CORE LOSS:
[ [ I | I ] A1 | 830mm
F3t Pl
[ [ I AN
Il
redl 12,6-12,8m: fragmented PLA}=05MPa
i | f in 0.02 to 0.05mm
[ [4a1295 intervals
I |7 13.0{ ROTARY DRILLING I L12.8-‘]2.95m: clay band
i 1] 12.95m: CORE LOSS:
11 LSDmm
I 13.0-14.15m: rotary
| drilling to weathered R
| : rock
[ Fia Il
[l 1415 - - [ ——
ST SANDSTONE - high then medium o
strength, highly to moderately l l]‘;fam' 4107, 30mm PL{A) = 2.1MPa
weathered, fractured, red brown, y N -
1473, coarse grained sandstone (cooked ;ﬂﬁ%;:t;::; (x4) B0

N\sandstone)

T IGNEQUS ROCK (DYKE) -
[<[ 15.15»\extremely low to very low strength,[

14.59m: BO®, 20mmclay | © |100] O
14.,74-14,8m: extremely
low strength dyke
14.78-15.15m: extremely

41

extremely weathered, light grey

brown, igneous rock {dyke) low sfrength dyke

]
|
L]
Il I |
(N [ |
(N [ {
111 I 1
111 I I
I I I
I I I
111 | |
1 | |
I | [
[ 1} I [
[ 11 | I [
[ 11 11 [ I
Lt 11 O A
Lt N bl
Frrn [T il
ROTARY DRILLING RS R
i 11 I
- 16 L L et
Lol L Ll R R
[ P L1 Frr
o [ P 11
- Frrrd P N
: e b i
I RN N A
%l " TGNEOUS ROCK (DYKE) -fighto | | LI I 1L L) TE L 47.2m: 0, subverticar,
i very high strength, fresh stained, 1 < LErd | | R heated, ironstained PL{A) = 9.2MPa
L[ fractured to slightly fractured, fight | | L1 1]l I I D f17.3m: J70°, healed,
: greenish grey and brown, igneous | | | I 1 [~ 1 E] | [ ||ironstained ¢ 100| 83
Lk rock {dyke}. Some medium P [ U FTH I P H7.4-17.6m0d,
L 18 strength bands (11l < Lt | | |} subvertical, partially PL{A) = 3MPa
F I 11 | | [1hedled, fragmented into
B a3 e eyl ey Ro.0Smmintervals PL{A) = 0.7MPa
™| Bore discontinued at 18.3m RN EEERE T “;7-7;4311 J85°, partially
RN e oot (B s s7ee
I I I | | | l I | !' i 18.07m: JB5°, rough
LB [Pt I 11 11 |}18.21-18.3m: J75° clay
[ e AN IEEEEN 111 | { |smear & fragmented into
= Fild NN el -03mm intervals
[ I Crernd [t
11l P [ 1
RN e [
RN L [t
L1Y11 L 11 F11 |11 ]
RIG: Bobcat DRILLER: Steve S LOGGED: Si CASING: HW to 3.6m

TYPE OF BORING: Solid flight auger to 3.6m; NMLC-Coring to 7.0m; Rotary to 9.5m; NMLC-Ceoring to 13.0m; Rotary to 14.5m; NMLC-Coring to 15.15m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater well installed to 18.0m. Water measured in well at 4,9m on 5/3/10
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Augsr sample pp Pocket penetrometer (kPa)
T £I0 P bty daecy wies {7 E
S A e B S (/)] Douglas Partners
ar sample &ar vane 8] F
¢ Cara drling b Whietsonp % Water lovel Date:f 7/3// 2 Geotechnics + Envirgnment - Gronndwaler
7









BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 559 AHD BORE No: 5
PROJECT: Wallace Wurth Redevelopment EASTING: PROJECT No: 71543
LOCATION: Cnr High & Botany St, UNSW, Kensington NORTHING: DATE:; 01 Feb 10
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Descripti Degree of Rock Fracture Discontinuities Sampling & In Situ Testing
escription Weathering [-2 Strength |+ ;
=| Depth of SO TTT T gl Spacing . ] o |o®|a | TestResults
[+ {m) g_, §|3| |§E£|§[§§ (m) B « Bedding J-erlnt ) s (5 8 dae &
Strata EEZ3ep [nSIREEEy |5 82 38 | S-Sher D-DUBeE) 0@ comments
L FILLING - dark grey brown, fine TTTTT P I TT7TT A
I 02 grained, silty sand filling (topseil) 111 I [N | A
i with some organic matter and a [ [ 1 [ 1l A
. trace of concrete cobble and P [ Lol | A
[ crushed sandstone fragments P [l [ Lﬁ—EJ
Lol ol FILLING - brown, fine tomedium | | [ 111 Il Porr
L°F1 T Ygrained, sand filling with some silt [| | 11 | | Il 10l AE
[T and gravel and a trace of stagand /| | | | | | I N 3,88
L ceramic file fragments, humid [T Il [ R 8 N=16
FILLING - tight brown, medium L I A vy
grained, sand filling with some I Il [ —
[ crushed sandstone : [0 1 [ A
-3t [0 1 [
[2 29 SAND - medium dense, orange L Il L A‘,';E
and light grey, fine to medium LEEn I L
grained sand, moist 111 1 (N N
NI 1 I N B T
I |1 I O B A 6,10,12
of Il I [0l N=22
I 11 I [ NN
- 1t 1 I 1L 0
A Frre 11 [
i 1t | I 18 I
[ L1t |1 I 1F 11
i P Il I 110l
sl FETT I 1 [ 11 It
4 S I 1 [ 1111 -
FHTA [ 1 1t s 9,10,13
FHTL I [ 1111 N=23
il | LIl T
L I 1 L1l
([ : : : I I : : : H ll: Note: Unless otherwise
5 s stated, rock is fractured
[ : : : I I K : : : H H along rough planar
' bedding dipping at 0%
53 SANDSTONE - very Tow strength, | | 1 | | | [ |11 |1 | ge rouppinga
arange brown, medium grained 11111 11 [ 3 20,20/25mm
- sandstone 111 |1 I il H refusal
b | 5.8 — -
bat SANDSTONE - medium then high | T T TJT1 T N
Fre strength, slightly then moderately L I Y PL(A) = 0.5MPa
L[ weathered, slightly fractured, light | 1 1 ]l | I I 1 | 6.1m: Bo®, ironstained
b grey brown then red brown, I I 11 |
1 medium to coarse grained L [ [ =
3 sandstone LUt [ | ) PL{A) = 0.4MPa
Fr L1 Lot 6I.52m1 B0°, 5mm sandy
ot Lo Lo S35 8os, 10mm
[ FIEL | Pl I | sandy clay |
[ FAfE T (N | ¢ 100! o9
[ (] L (N | _
[ B N I 11 1} | 7.44 & 8.28m; (x2) BO® PL{A}=1.1MPa
L T 111 5°, clay veneer
ol P N
L8 L N
I L I
L P [ 11
i BInl PLAY = 1.1MPa
[ 1 aa 1 T I A
Lt | Bore discontinued at 8.8m R R
r* RN o1
(I O [ N
L1 [ N N
FTo [ B
[ [ P [ N
L Pl il
) L1l {1t il
RIG: Bobcat DRILLER:Steve S LOGGED: Sl CASING: HW to 5.8m
TYPE OF BORING: Solid flight auger to 5.5m; Rotary to 5.8m; NMLC-Coring to 8.8m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Disteroad campe B Phato laoation Siacier ST
Initials: femr”
E R ) S, €1 1(|)) Douglas Partners
ater sample ear Vana '8,
C_Cors dilng o Waterseop ¥ Water lavel Date ‘7/ /l Geotechnics - Environment - Groundwater







BOREHOLE LOG

CLIENT: Bovis Lend Lease SURFACE LEVEL: 558 AHD BORE No: 7
PROJECT: Wallace Wurth Redevelopment EASTING: PROJECT No: 71543
LOCATION: Cnr High & Botany St, UNSW, Kensington NORTHING: DATE: 29 Jan 10
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
_— Degree of Rock ; bt i i i
| vepth Description Wegthering 2 Strength | E;a:é:z;; Discontinuities Sampling & In Situ Testing
& m) of g3 giéi }si I;’igg (m) B-Bedding J - Jaint g g; 2, Test I;esults
1G] k] ':".x: = . e ao _ _nn ey o
Strata EE%%EE mz‘lélgl%alé S §'E g3 S-Shear  D-Drill Break | & o8l Comments
0.1 FILLING - brown, fine grained, silty { T T'1 TTTTT T T A
sand filling {topsoll) with some 11 N EoLr oL A
0.4 \gravel and rootlets N PLTEE Porr il AE
FILLING - brown sand and crushed | | | | Lhrend P AE
[l sandstone filling, humid I : : : : : { : : H H
“t FILLING - light to dark brown, fine BE PITLE AR
Lt to medium grained sand filling, with | | | | RERER L AfE
- a trace of gravel, humid to moist L1 REERE IRE
LT | 1:3-1.45m: concrete fragments 111 NEERE T
[ [ " FILLING - Tight brown, fine fo [ 1] REERERE I A
=l medium grained sand with some [ 11 I T T T L I O
L sandstone gravel (possible natural) | | | | NN (R
2 I { : [l IR ﬁ
Frrrnl IR
|11 [l I
[ 11 I [0 !
i 11 [T [0 s 455
-2t [ 11 [Tt [ N N =10
La 30 . [ 11 L1t I | ]
SAND - medium dense, orange [ NEEREE I —
bro_wn. medium grained sand, |11 RN 1111
moist 11 [Tt [0 A
| [T [0 A
F el | [P 11! [0l
R 11 NERERN I
4 [ I [ 11l —
3 11,15,20/10mm
L1 [T (I I s (el
R EEEER | |1 11 | Note:Unlessotherwise | | refusal
[l [11 1 1T stated, rock is fractured
L1 [P L| |1 jr 1| | @ongrough planar
FF bedding dipping at 0°-
et . [l E1 111 LT FE ) 400 or joints
[ [s *°| SANDSTONE - very low strength, | | | | fprrrrep e re
Fr 52_\Iightdgrey brown, medium grained | | l ! |l | | l ” ||
-“Nsandstone it i i i
" i Poridn =
e [ R R e e e
b ely weathered, . R1Ae
[ o[ 5.68 slightly fractured, red brown, I ! :ﬁ,%n;'cﬂyo + 1omm
o medium grained sandstone : E : I i : H H 5.63m: B5®, 50mm clay
H SANDSTONE - medium then high BE [ 1 EERE 5.68d-8t.35m: massive
strength, slightly weathered and sanastone _
fresh, unbroken, light grey and red : : I I } : H H PL{A) = 0.6MPa
brown, medium o coarse grained,
[ massive sandstone L1l Il Lol
" HER
-7
I 11 1 [ I
[ || Il
111 P [
[ (I bl [ R PL(A) = 0.9MPa
L [ i R
& [ [ [ N
s (N Il I | PL{A) = 1.4MPa
(A}
[ [ I I N
8.35 111] U [
| Bore disconfinued at 8.35m [ I R
LT |1 It Ll
H HiE
e 11 CEL T
|11 1| [ 1F 0l
[ 11 [ [N
[ 11 || (SN |
L [ 11 [ Eorr ol
g [ 11 |1 Forl ol
LI L1l [ 1 1 11 11
RIG: Bobcat DRILLER:Steve S LOGGED: S| CASING: HW to 5.0m
TYPE OF BORING: Solid flight auger fo 5.2m; NMLC-Coring to 8.35m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Disured sample B Phota lorvaation deteciar TL’
B Bulk 1 s i Initials: [
B ) 5 S S ([)] Douglas Partners
€ Corediiling D Watersesp ¥ Waterleval D"‘e’l?’/ ?A b Geolechnics - Environment » Gronndwater






BOREHOLE LOG

CLIENT: The University of New South Wales SURFACE LEVEL: 55.1 AHD®* BORE No: 5
PROJECT:  Proposed Building Upgrade EASTING: PROJECT No: 73492
LOCATION: UNSW, Botany Road, Kensington NORTHING: DATE: 7/6/2013
DIP/AZIMUTH: 909-- SHEET 1 OF 1
- Degree of Rock ’ — : - -
Description Weathering | 2 Strength . I;raacéiunre Discontinuities Sampling & In Situ Testing
_i| Depth of ST T T e |8 =Pacing . . L Test Results
2 (m) g3z 3 |5 |""|€»§ (m) B - Bedding J - Joint I go. 8\0 Py
o |3 22T Z|y oo B B > S
Strata E2330g |sSIEBEEG| 3 83 38| S-Sww PRt |~ I98)® | comments
Cal 01~ CONCRETE TT 1711 TT T T T T[T 11 11
L[ FILLING - yellow brown, sand and : : : : : : : : : : : : H H | AJE]
0.4~ crushed sandstone filling, humid 7 R EERER IR E ]
FILLING - poorly compacted, brown, R NN RN
fine to medium grained sand filling R NEEER N
with some sandstone gravel and a RN ERERN TR ]
:§_'1 trace of organic matter, humid R EERRE Lol N
L[ T Tl I 11l
T Tl I 11l E ]
- with some brick fragmentsat 1.5m | | | | | | Tl I 11l — 530
T Tl I 11l S 7
N=5
T Tl I 11l
[f 2 T Tl I 11l E ]
Lot T Tl I 11l
T Tl I 11l
T Tl I 11l E
T Tl I 11l
T Tl I 11l
T Tl I 11l E
] 1
FaE T Tl I 11l
L1 2,24
I T Tl I 11l S N=6
I 34"SAND - loose becoming medium : : : : : : : : : : : : H H ]
i dense, yellow brown, fine to medium R REERE Lo
L rained sand, humid
I g T Tl I 11l I
rr4 1 Tl I 11l \_E /
el T Tl I 11l
T Tl I 11l
T Tl I 11l I
T Tl I 11l 510.15
RN P fE 1Tl S N=25
T Tl I 11l I
b F5
Lot T Tl I 11l
[ T Tl I 11l
L T Tl I 11l
i T Tl I 11l
3 T Tl I 11l
[ : : : : : : : : : : : : H H Unless otherwise stated
o6 rock is fractured along —
IR RN UL T |l 1T 1] | rough planar bedding | 10,35L50mm
I | SANDSTONE - extremely lowthen | | | | | | R | || || | dippingat0%10° — retusa
[ g.a7h very low strength, light grey, fine to [ Ll ]| [ |
L ’ _\mediumgrainedsandstone 11h F1h 1 h
[ SANDSTONE - high strength, I N IR | PL(A) =
s slightly then moderately weathered, | | | [J| | [ 111 [} | (.
[l 7 slightly fractured and unbroken, light | | [T | | [osd 11 1] | |
~t grey and light purple brown, medium | | ||| | | v I 11 |} | 7-12m: Bo, fe, cly co
i to coarse grained sandstone ISR 1 )| imm
r ] IR R W I 11
i ] I N I PLA) =
[ ] IR R W I 11
L g IIIIIEIEZ;ZIIIIII I 11 ¢ | 100l 100
=il [T ey L0 LT I 11
Ll ] IR R W I 11
I [N LA e I R I [ 11 || 835m:B20,clywn
L [N LA e I R I I 11
I [N LA e I R I I PL(A) = 1.7
[ [N LA e I R I I 11
Lol . IR 15200 I I I 11
! 9.05m to 9.58m: fresh R 12 N (NN
[T ey L0 T Tf I 11 -
PL(A) =
. Ce e ] W
" Bore discontinued at 9.58m TTTTI [TTTTI [ TT 1
T Tl I 11l
[ [ L1111
RIG: Terrier DRILLER: Tightsite LOGGED: SI/AG CASING: HQto 6.3m

TYPE OF BORING:

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:

Diatube to 0.1m, hand auger to 1.5m, solid flight auger to 6.47m, NMLC-Coring to 9.58m

"Surface level interpolated from Dwg No K-FME-2013.0002, Rev A, 31.5.13.

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D Disturbed sample

E  Environmental sample

Gas sample
Piston sample

Water sample
Water seep
Water level

wVSCUO

Tube sample (x mm dia.)

SAMPLING & IN SITU TESTING LEGEND

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

pp
S

Vv

PL(D) Point load diametral test Is(50) (MPa)
Pocket penetrometer (kPa)
Standard penetration test

Shear vane (kPa)
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BOREHOLE LOG

CLIENT: The University of New South Wales SURFACE LEVEL: 52.8 AHD® BORE No: 6
PROJECT:  Proposed Building Upgrade EASTING: PROJECT No: 73492
LOCATION: UNSW, Botany Road, Kensington NORTHING: DATE: 6/6/2013
DIP/AZIMUTH: 909-- SHEET 1 OF 1
- Degree of Rock ’ — : - -
Description Weathering |- Strength | = Fracture Discontinuities Sampling & In Situ Testing
4| Depth f SerrarTT (g Sracing S Test Results
& (m) 0 s 9 ;|§| 15| I-%Icmg (m) B - Bedding J - Joint L gfj 8’\0 Py
o |3 e oo B B > S
Strata E23z0g (sSIEEEEG 3 83 38| SSwew PRt |~ I9F)® | comments
0.08 BRICK PAVING TTTTT ITTTTTT I 1T T1
FILLING - brown and yellow brown, : : : : : : : : : : : : H H (DIE7]
fine to medium grained sand filling B
051 with a trace of gravel and rootlets, FErres PErrrl Lor | DIE]
[ [ humid [ e I —
I SAND - apparently loose, yellow : : : : : o : : : : : : : H H
1  1O0R brown, fine to medium grained sand, BEERRS EERER IR D/E]
humid R AR NI
SAND - loose to medium dense Pt TN -
becoming medium dense, yellow S L E
! : : [ I I I Tl I
L [ brown, fine to medium grained sand, e 3,3,7
et | humid LS ] °
2 IIIII{:'IIIIII I ]
[ I I I e I
oL A
(0 T 0 I T I I O I 11l
0 T T Y I T I I O I ]
[ [ [ I T I A e I
-3 [ I A I B A O I
[ L P I
-3 . —
3 T I S Y I B B I 4814
[ T T SO I I I B A O I S N=22
I I R I B A B I 11l I
0 T T I s I I B R I I
r [ I I I Tl I
r¥ LTt 11l
4 - wet below 4.0m I I S I B B A B A I
' [ I T I A T T % O Y O
[ I et R B A B A - I R
[ I A A I I I I I I I = | I N I
[ I I I Tl I 4.6.20
Ll 48 (A I A S I R A I A I S N =26
"I 2ofy SANDSTONE - extremely low ——— ettt — PLA) =11
5 strength, light grey and orange Crh o Bt N A=
brown, fine to medium grained N IRN aretar RREI R RN
sandstone
[N D R B Y I I
SANDSTONE - high strength, P Bt b TN
[ [ moderately then slightly weathered, P Bt b TN _
Ll slightly fractured and unbroken, light | | ||, | | Ed | (] IR PL(A) =
Lo purple yellow brown and light grey, cihn aretar Crih Lol
I medium to coarse grained b el Lol
sandstone
[N D R B Y I I
] IR s ] I I ¢ [ 100|100
] IR s ] I I PL(A) =14
[of [N D R B Y I I
< ° e e
For N IR I I
C7 (e [ T I I N
N IS A I I N
N IS A I I N PL(A) =
[ L 0 B Y I I
[ I L R R I Y I |11 .
Fot PO s oo oo i | 768m:Bl0clywn
Ls 80 __ (I N XXX AN N TR I
Bore discontinued at 8.0m R NN RN
1 e I
1 e I
1 e I
Lsf 1 e I
FE 1 e I
o T e I
1 e I
1 e I
1 e I
[ [ T e I
= 1 e I
[ [ [ L 11 11
RIG: Terrier DRILLER: Tightsite LOGGED: SI/AG CASING: HQto4.9m

TYPE OF BORING:  Vacuum excavation to 1.4m, solid flight auger to 4.9m, NMLC-Coring to 8.0m
WATER OBSERVATIONS: Free groundwater observed at 4.0m whilst augering
REMARKS: *Environmental sample duplicate BD2/050613, ~surface level interpolated from Dwg No K-FME-2013.0002, Rev A, 31.5.13.

SAMPLING & IN SITU TESTING LEGEND
A Auger sample 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, Tube sample (x mm dia.) 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
E  Environmental sample ¥ Water level \ Shear vane (kPa)
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See Photo 2

Photo 1 — Medium to high strength sandstone outcrop with 0.3 — 0.9 m thick siltstone band in Car Park Level B4.

A rock fall has occurred.

Photo 2 — Calcite staining (i.e. sign of groundwater seepage) on sandstone cutting in Car Park Level B4.

Circled area in Photo 1.

RCR Project
Hospital Road and High, Magill

PROJECT: 72505.11

PLATE No: 1
and Botany Streets,
Randwick REV: 1
CLIENT: Health Infrastructure DATE: 30-Nov-17




Photo 3 — Medium to high strength sandstone cutting, up to 2 m high.

Photo 4 — Medium to high strength sandstone cutting, up to 2 m high.

RCR Project PROJECT: 72505.11
Hospital Road and High, Magill PLATE No: 5
and Botany Streets,

Randwick REV: 1
CLIENT:  Health Infrastructure DATE: 30-Nov-17




Photo 5 — Crocodile cracking along wheel paths in Hospital Road north-bound (near borehole BH2).

Photo 6 — Ripped sandstone filling over medium strength sandstone at about 1 m below High Street pavement.

RCR Project
Hospital Road and High, Magill

PROJECT: 72505.11

PLATE No: 3
and Botany Streets,
Randwick REV: 2
CLIENT: Health Infrastructure DATE: 30-Nov-17
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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

July 2010



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.

July 2010



Description and Classification Methods
The methods of description and classification of
soils and rocks used in this report are based on
Australian Standard AS 1726-1993, Geotechnical
Site Investigations Code. In general, the
descriptions include strength or density, colour,
structure, soil 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

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

The sand and gravel
subdivided as follows:

sizes can be further

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:

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 i | y (Mza)
< <
Slightly 12-20% | Slightly Sandy ery 00se v
Clay Loose | 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

May 2017



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.

May 2017



Rock Strength

Rock strength is defined by the Point Load Strength Index (Isso)) 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 - 2007. The terms used to describe rock

strength are as follows:

Term Abbreviation Point Load Index Approximate Unconfined
Is(s0) MPa Compressive Strength MPa*

Extremely low EL <0.03 <0.6

Very low VL 0.03-0.1 06-2

Low L 0.1-0.3 2-6

Medium M 03-1.0 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 Issg). It should be noted that the UCS to Is(sq) ratio varies significantly
for different rock types and specific ratios should be determined for each site.

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 SwW 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 longer sections
Unbroken Core lengths mostly > 1000 mm

May 2017




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 02mto0.6m

Thickly bedded 06mto2m

Very thickly bedded >2m

May 2017



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

Drilling or Excavation Methods
C Core drilling

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

Usp 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

v 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

May 2017



Graphic Symbols for Soil and Rock

General

|

1
Q%
s}

.o ]

"v*é 90
e N L ]

2l
b ls

Soils

4 Y
A

PN
/'/. /'/. /'/.
AN
BEERE
HENEE
~ANJ 0

et

o

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

Boulder conglomerate

Conglomerate

Conglomeratic sandstone

Sandstone

Siltstone

Laminite

Mudstone, claystone, shale

Slate, phyllite, schist

Gneiss

Quartzite

Igneous Rocks

Granite

Dolerite, basalt, andesite

Dacite, epidote

Tuff, breccia

Porphyry

May 2017



BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 48.5 AHD BORE No: 1
PROJECT: Randwick Campus Redevelopment EASTING: 337072.8 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245429.4 DATE: 18- 19/9/2017
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
L Degree of Rock . - . . .
Description Wea?thering o Strength | = Fractyre Discontinuities Sampling & In Situ Testing
4| Depth SgrTerT T g | Spacing S Test Results
T (m) of &9 §|§I 5| |%|6§ (m) B - Bedding J - Joint L (o° 8\° &
Strata 22232,.° [F53353%5 5 92 88 | S-Shear  F-Faul = |8 8|2
30K zl8lsI2IZlels| |2 35 32 o4 Comments
0.051\ ASPHALTIC CONCRETE -typically f{ T T T T T =y T T TTTT I TTTT
_\<10mmdiameter FErErFES e I
[l 033 ROADBASE - dark grey, angular, : : : : : : : : : : : : H H L
~ igneous gravel, typically <30mm A
L 075k |diameter T Tl I 11l I—
i FILLING - grey-brown medium to : : : : : : : : : : : : H H
1 coarse grained sand filling with A A ]
some fine to medium grained : : : : : o : : : : : : : H H
i 1.3nlsandstone gravel s A
S| el = R -
3 SAND - pale grey, medium grained RS R RN
[ sand with some dark brown silty B EEEEE RN
Lo bands, damp, occasional rootlets R SEEEERR TN
I SAND - medium dense, [ I O I A I IR I I I 11l
i orange-brown, medium grained L e 11
Lol sand with a trace of clay, damp Pt 1 I
L[ [ I O s I IR I R I | I 11l s 9,12,10
3 [ I I S I IR I 11l N=22
i N Rt N [ 11 1l | Note:Unl therwi —
-3 P ote: unless otherwise
3 P rpsefrrrril | Il Il | stated, rockis fractured
[ A S N R I 11l alongroughmangr 20
[ bedding dipping 0°- 20°
[of 3.4 SANDSTONE - very fow strengih, 1 0% NEEEN I edding dipping
i light grey medium grained : : : : : QO : : : : : : : H H
L sandstone with some low strength LXRX
L o el
-4 3.94m: J30° |
L SANDSTONE - medium strength, b S0 Lo | H H m + 10, un, ¢in PL(A) = 0.89
slightly weathered then fresh, o koo Lol
- slightly fractured, light grey medium b e RNl R b
r¥[ grained sandstone with some b 2000 RNl R b
L carbonaceous flecks 30
i |11 S IR IR [ 11 | 4.72m: J30°, he, un, fe
i R | Y I [ 11 | stn PL(A) =
[ s (A)=0.4
L LT geey L1l I 11l
IR |00 AT I N |
ol 5.37-6.61m: very lowstrength band | |[77T T Fi :l o || SasaamB eS| c 100 83 | PLA=009
i with dark grey siltstone laminations | i [RR | t5_é3m’: Ds, 80mm
i R (s ) IR T | 37m: Ds. €omm
-6 IR |00 AT I |
[ IR |00 AT I |
IR |00 AT I |
Lol IR |00 AT I |
For [T e 1 -
i CrfEE 6.65m: Ds, 10mm PLA =042
L LXRX .77m: Ds, 20mm
i LT geey L1l [
r7 R P ] [ (N
IR |00 AT I [ PL(A) =0.71
I IR |00 AT I [
Rl IR |00 AT I [
I IR |00 AT I [
i IR |00 AT I [
L g 1 I [ 7.92m: BO°- 5°, ro, un,
i LT geey L1l [ clyvn
IR |00 AT I [
Lol 1 ;;g;g; I [ C [100| 99 | PL(A)=0.83
L LT geey L1l [
i [T | S IR [ [
[ 88 SANDSTONE - high strength, fresh, | | | | | 1| 1001 | |1 11
o slightly fractured and unbroken, light | | | | | | (X0 e o [ I
grey medium and coarse grained 1 IEIEIE I (I 9.12m: J30°, ro, un, cln
I sandstone. Typically indistinctly NEEN s P th T B
Fat bedded IER] |55 Y R O (N PL(A) = 1.08
[ [ R 1000 B I I
R 1000 B I I
[ 15ua i I L1111
RIG: DT100 DRILLER: SS LOGGED: ARM/RMM CASING: HW to 2.5
TYPE OF BORING:  Diatube to 0.05m; Non-destructive drilling to 1.6m; Solid flight auger (TC-bit) to 2.5m; Rotary to 3.9m; NMLC-Coring to 18.0m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Water loss at approximately 14.5m (~50%)

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample

B Bulk sample P Piston sample

BLK Block sample U, Tube sample (x mmdia.)
C  Core driling W  Water sample

D  Disturbed sample > Water seep

E  Environmental sample ¥ Waterlevel

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)




BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 48.5 AHD BORE No: 1
PROJECT: Randwick Campus Redevelopment EASTING: 337072.8 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245429.4 DATE: 18- 19/9/2017
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
L Degree of Rock . - . . .
Description Wea?thering o Strength | = Fractyre Discontinuities Sampling & In Situ Testing
1| Depth ST T g g Spacing = Test Results
Z| (m) of &9 §I§I H |%|‘é§ (m) B - Bedding J - Joint Q| 8\° &
Strata 22220 3|5|3|§|6|5|f 5 82 88 | S-Shear  F-Fault e 88|z
DTISHLL FI2ISISIEIRIE] 5 Ss S= '4 Comments
SANDSTONE - high strength, fresh, [ T T T T TG T T T TN T T TT 11
slightly fractured and unbroken, light | | || | [fg-sey L1 1111 RN
[ [ grey medium and coarse grained RN [0 I I I
81 sandstone. Typically indistinctly F T ey D0 e PL(A) = 1.32
S [E0 R ——"
RN 72m: , 1o, pl, cly
L 14 (IR | oo NN I [N N
] (IN] |35 I Y [ I A
(IN] |35 I Y [ I A
([ (IR o NI I I ¢ 100/ 100] PL(A)=1.32
[ (IN] |35 I Y [ I A
N e | [ O I A
RN [0 I I I
r12 RN [0 I I I
RN [0 I I I
[ [ RN [0 BN I I
=3 RN [0 NI I I
[ [ RN [0 BN I I 11l PL(A) = 3.34
3 RN |0 NI I I
-13"29 "SANDSTONE - medium to high : : : : : nase : : : | : : : H H
strength, fresh, light grey, medium RRRR 0NN RERE IR PL(A) = 0.96
13.3 and coarse grained sandstone with \AARE
Lol some fine quartz gravel bands and L SRR I I LT
Lo carbonaceous laminations : : : : : SRR : : : : : : : H H 126
- tetel .65m: B5°, ro, un, cln
SANDSTONE - high strength, fresh, -\ -y fEsd | if [0 11 1
[ 14 S|g_htlyfractured,Ilghtg_rey, medium st v TR
grained sandstone. Typically RERE 020 RREI R RN
indistinctly bedded RRRR 00 AR Lo PL(A) = 1.86
Ls ] s ] I R c |100| 95
[ I [T e 11T 1L I
(I [ Y I I N
i st rrrfeef o
1 ] |55 I R O
[T | A I | 15.16-15.31m: B (x3) 5°-
o [T | A I | [ ] 10°ro, un, clyvn PL(A) =2.33
i [T e 11T 1L (I o
Pt v 15.53m: J30°, ro, un, cln
[T e 11T 1L I
[ [T | A I I
"6 150" SANDSTONE - medium strength, : : : : : : : : | : : : H H
fresh,I|ghtg_reytogreyﬁneto_ RN SRR IR A PL(A) = 0.66
L | medium grained sandstone with EERE (SRR IR RN
:%: 16.57 some siltstone laminations R RELE IR
SANDSTONE - high strength, fresh, RN RN I RN
slightly fractured, light grey, medium 00
4 IR | 200 AN I I 11l
F17 and coarse grained sandstone. et b A C |100]| 98
Indistinctly bedded to massive R e RREI R | el
i FErrEssg o crcper | e T | kr23-17.28m: B () 0%
- 5°, ro, un, cly vn
233 (RN | S0 B A Y (] | _
I PL(A) = 1.54
IR | 200 AN I Il
i IR | 200 AN I Il
L | T 1 5250505 I I | || ||
[18 18.0 Bore discontinued at 18.0m RN RN TN
- target depth reached 1 e I 11l
o] 1 e I
L 1 e I
1 e I
1 e I
19 1 e I
1 e I
[ [ T e I
FIE 1 e I
[ [ 1 e I
1 e I
[ [ L 11 11
RIG: DT100 DRILLER: SS LOGGED: ARM/RMM CASING: HW to 2.5
TYPE OF BORING:  Diatube to 0.05m; Non-destructive drilling to 1.6m; Solid flight auger (TC-bit) to 2.5m; Rotary to 3.9m; NMLC-Coring to 18.0m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Water loss at approximately 14.5m (~50%)

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample

B Bulk sample P Piston sample

BLK Block sample U, Tube sample (x mmdia.)
C  Core driling W Water sample

D  Disturbed sample > Water seep

E  Environmental sample ¥ Waterlevel

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)




PROJECT: RANDWICK SEPTEMBER 2017

3.9m - 8.0m

BORE: 1 PROJECT: RANDWICK SEPTEMBER 2017

8.0m — 13.0m




PROJECT: RANDWICK SEPTEMBER 2017

13.0m - 18.0m




BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 55.2 AHD BORE No: 2
PROJECT: Randwick Campus Redevelopment EASTING: 337086 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245508.3 DATE: 18 -20/9/2017
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
L Degree of Rock . - . . .
Description Wea?thering o Strength | = Fractyre Discontinuities Sampling & In Situ Testing
1| Depth ST T g g Spacing = Test Results
Z| (m) of &9 glél E| Iglg‘;" (m) B - Bedding J - Joint Q g: 8\0
O |8%:2e |~ oo - - > °
Strata 2z3zox 31818182185 |5 8 88 | S-Shear F-Faut Fegx Comments
[T 0.05RASPHALTIC CONCRETE ATTTTT ﬁ L T TT 11 X
ol ol RoromaSe -qaearey sanayine | ||| || ] |1 11T =
i to medium grained igneous gravel R REERE Lo A*
L 0.6h|roadbase (possibly recycled road
I *\\surface) I I I S I O B B B I 11l —
[ FILLING - grey-brown, fine to RN e SRR Lot ]
Ly ; A : T T T T e I I O I 11l
[ [ medium sand filling with trace fine Crrrr st A
Lt gravel and glass fragments, damp R EERRE Lol
i SAND - medium dense, L= e e 1l
[ yellow-brown, medium grained Pttt TN
i sand, damp RERRE RN —
. L A
L [ I O B B A B I .
[ [2 - with some dark brown silty sand : : : : : : : : : : : : H H 477
r8r bands to 2.0m o s 7,
[ I [ I S N B B A B I N=14
i [ I I e O I I O O O | A —
I [ A I e I I I A I 11l
3 [ I 11l
i T T T T (A O I O I 11l
_3 .
For [ T T S I I I B A O I 11l
rer [ I 11l
i (I I At I I I
I [ X I 11l
i I I O S I O B B B I
I I I S I O B R A I
-4 T T O I I I B A O I —
Lt e 6,11,13
eL c Lo Co Note: Unless otherwise S N =24
LEErd el L Lorrn stated, rock is fractured
T T T T (A O I O I 11l along}oughplanar ]
T I T I I O I Il 'l pedding dipping 0°- 20°
g dipping 0°- 20
I A I 11l
[ I A I I 11l
[ g? SANDSTONE - very low strength, - T?_ ! - e
8 \Iightyellow—brown, medium grained / cefrr g rfr [ e s.48m: Bo®- 5°, ro, un, PL(A) = 0.43
L sandstone AR LR ot T I [ 11 11 J\festn
I SANDSTONE - medium strength, AR LR ot T I [ 11 || |5.27m:B5° ro, pl, cln PL(A) = 0.62
- slightly weathered, slightly fractured | | | [} [ [eeteed |1 I)1 11 LT
[ then unbroken, light yellow-brown AR LR ot T I N
L6 medium grained sandstone. AR LR ot T I 10
[ o[ Typically indistinctly bedded with R IR I RN C [100| 92
[~ some distinct ironstained beds RN I 1
i (IIRY [ 22 I L O [ PL(A) = 0.71
i [T L ooo: BRI [ I
[ (Y [ I [ [ N
- (Y [ I [ [ N
r7 (Y [ I [ [ N
rer [IY L <o B Y IR O I
I AR LR ot T I [ A ==
i AR LR ot T I I 11l PL(A) = 0.67
I AR LR ot T I I
i AR LR ot T I I
Lg AR LR ot T I I
[0 [T L ooo: BRI [ I
~t AR LR ot T I I
i AR LR ot T I I c 100! 100
L [T L ooo: BRI [ I B
i N R N (NN PL(A)=0.94
3 AR LR ot T I I
o AR LR ot T I I
FSr AR LR ot T I I
[ [ AR LR ot T I I
9.47-9.7m: ironstained cross : : : : : : : : : : : : H : 9.47m: B5°, he, fe stn PL(A) = 0.91
bedding at 70°- 45° NRNS
9 BRI RN R
[N U Saoe I I [ |
RIG: DT100 DRILLER: SS LOGGED: ARM/RMM CASING: HW to 2.5
TYPE OF BORING:  Diatube to 0.05m; Non-destructive drilling to 1.9m; Solid flight auger (TC-bit) to 2.0m; Rotary to 5.1m; NMLC-Coring to 19.0m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:

*BD1/20170918 taken at 0.3m to 0.4m

B

D
E

A Auger sample

Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

SAMPLING & IN SITU TESTING LEGEND

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

“wVSCUE

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)




BOREHOLE LOG

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

*BD1/20170918 taken at 0.3m to 0.4m

A Auger sample
Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

SAMPLING & IN SITU TESTING LEGEND
G  Gas sample PID Photo ionisation detector (ppm)
P Piston sample PL(A) Point load axial test Is(50) (MPa)
U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa)
W Water sample pp  Pocket penetrometer (kPa)
> Water seep S Standard penetration test
¥ Waterlevel \ Shear vane (kPa)

CLIENT: Health Infrastructure SURFACE LEVEL: 55.2 AHD BORE No: 2
PROJECT: Randwick Campus Redevelopment EASTING: 337086 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245508.3 DATE: 18 -20/9/2017
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description VI\:/)ggtﬁa:ri% 2 Stlsgr%th . I;ractyre Discontinuities Sampling & In Situ Testing
=| Depth of ST T g | SPacing . . o | o Test Results
Zl (m) £33 15 2182 (m) B - Bedding J - Joint g 2% 8°\°
Strata 5%%%356 3@'5@'%@'3 g §§ §§ S - Shear F - Fault - O& 14 Comments
[T SANDSTONE (continued) T TRy T T T 1T 1
Qr T LI S0 IR I [
L[ T LI S0 BN I [
I I SO B I [
1066~ S ANDSTONE - medium strength, : : : E T : : : 10.63m: Ds, 30mm PL(A) =0.71
fresh, slightly fractured, light grey R R coih
L medium and fine grained sandstone.
ol Typically indistinctly bedded : : : : : e : : : : : :
[ e I I 3
RN ISR N 11.46m: B5°, ro, pl, cly ¢ l100l o7
1108 "SILTSTONE - low strength, siigntly | | | |[|.:|"_ — | IE'_LI | N\ com: Ds. 1omm PL(A) = 0.17
11.8811 weathered, dark grey siltstone with L1 ] || Il 11.87m: Ds. 10mm
[ 12 _\approximately30% sandstone beds /— 1 I I 10l DA
& SANDSTONE - high strength, fresn, | | | |1 Ifpzisg I EE ol bh ]
unbroken, light grey to grey, medium L 2000 I Lol
and coarse grained sandstone. LT e I I Lol PL(A) = 1.24
Typically indistinctly bedded and (NI AN] 5050 INARIN Y I L1l ’
massive (Y 122X I I I
13 (IR 15X R I I 11l
Eol [ AY 1322% Y I I 11l
AL
LT BT L] (P | r34em: 0s, 3omm PLAI=09
[T 11 T feetel] o | | f—r || 13.68m: Ds. 20mm
[ AY 1322X Y I [y Il '
o EE ]
T RN == NN [N
[ AY 1322X Y I [y Il PL(A) =1.22
T e I | I c |100]| 94
IIIII:E:E:EIIIIII [y Il
e ]
s[ P | || 15.09-15.28m: B (x4)
For 10°, pl, cly, 5mm
15.34-15.8m: some distinct siltstone : : : : : e : : : : : : : H :
beds SRS -
: : : : : | || : : | l{=I|=‘I \ 15 72m: 810", p, he PL(A) =1.29
16 Pl e et || 8- 76m: Ds, 20mm
Lal (IR 15X R T I 11l
FE [ AY 1322X Y I I 11l
[ sy L0 Tf I 11l PL(A) = 1.31
[ AY 1322X Y I I 11l
[ AY 1322X Y I I 11l
o [ AY 1322X Y I I 11l
[T [ AY 1322X Y I I 11l
Bt [ AY 1322X Y I I 11l
L[ T :E:E:EIIIIII I 11l PL(A) = 1.52
R s RN N I 11l ¢ 100! 99
RN |55 hn s [N $————=— | 17.63m: Ds, 10mm
[ AY 1322X Y I I 11l
L1 [ AY 1322X Y I I 11l
N [ AY 1322X Y I I 11l
Lt [ AY 1322X Y I I 11l
[ AY 1322X Y I I 11l
[ sy L0 Tf I 11l PL(A) = 1.25
[ AY 1322X Y I I 11l
3 [ AY 1322X Y I I 11l
[ ["° " Bore discontinued at 19.0m e EEEEERE
[ target depth reached RRRR RERRE IR
T Tl I 11l
T Tl I 11l
T Tl I 11l
[ [ L1l 11
RIG: DT100 DRILLER: SS LOGGED: ARM/RMM CASING: HW to 2.5
TYPE OF BORING:  Diatube to 0.05m; Non-destructive drilling to 1.9m; Solid flight auger (TC-bit) to 2.0m; Rotary to 5.1m; NMLC-Coring to 19.0m




PROJECT: RANDWICK SEPTEMBER 2017

5.1m - 9.0m

BORE: 2 PROJECT: RANDWICK SEPTEMBER 2017

9.0m - 14.0m




PROJECT: RANDWICK SEPTEMBER 2017

14.0m - 19.0m




BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 54.6 AHD BORE No: 3
PROJECT: Randwick Campus Redevelopment EASTING: 337098.7 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245586 DATE: 21/9/2017
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description VI\:/)ggtﬁa:ri% o . I;ractyre Discontinuities Sampling & In Situ Testing
Depth < 8| Spacing -
= (ng) of g9 5|2 (m) B -Bedding J - Joint g gc’\dg\o Test Results
5 o 3
Strata = % % % o O E g §§ §§ S - Shear F - Fault = |O & x Comments
0.037\ ASPHALTIC CONCRETE -typically [| 1 T 1 1 1 B.- T IT 11 —
<10mm diameter [T fe I 11l \AVE
L 0.4 ROADBASE - dark grey, sandy : : : : : < : H H TAE]
L[ gravel, igneous, angular, up to ) —
el 30mm diameter, damp I [ Il 11| Note: Unless otherwise ]
- T | 1l || | stated, rockis fractured (AE/
[ 10 FILLIN_G-Ilght_brown to brc_)wn, ﬁ_ne NEEN | I I along rough planar
r -UN\to medium grained sand filling with RS | || || | bedding dipping 0°- 20°
L traces of fine gravel, damp St
[ = grey-brown with trace of : : : : : : H H AE
Wl 1.5R learthenware fragments from 0.7m RN s—n—.- TR
"’: 16 SA”NDE)apparent(ijmediumddensea 1 ::::: g
ellow-brown medium grained sand, R =
[y gamp 9 : : : : : L : Il H 1t.87m:BO°, ro, un, fe PL(A) =032
L stn
SANDSTONE - very low strength, ] I Il \2.06—2.09m:B10°, ro,
light yellow-brown, medium grained Y I [N R un, cly, 5mm
b sandstone [l L [ N -14m: B5°, ro, un, cly & PL(A) = 0.48
ef SANDSTONE - medium strength, AN I | | [\|organic material, 5Smm
3 slightly weathered, slightly fractured, | | | I}l | [-:-: | | .22m:Ds,_10mm . ¢ | 100! &1
i light grey, medium grained RN IR | | résﬁf'?esgt]hB()Qﬁ’
L sandstone with some ironstaining. [ I | | A REO
- s 68m: B5°, ro, un, cly.
Typically indistinctly bedded [ R | | 5mm R
i : : : : : B : : 3.16m: B5°, pl, partially
Lotk e he, fe stn )
[ [ 367 S ANDSTONE - low and very low LIl DO | "\_gggm‘é%?”” t'f PL(A) = 0.12
I strength, moderately then slightly FLE T e | ot m: Bo7, ro, un, ie
4 40 weathered, light grey and grey, fine s [N v | 13.68m: Ds. 30mm
and medium grained sandstone [T possess | %\'3.7'2m:.'J60°'— 70° ro. un PL(A) = 0.14
SANDSTONE - low strength, slightly S I XXX I ein
o weathered, slightly fractured, light I XXX I {3.85m:Ds,10mm
rel grey, medium grained sandstone. [T possess | |}3.9m: J60°- 70°, ro, un,
- Typically indistinctly bedded : : : : : sorss : Lglgs be 70
- .93m: Ds, 70mm
5 A0S . .
r [N L 5000 | L4.1m.Ds,10mm _
i , PL(A) =0.26
I IRERRRY Lol 4.22-4.5m: B (x6) un, ti,
5.31 - Jretete] fe stn, cly, 5-10mm
; SANDSTONE - high strength, P g | | \5_09m:DS'10mm PL(A) = 1.42
[ o] slightly weathered then fresh, [N LI 55058 (R N .
2 b . . 5.3m: Cs, 10mm C |100| 85
L slightly fractured, light grey medium | | | ||| | [ (I | .
i and coarse grained sandstone. (T R %2 | 11 Il | 871m:B10°% ro, pl, fe
s Typically indistinctly bedded BRI = AR [
[ [N I Soe R |
[N I Soe R |
Fob 6.42m:-6.52m: very low strength N I 00 i—H_;I 6.41m: Cs, 10mm PL(A) = 0.08
r¥ band LT R | [“6.52m: Cs, 20mm
: - distinctly bedded from 6.54m : : : : : S : H H PL(A) =1.85
7 REREI 1 |
(I | 52528 [ | | 7.14-7.53m: B (x9) 10°, -
] 23 L af 11| e anr abe o C |100] 24 | PLA)=133
N - medium strength from 7.5m : : : : : : :I : PL(A) = 0.62
L 7.7 SAN_DSTON_E-mediumthen R ’::'::'::’ L1 | | 778m: B5°. 0. un. cin .
[g medium to high strength, fresh, R IS I | 793m Ds. 20mm.
I slightly fractured to unbroken, light R 35 L h -=29m: Us, 20mm
grey to grey, medium grained RN 0NN [ 1] |
sandstone with some carbonaceous R tetel Lol I PL(A) = 0.52
3 flecks. Typically massive s
C¥[ L R L1l I 8.55m: BO°, ro, un, cly,
- ] c |
9 NI | 2525 Lo
[T T T eseses |11 |
P e Lol 9.32m: B0®, ro, un, cl
000008 . : , Fo, un, cly, —
L R R |11 5mm PL(A)=1.16
<L NI | 2525 o1l
AR | 2390 |11
L L L] [ Rkeeeee L 11
RIG: DT100 DRILLER: SS LOGGED: RMM CASING: HW to 1.6m
TYPE OF BORING:  Solid flight auger (TC-bit) to 0.03m; Non-destructive drilling to 1.5m; Solid flight auger (TC-bit) to 1.6m; NMLC-Coring to 16.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:
A A | SAMPLLNGg‘ IN SI'II'U TESTING LIIDEICD;E’gl? .
to ionisation detect
B Buksamplo P Piston sample PLIA) Porntload axiltest i(50) (UPR)
BLK Block sample U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa)
5 Dioturoed sample b Watersoop” P Chncard ponataton et
isturl
E Environmentalgample ¥ Waterleve‘lj \ Shearvanpe (kPa)




BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 54.6 AHD BORE No: 3
PROJECT: Randwick Campus Redevelopment EASTING: 337098.7 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245586 DATE: 21/9/2017
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vega?tﬁa;i% o St?gggth . I;ractyre Discontinuities Sampling & In Situ Testing
| Depth B8 T |5 PN . . = Test Results
Xl (m) of o3z 3 |5 Iglg‘;“ (m) B - Bedding J - Joint % g° 8°\°
Strata 5253020 [FI5I3BEEG 5 82 B8 | S-Ster F-faut F 92| | comments
SANDSTONE - medium then FTTT RS TTTTI 1T T
medium to high strength, fresh, R [0 I I
slightly fractured to unbroken, light BRI | X I IE:: |1 [ PL(A) = 0.17
tof grey to grey, medium grained ] [0 |1 [ 10.45m: BO°, ro, un, cln '
[~ sandstone with some carbonaceous P ey T LT [
flecks. Typically massive R R 1
. R
r 0.36-10.5m: low strength band S _
RERE Z=NEEE ERR N I PLA) =089
[ R [ I I
Lol IR | 2600 AR SO I I A C | 100| 99
[ R [ I I
R [ I I
r12 R [ I I
] X I | el 5 18-12.2m: B (x2) 0°- PL(A) = 1.16
R [ I I 10;plr(')c|'n
Eot R [0 I I
[~ R [ I I
R [0 I I
13 R [ I I
R [ I I PL(A)=1.2
R [ I I
R [ I I
<[ R [ I I
For R [ I I
R [ I I
r14 R [ I I
R [ I I
croEE o
3 QO PL(A) = 1.09
2} BRRN! == NaNl RN I C |100] %8
1482~ S ANDSTONE - medium to high REEE R I 14.78m: Ds, 40mm
r15 strength, fresh, slightly fractured, EEEE IR |
light grey medium grained NEEE I |
sandstone with some medium RN :::::: |1 |l | PL(A) = 1.21
[l Strength bands. Typ|Ca”yd|St|nCt|y I I I I I :::::: I I I I I I I
! bedded BEERI 12NN AR 15.67m: J30°- 40°- 1o
- L R e o
16 16.0 . T LI S s St L T T LI 15.75-15.9m: B (x2) 10°, ]
H Bore discontinued at 16.0m I I I I I I I I I I I I II II \I’O, P|, cn ( ) /
- target depth reached RN RN TN
[ [ T e I
FSr 1 e I
[ [ 1 e I
1 e I
C17 RN FEELEL {0 T T
1 e I
1 e I
[ [ 1 e I
[[ 1 e I 11l
1 e I
18 1 e I 11l
1 e I
1 e I
[ [ 1 e I
=38 T e I
[ [ 1 e I
1 e I
19 1 e I
1 e I
1 e I
Fol 1 e I
([ T e I
1 e I
[ [ L1l 11
RIG: DT100 DRILLER: SS LOGGED: RMM CASING: HW to 1.6m
TYPE OF BORING:  Solid flight auger (TC-bit) to 0.03m; Non-destructive drilling to 1.5m; Solid flight auger (TC-bit) to 1.6m; NMLC-Coring to 16.0m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:

B

D
E

A Auger sample

Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

SAMPLING & IN SITU TESTING LEGEND

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

“wVSCUE

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)




PROJECT: RANDWICK SEPTEMBER 2017

1.6m — 6.0m

BORE: 3 PROJECT: RANDWICK SEPTEMBER 2017

6.0m — 11.0m




PROJECT: RANDWICK SEPTEMBER 2017

117.0m - 16.0m




BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 51.9 AHD BORE No: 4
PROJECT: Randwick Campus Redevelopment EASTING: 337044.9 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245563 DATE: 19 -21/9/2017
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
L Degree of Rock . - . . .
Description Wea?thering o Strength | = Fractyre Discontinuities Sampling & In Situ Testing
4| Depth ST T g g Spacing = Test Results
Z| (m) of S3lz3 g |%|‘é§ (m) B - Bedding J - Joint L g: 8\°
O |8%:2e |~ oo - - > °
Strata £323py  |sI8I332185 |5 88 88 | S-Shear F-Fau F1°2|® | comments
0043 ASPHALTIC CONCRETE (typically [ | | T T T =TT TTTT T TT 1T —
ObO;-‘ <10mm diameter) 1 (NN y T [ A
“||asPHALTIC CONCRETE (typically || | | | ! N
<20mm diameter) 1 e I A ]
1 e I —
I 08p|ROADBASE - dark grey, angular, BERER SRR
Mo igneous gra_vel typically 40-80mm R TN A ]
1 diameter, slight hydrocarbon odour NEEE NEEEE A Ip—
FILLING - orange-brown, medium 1110 11110 1
grained sand filling with some RN RN 1 —
Se_mdstonegravel and a trace of clay R NN RN LA |
(ripped sandstone) RN NRRERE NI
Lol SAND - pale yellow-brown, fine to 1110 11110 1 I
L2 medium grained sand, damp RN NN 1 A
1 e I
2.2m: brown NEEN NERREN I
1 e I —
26 SAND - medium dense to dense, LT ’ LT LT s 8,14,17
Lol orange, fine to medium sand with O [ I I'1 | Note: Unless otherwise N =31
S, some clay, damp N e NN | Il Il | stated, rockis fractured ——
i N SO I I A B I Il I'l'| along rough planar
[ I T O O I I I B A O | Il || | beddingdipping 0°-20°
I A I
35 ——
SANDSTONE - extremely low to EERENaNIENEEN I 10
i 3'65_\very low strength sandstone T T TR TTTT T T 375m: BO°. ol |
Fof SANDSTONE - low strength, stightly | | | [|! 1 Ezzid [P Dbl br e S fom= 805 Pl ro, ¢n PL(A) = 0.22
[4 weathered, fractured to slightly LI RN || I L A
4.15 fractured, pale brown, medium to [ ’:,‘:,‘:,‘ s [ 4.12-4.14m: Ds, 20mm,
coarse grained sandstone I |_H_ B N I Lol cly
SANDSTONE - medium strength, : : : L : : : : : : : H : C |100| 98
slightly weathered then fresh, RERE 20008 R EE Lol
[ slightly fractured and fractured, QO
[~L s medium to coarse grained I RSN I Lo PL(A) =0.76
F sandstone I rrn e L [ .
- limonite staining to 4.40m e====n e===| | | | 5.21m: BO®, pl, ro, co,
1 e g (I I |\ sandy clay, 5mm
5.5m: distinct irregular bedding : : : : : s : : : : : : : H : 5.23m: Ds, 15mm, cly
dipping 15°- 20° R : B20°
ol D e Ly | 27 B2O0% plvn, co, ]
L6 EEEE XA I | I 5mm sandy cly PL(A)=0.71
L R 000 Coho Lol 5.92m: B20°, pl, ro, stn,
cerrEE e T
(00 5.96m: B20°, pl, ro, vn,
6.4m: indistinct irregular bedding : : : : : e : : : : : : : H H C|)44 B20° of
dipping 0°- 20° 00 am: » pl, ro, vn,
[ [ IR |50 I AN INY I [ 1 I ey
Lol 6o : R 22NN (R C | 1001 99 -
L7 7’| SANDSTONE - medium strength, oo Ol IR PL(A)=0.71
[ fresh, slightly fractured and R QO RNl R Lo
unbroken, pale grey, medium to R QO RNl R Lo
coarse grained sandstone, massive, ereter
trace carbonaceous flecks : : : : : e : : : : : : : H H
00 7.63m: Ds, 15mm sandy
[of [T s 01 [ 11 1] clay
1¥Lg [ 1322 B [ I PL(A) = 0.66
[ [ 1322 B [ I 11l
[ 1322 B [ I 11l
[ 1322 B [ I 11l
[ 1322 B [ I 11l
[ [ 1322 B [ I 11l
Lot I 1S A T I -
2 PL(A) = 0.95
ro CerrfEES e o @
[ 1322 B [ (RN C [100]| 95
[ 1322 B [ I 11l
[ 1322 B [ I 11l
[ 1322 B [ I 11l
N [ 1322 B [ I 11l
[~ [ IRXXX I L1l 11 PL(A)=073
RIG: Bobcat DRILLER: GM LOGGED: ARM CASING: HW to 3.65m
TYPE OF BORING:  Diatube to 0.08m; NDD to 1.7m; Solid flight auger (TC-bit) to 3.65m; NMLC-Coring to 17.31m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: NDD = Non-destructive drilling

B

D
E

A Auger sample

Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

SAMPLING & IN SITU TESTING LEGEND

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

“wVSCUE

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)




BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 51.9 AHD BORE No: 4
PROJECT: Randwick Campus Redevelopment EASTING: 337044.9 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245563 DATE: 19 -21/9/2017
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
e Degree of Rock . - . . .
Description Wea?thering 2 Strength | & I;ra;:(t;r{e Discontinuities Sampling & In Situ Testing
4| Depth of S grTerT T g || SPacing i o |0 Test Results
2l (m) o518 g EEE (m) B - Bedding J - Joint 8 (5% 8\°
O |8%:3<mI|~| wo oo - - °
Strata 52230 [HISIBBEEG 5 85 88 | S-S Foiad " 92| | comments
SANDSTONE - medium strength, FTT Ty TTI T T TT 1T
fresh, slightly fractured and IR |0 I I 10
unbroken, pale grey, medium to R [0 I I I
coarse grained sandstone, massive, [ s (I I
trace carbonaceous flecks (R | osste I Y I I Cc |100]| 95
[ (continued) I | M I 11 PL(A) = 0.61
L 'I'I'I'I'Fm: 0% ; : : : H 10.91-10.94m: Ds, '
L 0508 30mm, cly
R | ] I 10 \;8-03-11'.06“ Ds,
R | ] I I 11l mm cly
RAINY |35 I [ O [ A
i (AR {32255 IR AT IR A I
Lot T R I [ I
SL | PL(A) = 0.69
12 120" S ANDSTONE - medium to high I | oo IRy IR I LR
strength, fresh, slightly fractured to LT N N Lol
unbroken, pale grey, medium to L SR N Lo
coarse grained sandstone, indistinct | | | | || KRN FErgtrd [ 11 If | 12.42m: Ds, 10mm,
bedding typically dipping 10°- 20° : : : : : oS : : : : : : H : sandy cly
R RN AN AR C [100] 98 | piay=1.1
[T 125550 IR AN A [
2000] e | | |
RN I R ;gh%fﬂy-l%ﬁm:mmm
L1 o 1 : : Lo \13.51-13.54m: Ds,
ol cerrEE o] [ | | 30mm sandyely
L 14 I R N PL(A) =0.91
[T 125550 IR AN A [
[T 125550 IR AN A [
[T 125550 IR AN A [
148~ SANDSTONE - high then medium "='='='='=I BEE] 88 "='='='I = : : =‘=‘=|| = 14.59-14.64m: Ds,
[ [ strength, fresh, unbroken, pale grey, TRER RN R LT \50mm,§angycly
(L 15 fine to medium grained sandstone, 14.83m: BO°- 5°, un, sm, PL(A) = 1.33
occasional carbonaceous LT N [ 11 TT| vn, cbs
laminations and flecks I | |% |1 I
1 1T I
1 g I
1 g I
ol T g 10 C |100| 94 _
[°L16 NEEN NN R PL(A)=0.59
1 g I
1 g I
1 g I
TP 0l I
Lol 16.78-16.97m: siltstone clasts and R | S .
Far 107 10.9 /M. e [ e | | =L 16.85m: B10°, un, sm,
I 17 laminations, slightly fractured T e \_co, cly, 5-10mm PL(A) = 0.76
1 g [ 11 JI| |~16.94-16.97m: Ds,
1731 Bore discontinued at 17.31m : : : : : : : : : : : : H H \30mm, sandy cly /
- target depth reached
gerder BRRN EERRRE I
<[ 1 e I
'L 18 1 e I
1 e I
1 e I
1 e I
1 e I
[ [ 1 e I
F3r T e 10
rre 1 e I
1 e I
1 e I
1 e I
1 e I
N 1 e I
[ L1111 11111 L 11 11
RIG: Bobcat DRILLER: GM LOGGED: ARM CASING: HW to 3.65m
TYPE OF BORING:  Diatube to 0.08m; NDD to 1.7m; Solid flight auger (TC-bit) to 3.65m; NMLC-Coring to 17.31m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: NDD = Non-destructive drilling

B

D
E

A Auger sample
Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

SAMPLING
G  Gas sample

Piston sample

Tube sample (x mm dia.)

Water sample

Water seep

Water level

"V sCT

& IN SITU TESTING LEGEND
PID

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)




PROJECT: RANDWICK SEPTEMBER 2017

3.65m - 8.0m

BORE: 4 PROJECT: RANDWICK SEPTEMBER 2017

8.0m — 13.0m




PROJECT: RANDWICK SEPTEMBER 2017

13.0m = 17.31m




CLIENT:
PROJEC

LOCATION:

Health Infrastructure
T:

Streets, Randwick

Randwick Campus Redevelopment
Hospital Road and High, Magill and Botany

BOREHOLE LOG

SURFACE LEVEL: 49.4 AHD

EASTING:
NORTHING: 6245476.3
DIP/AZIMUTH:

337032.3

90°/--

BORE No: 5

PROJECT No: 72505.11
DATE: 19 - 25/9/2017
SHEET 1 OF 2

Depth
(m)

RL

Description
of
Strata

Degree of
Weathering

Water

Fracture
Spacing

Discontinuities

Sampling & In Situ Testing

B - Bedding J - Joint

S - Shear

F - Fault

o
g
X

Type
Core
Rec. %

Test Results

Comments

0.05
0.151

0.35

4o

48

47

26

‘\ASPHALTIC CONCRETE (typically

<10mm diameter)

;

igneous gravel typically 40-80mm

ROADBASE - dark grey, angular,
diameter, slight hydrocarbon odour

|

FILLING - pale grey and brown
sandstone gravel and cobbles up to
100mm diameter (ripped sandstone)

SAND - grey-brown, fine to medium
grained sand with a trace of fine
ravel, humid (possibly filling)

.9m: becoming dark brown

SAND - dark brown, fine to coarse
grained sand with some silt and a
trace of fine gravel, damp (possibly
filling)

46

45

SAND - medium dense,
yellow-brown, fine to medium
grained sand, damp

:J>
ol
a

6 ‘\SANDSTONE - very low strength,

orange-brown sandstone

Note: Unless otherwise
stated, rock is fractured
along rough planar

bedding dipping 0°- 20°

4,13,30/140mm
refusal

/

SANDSTONE - low strength, slightly

and moderately weathered,

unbroken, orange-brown sandstone
ith some fine quartz gravel
.77-5.15m: distinct ironstaining

5.9

43

42

7.72

SANDSTONE - medium strength,
fresh, slightly fractured, pale grey,
medium to coarse grained
sandstone with trace of
carbonaceous flecks

8.05

41

9.09

40

SILTSTONE - low strength, fresh,
slightly fractured to unbroken, dark
n\grey siltstone with 20% fine sand

i

LAMINITE - low strength, fresh,

slightly fractured to unbroken, dark

grey siltstone interlaminated and

interbedded with 30% pale grey, fine

grained sandstone, horizontally

bedded

.27-8.38m: disturbed bedding,

possible healed shear zone

|

SANDSTONE - high strength, fresh,

medium to coarse grained

\unbroken then slightly fractured,

sandstone

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

i e

5.9m: BO®, pl, ro, co,
sandy cly, 5mm

6.45-6.56m: J
\6.56m: BO°, pl, ro, cly vn

7.72m: B0, pl, sm, cly

vn

8.05m: B5°, pl, sm, stn,
sandy cly

9.42m: Ds, 10mm,
sandy cly

100| 98

100| 100

PL(A) = 0.24

PL(A) = 0.48

PL(A)= 0.8

PL(A) = 0.15

PL(A) = 0.19

PLA) =12

RIG: Bobcat
TYPE OF BORING:

DRILLER: GM

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: *BD1/20170919 replicate taken at 1.3m to 1.4m

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

SAMPLING
G  Gas sample

Piston sample

Tube sample (x mm dia.)

Water sample

Water seep

Water level

"V sCT

& IN SITU TESTING LEGEND
PID

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)

LOGGED: ARM
Diatube to 0.05m; Non-destructive drilling to 1.6m; Solid flight auger to 4.65m; NMLC-Coring to 16.77m

CASING: HW to 4.65m




BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 49.4 AHD BORE No: 5
PROJECT: Randwick Campus Redevelopment EASTING: 337032.3 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245476.3 DATE: 19 - 25/9/2017
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vega?tﬁa;i% o St?gggth _| Fracture Discontinuities Sampling & In Situ Testing
=8| Depth of SgTerT g Seacing . . o |o®|a | TestResults
(m) So|gSl 18 =gz | (M) | B-Beddng J-dom S |5glox
=, 2> B5 2 — [=¥=) - - Q
Strata 2z3zox FI818I2128: |5 85 88 ear ault Fleg|x Comments
'SANDSTONE - see next page TTTTIEL T I TTTT
[ [ SANDSTONE - high strength, fresh, Lrrnd e I Lol
=3 unbroken then slightly fractured, : : : : : L : : : : : : : H H C | 100|100
[ [ medium to coarse grained 000
sandstone (continued) : : : : : s : : : : : : : H H
11 10.94-11.22m: fine to medium PPy DI e T T 10.93m: BS?, pl o, cly PL(A) = 0.79
i grained I I I I I :::::: I I I I I I I II II co, 5mm ( )_ .
Lol 1.22m: distinct cross bedding : : : : : e : : : | : : : H H
o typicaly dipping 20° CerrEET e
PR e
(IR |25 IR I [ -
F12 207 _ NERR IR IR A PL(A)=1.59
07m: massive (IN] |35 I Y [ I A ¢ 11001100
o I et I | [ O I A
s RN [0 NI I I 11l
RN [0 BN I I 11l
RN |0 NI I I 11l
[ 13 IR | 2600 IR LI I I N PL(A) = 1.18
RN [0 I I I 11l
L[ RN [0 I I I 11l
st RN [0 I I 10l
L[ FE ey O E ey T T 13.5m: B10°, pl, ro, cly
[T 1% B I [ vn
(AR 25000 B R R AT I I (A _
14 I [ W [ A T PLA) =145
) . ) RN [0 I I [
Lol 14.2-14.4m: fine to medium grained NEEN e RN I ] PL(A) = 1.62
([ 14.4m: massive RN [0 I I [ 14.39m: B5°, pl, ro, cly
RN [0 I I [ 11 I} | co,5mm
R |0 IR I R |
(IR o NI I R | PL(A) = 1.76
-15 .
R |0 IR I R |
s 15.21m: indistinct irregular bedding LEErd I L | 1s.21m: B10e, pl,ro,cly | C |100|100
| Hi B R
V] | et T | 15.59m: Ds, sandy cly,
RN [0 I I [ 10mm
16 RN [0 I I [ PL(A) = 1.26
RN [0 I I [
tot RN [0 I I [
Ll RN [0 I I [
[T ey 10T [ PL(A) = 1.63
16.77 TR R 1 SOG HE R N e
. Bore discontinued at 16.77m I I I I I I I I I I I I II II
r17 - target depth reached NEEN RN RN
I LT [
Ll T Tl [
[ I LT [
I LT [
I LT [
L1 T Tl [
I LT [
L I LT [
(o[ I LT [
I LT [
I LT [
I LT [
19 I LT [
I LT [
= I LT I 11l
Fb I LT [
I LT [
I LT [
[ [ L1111
RIG: Bobcat DRILLER: GM LOGGED: ARM CASING: HW to 4.65m
TYPE OF BORING:  Diatube to 0.05m; Non-destructive drilling to 1.6m; Solid flight auger to 4.65m; NMLC-Coring to 16.77m

WATER OBSERVATIONS: No free groundwater observed whilst augering
*BD1/20170919 replicate taken at 1.3m to 1.4m

REMARKS:

B

D
E

A Auger sample

Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

SAMPLING & IN SITU TESTING LEGEND

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

“wVSCUE

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)




PROJECT: RANDWICK SEPTEMBER 2017

4.65m - 9.0m

BORE: 5 PROJECT: RANDWICK SEPTEMBER 2017

9.0m - 14.0m




PROJECT: RANDWICK SEPTEMBER 2017

14.0m = 16.77m




BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 47.6 AHD BORE No: 6
PROJECT: Randwick Campus Redevelopment EASTING: 336968.9 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245421.4 DATE: 19 -22/9/2017
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
inti Degree of Rock Fracture Discontinuities Sampling & In Situ Testin
Deoth Description Weathering |-2 Strength | 5| Spacing po 9 9
_ p of a g Tzl T 1 15l | & ) ) e o |oX Test Results
2l (m) o518 g EEE (m) B - Bedding J - Joint 8 (5% 8\°
O |8%:2e |~ oo - - °
Strata 52330¢ |sSIEBEEG 5 85 38 | S-Swar F-red " °2|® | Comments
0.061\ ASPHALTIC CONCRETE (typically ] | | | | | [ome [T T T TT T 1T 11 —
026 < 10mm diameter) Ao oo A
; ROADBASE - dark grey/black, : : : : : : : : : : : : H H A
Lt 0.6/|sandy gravel, angular, igneous RRRR RERRE IR
: Lpicaly <40mm dameter) ERRN IRRRRA I s
r FILLING-grey-brown, gravellysand NEEN RN | I I \—
1 filling with a trace of clay, fine to R EERER IR
medium igneous and sandstone RERE REERE RN A
gravel, damp
I LT [ A ]
[of FILLING - brown, medium sand R NN RN A
Lot - >
L filling with some fine sandstone RN RN 1
i gravel, cobbles and clay, damp RN ERERN TR
-2 (crushed sandstone) BERR RERRER I A
i I LT [
23 SAND - loose, brown, fine to Frrn PErrrl Lor
[ o] medium grained sand, damp N B O I R Lol ]
L~ 0 I I O I O B B B [ s 0,2,2
g I ORI B A B [ N=4
L3 I O I O B B A [ —
g I I I A I O B B B [
0 I I (S I O O B B [
[ R B A B AR A R A [
Ls[ [ T O I I SO I IR I R B [
[l I I I P I O O B B [
L 0 I I s I O O B A [
S T o T B | s
medium grained sand, damp RERE EERRE RN S N =20
L [ I e I IR [ —
<0 46"SAND - medium dense (I A s I B A [ A ]
i orange-brown, fine to medium L LErrnd Forr
L5 grained sand with some clay, moist : : : : : : : : : : : !: H H
5.2~ CLAYEY SAND ~dense, RN AR RN RN I
[ grey-brown, clayey fine to medium L Y FErrn LT A
=~ grained sand, wet (possibly LT SERERENN LT
“t extremely low strength sandstone) Frrrrr= 10 N s 5,17,20
[ 5m: grey Lty ATl [ N =37
6 [ I I I B % I I B I O [ NtOtte:dunleﬁs' Ofthertwist:j ]
I Frrrrf=frreril | Il || | stated,rockis iracture
Vit A | [ 1| along rough planar
f PULLUL 2 1| |1 11 | | bedding dipping 0°- 20
&l Frrrrz fprrrrnd [
e A
L7 7| SANDSTONE - low strength, slightly | | | 1|7 | b T 1 | 1 | R | PL{A)=0.15
L ; [T T fossssed 1YL [ | |
weathered, fractured to slightly b s b ol
frac;yredt, pale grey and c:jrange, Bl XXX b ol
medium to coarse graine RN
o- Sandstone g I I I I I :‘:‘:‘ I I I I I I I II II
(<[ [ ] e NN T| | 7.6-7.67m: Ds, 70mm,
i [ e I N PL(A)=0.12
[ | ] e N || \'7.82—7.86m:Ds, 40mm,
: ERE: AN IR (S, © |1o0) 8
. : S0 FEEEy |l Il \8 36m: B20°, pl
(ol 8.61-8.66m: disturbed siltstone [ ] [ 1] I \ oy m: pl, ro, un,
L[ 8.77 laminations - | | 33;3;1;- 1] | I 8.43m: B20°, pl, ro, cly
L SANDSTONE - medium strength, 111 020 11| | [l [\ co, 7mm PL(A) = 077
Lo fresh, slightly fractured, pale grey, | | | | R REREI | h'8.56-8.63m: Ds, 70mm A =0.
[ medium to coarse grained |11 XRX |1 b ey
sandstone, indistinct bedding |1 0% |11 I 11 b [|875m:Ds, 15mm,
[ [ typically dipping 10°- 20° [ 1] :E:E:E [ 1] ] | S?nn'délZC(l)g ol o, cly
81 N e Pt 1) | 0em Bite o ro atn | © | 100] 90
BERR] |32 P A [y s
L1 RN | I I | (I PL(A)=0094
RIG: Bobcat DRILLER: GM LOGGED: ARM CASING: HW to 6.0m
TYPE OF BORING:  Diatube to 0.06m; Non-destructive drilling to 1.5m; Solid flight auger (TC-bit) to 5.5m; Washbore to 6.88m; NMLC-Coring to 16.5m

WATER OBSERVATIONS: Free groundwater observed at 5.0m whilst augering
REMARKS:

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

SAMPLING & IN SITU TESTING LEGEND

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

“wVSCUE

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)




BOREHOLE LOG

BORE No: 6

SURFACE LEVEL: 47.6 AHD

Health Infrastructure

CLIENT:

PROJECT No: 72505.11

336968.9

NORTHING: 6245421.4

EASTING:

Randwick Campus Redevelopment

LOCATION: Hospital Road and High, Magill and Botany

PROJECT:

DATE: 19 -22/9/2017

SHEET 2 OF 2

90°/--

DIP/AZIMUTH:

Streets, Randwick
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CASING: HW to 6.0m

Diatube to 0.06m; Non-destructive drilling to 1.5m; Solid flight auger (TC-bit) to 5.5m; Washbore to 6.88m; NMLC-Coring to 16.5m

WATER OBSERVATIONS: Free groundwater observed at 5.0m whilst augering

REMARKS:

ARM

LOGGED:

GM

DRILLER:

RIG: Bobcat

TYPE OF BORING:

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

Piston sample

SAMPLING & IN SITU TESTING LEGEND
G  Gas sample

Bulk sample

A Auger sample

B

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

Tube sample (x mm dia.)

x

P
U

BLK Block sample
C  Core driling

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

pp
S
v

W Water sample
> Water seep

Water level

Environmental sample

Disturbed sample

D
E




PROJECT: RANDWICK SEPTEMBER 2017

6.9m — 11.0m

BORE: 6 PROJECT: RANDWICK SEPTEMBER 2017

11.0m - 16.0m




PROJECT: RANDWICK SEPTEMBER 2017

16.0m = 16.5m




BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 54.6 AHD BORE No: 7
PROJECT: Randwick Campus Redevelopment EASTING: 336990.5 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245617.7 DATE: 6/10/2017
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
L Degree of Rock ! - ) . .
Description Wea?thering o Strength | = Fractyre Discontinuities Sampling & In Situ Testing
1| Depth SgrTerT T g | Spacing = Test Results
Xl (m) of &9 ;IEI H Ig’lg‘;" (m) B -Bedding J - Joint g e%l8 . u
O |8%:2e |~ oo - - °
Strata £323py  |sI8328185] |5 83 88 | S-Shear F-Fau F1°2|® | comments
FILLING - brown, fine to medium FTTTi T T TT 1T AE
0.2 grained sand filling with traces of RN o RN [
rootlets, humid /— T T T OO I B A O [
:g: SAND - loose to medium dense LEErd Lrrit Lot NE
I becoming medium dense, FEr L L Lorrn
[ yellow-brown mottled orange-brown LT DR LEET Lol
-1 fine to medium grained sand, damp : : : : : AN : : : : : : : H H AE
[ o 4,55
[ T T A S I I B R A A I 11l S N =10
[ I O ) I I I I B I I 11l I
Lol R S N N
[ [ T O O] I I I R A I I 11l
I [ I I O SN I I I R I 11l
2 [ I O A I IR I I 11l
[ I I S I IR I I 11l
[ I I O SO I I I R A I I 11l
ot [ T A ! I I B R O O I 11l ]
rep Py e I 11l s 7,10,10
3 [ T I I S I IR I R B I 11l N =20
i [ I O ) I I I I B I I 11l —
-3 AN
I : : : : : : : : : : : : H H Note: Unless otherwise
RN stated, rock is fractured
i I ey I 'l 11| along rough planar
Lot 3.5m: becoming orange-brown with I T O A I R I A I Il I'l| bedding dipping 0°- 20°
[ traces of clay T T T (R I I O I
I [ I O X I I B O B I I 11l
L4 >°[ SANDSTONE - low fo medium L ER L — otosal
L 4.11 strength, orange-brown and grey TTIT T foeed TT T TT T TTIT7T bouncing
Sr:;?]cggtrgntgcoarsegralned / : : : : : B — : : : : H : 4.32m: Cs. 10mm PL(A) =0.31
Lol SANDSTONE - low to medium Croh B Lol B
L[ strength, slightly weathered, slightly | | | ||| | [oed |18 11| = _ PL(A) =0.35
A fractured, orange-brown and light ] (R RN | || | 477m:Cs, 5mm
5 5 14l TEY: medium to coarse grained NI PR XX R I :g;mgz %gmm PL(A) = 0.19
-141N sandstone. Bedding typically : T .
_\indistinctand ironstained / : : : : : 2000 : : : : : : : H goorgm CORELOSS:
ol SANDSTONE - medium strength, B ISR I |11 C | 98|97 _
I~T slightly weathered, slightly fractured | | | ||| | [ssisd 1 ()1 1| |1l PL(A)=0.72
3 to unbroken, orange-brown and light RN IR |11
[ s grey, medium to coarse grained b e Lol [ 1]
i sandstone CerrEE e
5.14-5.7m: cross bedding at 1k e Lo [ 1] PL(A)=0.75
approximately 40°, bedding typically | | | ||| | e Lol [ 1]
o indistinct RE RN REEE
< LN
I AR LR 00 Y I |11
5 ] LI SO0 RN I Il PL(A) = 0.81
L [N LR 50500 IR E IR |11
IR [ o DAY [ O [
IR [ o DAY [ O [
N I [ ] [ T
[>T 7.77-7.94m: extremely low to very I [ o0 I I Il
i low strength ironstained seam [ 2000 (. (I 7.77m: Ds, 170mm BLA) = 025
-8 "% SANDSTONE - low to medium N o0 LEEp e (A)=0.
strength, slightly weathered, slightly LTI . ([ L1l
fractured, light grey, medium I . 1] [l 8.26m: BO°- 10°, un, cly,
i grained sandstone, typically Y R |11 I 11 5mm C [100| 92
Lol indistinct bedding dipping 10-20° [T g (I |11 e PL(A) = 0.26
T [ I L] 1 glﬁnm-BO-mﬂovunv
3 [T g (I |11
o [T g (I |11
- . PL(A) = 0.17
BRI R RERRIEE *
[T g (I |11
-5;: 9.48 SANDSTONE - 566 nexi page : : : : s—t—s—t-: : : : : H 9.42m: Cs, 60mm PL(A)=0.48
' | E RN
[ IS¢ L 11 I 11
RIG: DT100 DRILLER: RKE LOGGED: RMM CASING: HW to 4.0m; HQto 4.1m
TYPE OF BORING:  Solid flight auger (TC-bit) to 4.0m; Rotary to 4.1m; NMLC-Coring to 20.47m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater monitoring well installed (screen 4.0-20.47m; gravel 5.0-20.47m; bentonite 3.5-5.0m; backfill surface to 3.5m with concrete set
gatic cover). Groundwater well purged >3 well volumes following installation

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

Gas sample
Piston sample

Water sample
Water seep
Water level

“wVSCUE

Tube sample (x mm dia.)

SAMPLING & IN SITU TESTING LEGEND

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)




BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 54.6 AHD BORE No: 7
PROJECT: Randwick Campus Redevelopment EASTING: 336990.5 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245617.7 DATE: 6/10/2017
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
Description Degree of | | _| Fracture Discontinuities Sampling & In Situ Testing
_,| Depth Weathering £ 2| Spacing < Test Result
Z (m) of g9 A g (m) B - Bedding J - Joint g 12%19 . est Results
(D ]_: [ no oo - - > ©
Strata E2Z3erx 3 [5 85 88 | S-Sher F-raut = ol Comments
SANDSTONE - medium strength, : : : : feoees : H H T [100 99
slightly weathered to fresh, slightly e B
fractured to unbroken, light grey NI I 2300 I PL(A)=0284
rol medium to coarse grained NI I 2300 [ 11 T 10.46m: J15°- 20°, ro,
[~ sandstone. Massive with some [ I 30 [ 11 TI}] un, cln
siltstone flecks to indistinctly bedded | | | | | | 1 PL(A) = 0.62
L 14 with approximately 5% siltstone I B st |1l
L bands (continued) N Ry S |11
11.12 BBBE .
SANDSTONE - high strength BEE R38R |1 ]| M1 Ds, 10mm PL(A) = 3.2
slightly weathered to fresh, slightly N IR SR I c | 100] 99
Lol fractured to unbroken, light grey, [T e I
- medium to coarse grained [ fevees 1 _
sandstone with some low and very R BE3R TR PL(A) =1.37
F12 high strength bands. Massive with RN BERRRR TN
some siltstone flecks, to indistinctly |1 I :::::: N
bedded with approximately 10% R BRR TR
siltstone bands R
[l N tetel N | 12.44m: Ds, 20mm
L~ [T frese [ PL(A) = 3.56
[T fresess [
I T e [
r13 3OO
[T free [
I T freess I 1l R
13.33-13.6m: fine grained band I XXX [ 1|11 | 13.3-13.31m: B (x2) 0°, PL(A) = 1.9
[<[ (N | :::::: | I ro, un, cbs vn PL(A) = 0.12
At FL ] e 11 13.61m: Ds, 30mm :
I T freess [
14 I I S8 [
] e PLA = 180
[ I N c [100| 98
N I S0 [ 11 1| 14.58m: B20°, pl, he
[T frese [
L I T freess [
1 (I R e L .
(AR I 3% R PL(A)=1.13
I T freess [
Lal I T freess [
HoH I T freess [
I T freess [
16 I T freess |11
: : : : : H : PL(A) =0.74
o IEIEZE |11 I 16.32m: J45°, ro, un, cln
™ (1] | otels [ 1] | 16.32-16.34m: B (x2) 5°-
L[ ERER XX Lol | 10°, ro, un, cbs vn PL(A) =1.26
8 _ I Lo
17 16.95-18.05m: fine grained band (AR I 3% [ 11 I | 17m:Ds, 10mm
with some carbonaceous [ R |11 | PL(A) = 0.16
laminations N W Lo
[ [ RN BERRRS |1 | 17.39m: BO°- 5°, ro, un, C |100]| 97
st otels cbs vn
[ [ N LN Lor I \'17.59m: BO°- 5°, ro, pl, PL(A) =1.22
[T frese [T T cpswn
N
18 1] | tetel [ 11 | 17.9m: BO°- 5°, ro, pl,
I T freess [T [\coswn
I T freess [ | | *18.05m: Ds, 20mm PL(A) = 1.46
L[ FEE T peess [T Q| 18.39-18.45m: J30°-
8 : : : : 020 : : : : 60°,un, he, cbs, Tmm
o IEIEZE |11 | | 18.77m: Ds, 20mm
e I T freess [ N
: : : : B : : : : 19.19m: B5°, ro, pl, cln PL(A)=1.39
ot I A [ C [100] 100
el I T freess [ 1
I T freess 11 | 19.77m: BO°- 5°, ro, un,
[ I KRN L 11 |_| cbswn
RIG: DT100 DRILLER: RKE LOGGED: RMM CASING: HW to 4.0m; HQ to 4.1m
TYPE OF BORING:  Solid flight auger (TC-bit) to 4.0m; Rotary to 4.1m; NMLC-Coring to 20.47m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater monitoring well installed (screen 4.0-20.47m; gravel 5.0-20.47m; bentonite 3.5-5.0m; backfill surface to 3.5m with concrete set
gatic cover). Groundwater well purged >3 well volumes following installation

B

D
E

A Auger sample
Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

SAMPLING
G  Gas sample

Piston sample

Tube sample (x mm dia.)

Water sample

Water seep

Water level

"V sCT

& IN SITU TESTING LEGEND
PID

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)




BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 54.6 AHD BORE No: 7
PROJECT: Randwick Campus Redevelopment EASTING: 336990.5 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245617.7 DATE: 6/10/2017
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 3 OF 3
Description Vl\:/)e%ﬁa‘ii?]f o Stligrg:kth _| Fracture Discontinuities Sampling & In Situ Testing
- Depth eathering ‘g_ 9 L SPaCing ~° T R |
2l (m) of g9 g (m) B - Bedding J - Joint g 12%19 . est &esuts
Strata E % % % o (0] g §§ §§ S - Shear F - Fault |3' O & x° Comments
SANDSTONE (continued) : : : : :
| 1 20.24m: B5°, ro, pl, cIn C | 100] 100 PL(A) = 0.88
Ll 2047 Bore discontinued at 20.47m I T T \20.42m: J20°, ro, un, cln/
Fr - target depth reached : : : : : :
L Loy | I
i | I
| I
I | I
Lal | I
[ | I
Lt | I
[ [22 | I
| I
| I
ET | I
([ | I
| Bl
L | Il
| I
| I
Ll | I
Fr | I
[ [ | I
Fop24 | I
L[ | I
| I
[ [ | I
r3r | I
- : N
L[ | RN
i | I
| I
(o] | I
At | I
[ [ | I
b F26 | I
L[ | I
| I
[ [ | I
FRr | I
L[ | I
Fr | I
L% | I
| I
| I
[l | I
[~[ | I
[ | I
L Fos | I
[ | I
| I
[ | I
FQr | I
[ | I
- | I
L[ | I
| I
| I
Lol | I
([ | I
| I
] L 11 11
RIG: DT100 DRILLER: RKE LOGGED: RMM CASING: HW to 4.0m; HQ to 4.1m

TYPE OF BORING:  Solid flight auger (TC-bit) to 4.0m; Rotary to 4.1m; NMLC-Coring to 20.47m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Groundwater monitoring well installed (screen 4.0-20.47m; gravel 5.0-20.47m; bentonite 3.5-5.0m; backfill surface to 3.5m with concrete set
gatic cover). Groundwater well purged >3 well volumes following installation

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, 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
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa)




PROJECT: RANDWICK OCTOBER 2017

4.1m — 8.0m

BORE: 7 PROJECT: RANDWICK OCTOBER 2017

8.0m — 13.0m




PROJECT: RANDWICK OCTOBER 2017

13.0m - 18.0m

BORE: 7 PROJECT: RANDWICK OCTOBER 2017

18.0m = 20.47m




BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 50.5 AHD BORE No: 8
PROJECT: Randwick Campus Redevelopment EASTING: 337038.1 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245507 DATE: 23 -24/1/2018
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
_— Degree of i inuiti i i i
Description Weathering |- . I;ra;:érnre Discontinuities Sampling & In Situ Testing
2| Depth of £| spacing o N o |o®|n | TestResults
(m) 55 (m) B - Bedding J - Joint 2 |54las
Strata 5 % % % o E g go §§ S - Shear F - Fault = O & 14 Comments
0.1h ASPHALTIC CONCRETE (typically T 1T 11
0.251\<10mm diameter) fl1 Lol
[of ROADBASE - dark grey, angular, : : : : : : A ]
[l 0.61|igneous gravel typically 40-80mm E—
1 diameter : : : : : : A"
- FILLING - pale grey and brown I IR
1 sandstone gravel and cobbles up to I TR
100mm diameter (ripped sandstone) | Lo
L SAND - pale brown, medium | RN
30 grained sand with a trace of fine I TN
L graVel, damp I I I I I I L
I | [
2 | [
: : : : : : Note: Unless otherwise
of | TR stated, rock is fractured
[S[ 26 along rough planar S 7,10/10mm
L "_| SANDSTONE - extremely low ! ! ! ! ! ! bedding dipping 0°- 20° [ refusal
r 277Nstrength, orange-brown sandstone /{1 T
-3 SANDSTONE - low then medium : : : : : PL(A)=0.26
strength, slightly weathered, | Lol
fractured to slightly fractured, orange c | 100|100
[l and grey, medium to coarse grained I L1
Mt sandstone | L1
I : : : : 3.71m: B15°, vn, cly
I PL(A) = 0.43
4 | I 1l
: : : : 4.15m: B10°, vn, cly
[of | | 4.38m: B20°, co, cly,
<
3 | | 2mm
[ | | 4.61m: B20°, co, sandy
L cly, Tmm
F5 I Lot 4.64m: B15°, co, cly, PL(A) = 0.6
[ | For T
| LT 4.72m: BO°, sm, co, cly,
b 545 | [ 11 11| 3mm C |100| 95
90 | SANDSTONE - high then medium | I 11l
L strength, fresh, slightly fractured to | I
i unbroken, pale grey, medium to | 1
Le coarse grained sandstone with a | 1 PL(A)=1.12
- trace of carbonaceous flecks | TN
T | Lol
Lt 6.4-6.9m: red-brown iron staining : : : : N 6.49m: BO-5°. cU. o
3 | |11 cly, 10mm o
[ | TR \6.69—6.76m:J50°, un,
[, | Lo e fe PL(A) = 0.69
| [
I | [
ol | RN
I | [
; | A
Lg | [ PL(A) =0.63
I 8.1-8.55m: low strength band : : : : : :
[ | [ B N = C [100]|100| PL(A)=0.22
Mt | [
[ | [
3 | [ -
PL(A) =0.63
o | IR @
| [
L[ | [
FSt | [
i | [
| [
| L1111 PL(A)=1.03
RIG: Bobcat DRILLER: GM LOGGED: ARM CASING: HW to 2.5m; HQ to 2.7m
TYPE OF BORING:  Diatube to 0.10m; Non-destructive drilling to 1.7m; Solid flight auger (TC-bit) to 2.77m; NMLC-Coring to 17.39m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:

*BD1/20180123 replicate taken at 0.4m to 0.5m

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

SAMPLING & IN SITU TESTING LEGEND

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

“wVSCUE

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)




BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 50.5 AHD BORE No: 8
PROJECT: Randwick Campus Redevelopment EASTING: 337038.1 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245507 DATE: 23 -24/1/2018
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description VI\:/)ggtﬁa:ri% _ . I;ractyre Discontinuities Sampling & In Situ Testing
& (fTF:) of 52 (m) B - Bedding J - Joint g gc’\dg\o Test Results
T [ no oo - - > ©
Strata 5%%%&32 E 5 82 88 S - Shear F - Fault [ O& 4 Comments
10.2-10.41m: with 25% siltstone FTTTT P TT 1T C [100] 88
clasts up to 20mm diameter, : : : : : : T H ;0.014—10.41m:fg,
[ [ fragmented (possibly drillin 70mm
sf 104 induced) (possibly crling BEEN |1 ]I [M1041m: BO%, sm, co,
LAMINITE - low strength, fresh, L LorE i ] el smm
I slightly fractured, dark grey siltstone | | | | || [ 11 [l | 10.73m: J35° sm, co,
L 11 interlaminated and interbedded with | | | | || [ 11| cly, Tmm PL(A) =0.18
[ 40% pale grey, fine grained I rrn | || | 11.04m: J30°x2, sm, vn,
sandstone 1 | [ | cly
ol T [ I . .
8 "% SANDSTONE - high strength, fresh, | | | | | | IR N o v I e
slightly fractured to unbroken, pale R | \1157m'Bb° vn c]y
grey, medium to coarse grained BERE I \11:78m;BO°: vn: cly
L12 sandstone, massive BERE I PL(A) =2.23
T [
[ I T [
F3F T |
[ [ T [ PL(A) = 1.54
— [ . =1
o 12.84-13.03m: with 50% ] Lo 12.7dgm.| Ds, 20mm,
carbonaceous laminations RN | \?gnggn?-st 20mm
3.03-13.21: fine to medium grained | | | | | | | \ sandy cly ' '
o0 3.21m: medium to coarse grained, 1 | 13.21m: B10°, vn, cly
[ irregular bedding dipping 10-20° F1rnd [
T [
1 | PL(A) =1.19
14 : : : : : : : 13.97m: Ds, 15mm, cly
T [
Lol [ | 14.38m: B20°, vn, cly C | 100 99
[ T [
14.8m: massive S o
[ 15 o : : : : : : : PL(A) = 1.27
T [
Fol T [
e[ T [
T [
T [
-16 T [ PL(A) = 1.36
T [
o T [
F3r 16.44m: irregular bedding dipping : : : : : : : 16.44m: B0-10°, cu, co,
[ [ 10-20° RN Lo sandy cly, 10mm C [100]| 99
FrErrd Il PL(A) = 1.57
C1 RN I ®
T [
L 17.39 - - I [ 17.29m: B20°, vn, cly
Lot Bore discontinued at 17.39m RN |
[ - target depth reached 1110 |
T [
18 1 [
T [
T [
[l T |
L T [
T [
T [
19 T [
T [
L[ T |
For T [
I T [
T [
[ [
RIG: Bobcat DRILLER: GM LOGGED: ARM CASING: HW to 2.5m; HQ to 2.7m
TYPE OF BORING:  Diatube to 0.10m; Non-destructive drilling to 1.7m; Solid flight auger (TC-bit) to 2.77m; NMLC-Coring to 17.39m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: *BD1/20180123 replicate taken at 0.4m to 0.5m

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

SAMPLING
G  Gas sample

Piston sample

Tube sample (x mm dia.)

Water sample

Water seep

Water level

"V sCT

& IN SITU TESTING LEGEND
PID

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)




PROJECT: RANDWICK JANUARY 2018

2.77m = 7.0m

BORE: 8 PROJECT: RANDWICK JANUARY 2018

7.0m = 12.0m




PROJECT: RANDWICK JANUARY 2018

12.0m - 17.0m

BORE: 8 PROJECT: RANDWICK JANUARY 2018

17.0m = 17.39m




CLIENT:
PROJECT:
LOCATION:

Health Infrastructure

Randwick Campus Redevelopment

BOREHOLE LOG

Hospital Road and High, Magill and Botany

Streets, Randwick

SURFACE LEVEL: 49.2 AHD
EASTING: 337026.2
NORTHING: 6245465.1
DIP/AZIMUTH: 90°/--

BORE No: 9

PROJECT No: 72505.11
DATE: 23 -25/1/2018
SHEET 1 OF 2

Depth
(m)

RL

Description
of
Strata

Degree of
Weathering

Fracture Discontinuities

Sampling & In Situ Testing

Spacing

B - Bedding J - Joint
S - Shear F - Fault

(m)

Water

a Test Results
o= &

Core
Rec. %

Comments

0.151

49

0.05H ASPHALTIC CONCRETE (typically
_\<10mm diameter)

igneous gravel typically 40-80mm

0.4 ROADBASE - dark grey, angular,
-\ diameter

[

48

FILLING - pale grey and brown
sandstone gravel and cobbles up to
150mm diameter (ripped sandstone)

|

to medium grained sand with a trace

13 SAND - dark grey, slightly silty fine
of rootlets, humid

f

47

24

SAND - pale grey, medium grained
sand,

damp

2.2-2.4m: dark brown, silty band

46

45

5.5

SAND - medium dense,
yellow-brown, fine to medium
grained sand, damp

5.0m: becoming clayey

58N\ sand

SILTY CLAY - stiff, orange-brown
and grey, silty clay with some fine

/

6

6.03M\CLAY - stiff, grey, clay with some silt /

along rough planar

S 38
=) o<
I T
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| I
| |

Note: Unless otherwise
stated, rock is fractured

bedding dipping 0°- 20°

3,7,9
N =16

43

42

LAMINITE - extremely low strength,
extremely weathered, interbedded
then interlaminated pale grey
sandstone and dark grey siltstone
(soil like properties)

.2-6.5m: Distinct orange iron
staining

7.8

41

SANDSTONE - medium strength,
fresh, slightly fractured, pale grey,
medium to coarse grained
sandstone, irregular bedding
dipping 10-20°

.5-8.56m: 50% fine siltstone
laminations

8.92

40

SANDSTONE - high strength, fresh,
slightly fractured to unbroken, pale
grey, medium to coarse grained
sandstone, irregular bedding
dipping 10-20°

F—m

2mm

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: 8.9m: Ds, 20mm, cly
I

I

9.54m: B20°, vn, cly
9.7m: B20°, vn, cly

6.03-6.10m: Cs, 70mm

7.8m: B5°, sm, co, cly,

pp =450

pp = 350

pp = 550-600
PL(A) = 0.05
pp = 450-600

C |100| 28

PL(A) = 0.6

PL(A) = 1.11

C |100| 98

PL(A)=1.04 |

RIG: Bobcat

TYPE OF BORING:

DRILLER: GM

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: NDD = Non-Destructive Drilling

LOGGED: ARM

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

“wVSCUE

SAMPLING & IN SITU TESTING LEGEND

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)

CASING: HW to 4.0m; HQ to 6.0m
Diatube to 0.10m; NDD to 1.6m; Solid flight auger (TC-bit) to 4.0 m; Rotary to 6.03 m; NMLC-Coring to 17.49m



BOREHOLE LOG

CLIENT: Health Infrastructure SURFACE LEVEL: 49.2 AHD BORE No: 9
PROJECT: Randwick Campus Redevelopment EASTING: 337026.2 PROJECT No: 72505.11
LOCATION: Hospital Road and High, Magill and Botany NORTHING: 6245465.1 DATE: 23 -25/1/2018
Streets, Randwick DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vl\:/)ggtﬁa;iﬂf _ _| Fracture Discontinuities Sampling & In Situ Testing
=| Depth f ’ £| Spacing R Test Results
x (m) [¢) 5(;“ (m) B - Bedding J - Joint % %o&\o
Strata E5Z3ex 5| [5 85 88 | S-Shear F-Faut F1°2|% | comments
. SANDSTONE - high strength, fresh, [ T T T T'T T 11 T
r3r slightly fractured to unbroken, pale RN [ 1111 | 10.12m: B20°, co, cly,
grey, medium to coarse grained e (I [ N\Imm
sandstone, irregular bedding 1 [ 11 ]I | 10-3m:Ds, 20mm, cly
dipping 10-20° (continued) F1rnd [ 1 ]I
I rrn | |\ 10.74m: B20°, vn, cly C |100| 98
L 11 I I 11 10.77m: B5-10°, cu, co, PL(A) =1.12
[l T [ \C'Vv3mm N
i R I 10.94m: B10°, co, cly,
RN Lol | 2mm
T [
T [
T [ PL(A) = 0.9
[ 12 RN I 11 11.97m: B20°, vn, sandy *
st T [T | cly
[ T 11
' 1 1l
12.48-12.58m: fi
\grainid 58m: grey, fine to medium : : : : : : H : 12.58m: B10°, wn, cly
PN 2.58-13.48m: massive RN L1 PL(A) = 1.72
Lol T [ C | 100|100
[ T [
T [ |
I |11 13.48m: B15-20°, co,
T |11 | | sandycly, Imm
T |11 | PL(A) = 1.38
14 ERRR |1 ] ®
:'gg: RN Ty 14.04m: B20°, stn, cly
Fr T I 11l
T I 11l
T I 11l
T I 11l
[ 1 (N PL(A) = 1.85
[ NERN I
30 T [
T [ 11 IJI | 15.29m: B15°, vn, cly
T R |
T R |
T R | PLIA) = 1.4
[ e L Lot 16m: B0-5°, cu, co, cly, C (100 98 A=1
Lol _ T T omm
Ft 16.23-17.27m: with some quartz I I
gravel bands and carbonaceous 1 I 11l
laminations 1 I 11l
T I 11l
i B PLA)=1.01
e T I 11l
[ [ 17.27m: massive (NN [ PL(A) = 1.13
N e Ao
1749 Bore discontinued at 17.49m IR i \%ﬁjmﬂo,cov oly, /
- target depth reached RERE RN
L1 1 I 11l
L[ T I 11l
“t T I 11l
T I 11l
T I 11l
T I 11l
T I 11l
[ LT AN
LSt T I 11l
L[ T I 11l
T I 11l
T I 11l
T I 11l
[ L1l 11
RIG: Bobcat DRILLER: GM LOGGED: ARM CASING: HW to 4.0m; HQ to 6.0m
TYPE OF BORING:  Diatube to 0.10m; NDD to 1.6m; Solid flight auger (TC-bit) to 4.0 m; Rotary to 6.03 m; NMLC-Coring to 17.49m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: NDD = Non-Destructive Drilling

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

SAMPLING
G  Gas sample

Piston sample

Tube sample (x mm dia.)

Water sample

Water seep

Water level

"V sCT

& IN SITU TESTING LEGEND
PID

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)




PROJECT: RANDWICK JANUARY 2018

6.03m — 10.0m

BORE: 9 PROJECT: RANDWICK JANUARY 2018

10.0m = 15.0m




PROJECT: RANDWICK JANUARY 2018

15.0m = 17.49m




Appendix F

Results of Laboratory Testing — Physical Properties



Material Test Report

Report Number:
Issue Number:
Date Issued:
Client:

Contact:

Project Number:
Project Name:
Project Location:

Work Request:
Sample Number:
Date Sampled:

Sampling Method:

Sample Location:
Material:

72505.11-1

1

04/10/2017

Health Infrastructure (ABN 89600377397)
PO Box 1060, North Sydney NSW 2059
Simon Brender

72505.11

Randwick Campus Redevelopment

Bound by High, Magill, Hospital and Botany Street,
Randwick

1626

17-1626A

18/09/2017

Sampled by Engineering Department
BH4 (0.75-1.3m)

Filling - Orange brown sand filling with some sandstone
gravel and a trace of clay

California Bearing Ratio (AS 1289 6.1.1 & 2.1.1)

CBR taken at 2.5mm

CBR % 25

Method of Compactive Effort Standard
Method used to Determine MDD AS 12895.1.1&2.1.1
Maximum Dry Density (t/m3) 1.68
Optimum Moisture Content (%) 12.5
Laboratory Density Ratio (%) 100.0
Laboratory Moisture Ratio (%) 101.0

Dry Density after Soaking (t/m3) 1.68

Field Moisture Content (%) 4.9

Moisture Content at Placement (%) 12.5

Moisture Content Top 30mm (%) 16.2

Moisture Content Rest of Sample (%) 16.2

Mass Surcharge (kg) 4.5

Soaking Period (days) 4

Swell (%) 0.0

Oversize Material (mm) 19

Oversize Material Included Excluded
Oversize Material (%) 1

Report Number: 72505.11-1

Applied Load (kN)

—@— Results * 2.5 * 5 Tangent

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au
Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews
NATA Accredited Laboratory Number: 828

California Bearing Ratio

2 3 4 5 6 7 8 9 10 11 12 13
Penetration (mm)

Corrected

Page 1 of 6



Material Test Report

Report Number:
Issue Number:
Date Issued:
Client:

Contact:

Project Number:
Project Name:
Project Location:

Work Request:
Sample Number:
Date Sampled:

Sampling Method:

Sample Location:
Material:

72505.11-2

2 - This version supercedes all previous issues
23/10/2017

Health Infrastructure (ABN 89600377397)

PO Box 1060, North Sydney NSW 2059
Simon Brender

72505.11

Randwick Campus Redevelopment

Bound by High, Magill, Hospital and Botany Street,
Randwick

1712

17-1712A

18/09/2017

Sampled by Engineering Department
BH5 (2.95-4.0m)

SAND - medium dense, yellow-brown, fine to medium
grained sand

California Bearing Ratio (AS 1289 6.1.1 & 2.1.1)

CBR taken at 5 mm

CBR % 9

Method of Compactive Effort Standard
Method used to Determine MDD AS 12895.1.1&2.1.1
Maximum Dry Density (t/m3) 1.66
Optimum Moisture Content (%) 16.0
Laboratory Density Ratio (%) 100.0
Laboratory Moisture Ratio (%) 100.5

Dry Density after Soaking (t/m3) 1.66

Field Moisture Content (%) 2.2

Moisture Content at Placement (%) 16.2

Moisture Content Top 30mm (%) 17.3

Moisture Content Rest of Sample (%) 155

Mass Surcharge (kg) 4.5

Soaking Period (days) 4

Swell (%) 0.0

Oversize Material (mm) 19

Oversize Material Included Excluded
Oversize Material (%) 0

Report Number: 72505.11-2

Applied Load (kN)

1.2

0.8

0.6

0.4

0.2

—@®— Results * 2.5 * 5

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au
Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews
NATA Accredited Laboratory Number: 828

California Bearing Ratio

2 3 4 5 6 7 8 9 10 11 12 13
Penetration (mm)

Tangent Corrected
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Material Test Report

Report Number:
Issue Number:
Date Issued:
Client:

Contact:

Project Number:
Project Name:
Project Location:

Work Request:
Sample Number:
Date Sampled:
Sampling Method:
Sample Location:
Material:

72505.11-1

1

04/10/2017

Health Infrastructure (ABN 89600377397)
PO Box 1060, North Sydney NSW 2059
Simon Brender

72505.11

Randwick Campus Redevelopment

Bound by High, Magill, Hospital and Botany Street,
Randwick

1626

17-1626B

18/09/2017

Sampled by Engineering Department

BH1 (1.0-1.1m)

Sand - Pale grey sand with some dark brown silty bands

Atterberg Limit (AS1289 3.1.2 & 3.2.1 & 3.3.1)

Preparation Method

Dry Sieve

Sample History

Oven Dried

Liquid Limit (%)

Not Obtainable

Plastic Limit (%)

Not Obtainable

Plasticity Index (%)

Non Plastic

Report Number: 72505.11-1

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au
Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews
NATA Accredited Laboratory Number: 828

Page 2 of 6



Material Test Report

Report Number:
Issue Number:
Date Issued:
Client:

Contact:

Project Number:
Project Name:
Project Location:

Work Request:
Sample Number:
Date Sampled:
Sampling Method:
Sample Location:
Material:

72505.11-1

1

04/10/2017

Health Infrastructure (ABN 89600377397)
PO Box 1060, North Sydney NSW 2059
Simon Brender

72505.11

Randwick Campus Redevelopment

Bound by High, Magill, Hospital and Botany Street,
Randwick

1626

17-1626C

18/09/2017

Sampled by Engineering Department

BH2 (0.3-0.4m)

Roadbase - Dark grey sandy igneous gravel roadbase

Atterberg Limit (AS1289 3.1.2 & 3.2.1 & 3.3.1)

Preparation Method

Dry Sieve

Sample History

Oven Dried

Liquid Limit (%)

Not Obtainable

Plastic Limit (%)

Not Obtainable

Plasticity Index (%)

Non Plastic

Report Number: 72505.11-1

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au
Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews
NATA Accredited Laboratory Number: 828
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Material Test Report

Report Number:
Issue Number:
Date Issued:
Client:

Contact:

Project Number:
Project Name:
Project Location:

Work Request:
Sample Number:
Date Sampled:
Sampling Method:
Sample Location:
Material:

72505.11-1

1

04/10/2017

Health Infrastructure (ABN 89600377397)
PO Box 1060, North Sydney NSW 2059
Simon Brender

72505.11

Randwick Campus Redevelopment

Bound by High, Magill, Hospital and Botany Street,
Randwick

1626

17-1626D

18/09/2017

Sampled by Engineering Department
BH3 (0.4-0.5m)

Filling - Light brown to brown sand filling with traces of
gravel

Atterberg Limit (AS1289 3.1.2 & 3.2.1 & 3.3.1)

Preparation Method Dry Sieve
Sample History Oven Dried
Liquid Limit (%) Not Obtainable
Plastic Limit (%) Not Obtainable
Plasticity Index (%) Non Plastic

Report Number: 72505.11-1

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au
Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews
NATA Accredited Laboratory Number: 828
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Material Test Report

Report Number:
Issue Number:
Date Issued:
Client:

Contact:

Project Number:
Project Name:
Project Location:

Work Request:
Sample Number:
Date Sampled:
Sampling Method:
Sample Location:
Material:

72505.11-1

1

04/10/2017

Health Infrastructure (ABN 89600377397)
PO Box 1060, North Sydney NSW 2059
Simon Brender

72505.11

Randwick Campus Redevelopment

Bound by High, Magill, Hospital and Botany Street,
Randwick

1626

17-1626E

18/09/2017

Sampled by Engineering Department
BH4 (2.5-2.95m)

Sand - Orange sand with some clay

Atterberg Limit (AS1289 3.1.2 & 3.2.1 & 3.3.1)

Preparation Method

Dry Sieve

Sample History

Oven Dried

Liquid Limit (%)

Not Obtainable

Plastic Limit (%)

Not Obtainable

Plasticity Index (%)

Non Plastic

Report Number: 72505.11-1

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au
Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews
NATA Accredited Laboratory Number: 828
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Material Test Report

Report Number:
Issue Number:
Date Issued:
Client:

Contact:

Project Number:
Project Name:
Project Location:

Work Request:

72505.11-1
1
04/10/2017

Health Infrastructure (ABN 89600377397)
PO Box 1060, North Sydney NSW 2059

Simon Brender
72505.11

Randwick Campus Redevelopment
Bound by High, Magill, Hospital and Botany Street,

Randwick
1626

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au
Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews
NATA Accredited Laboratory Number: 828

Moisture Content AS 1289 2.1.1

Sample Number

Sample Location

Moisture Content

Material

17-1626B BH1 (1.0-1.1m) 3.6 % Sand - Pale grey sand with some dark
brown silty bands
17-1626C BH2 (0.3-0.4m) 7.3% Roadbase - Dark grey sandy igneous
gravel roadbase
17-1626D BH3 (0.4-0.5m) 4.5 % Filling - Light brown to brown sand
filling with traces of gravel
17-1626E BH4 (2.5-2.95m) 49 % Sand - Orange sand with some clay

Report Number: 72505.11-1

Page 6 of 6



Appendix G

Results of Laboratory Testing — Chemical Properties



Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

CERTIFICATE OF ANALYSIS 176263

Client Douglas Partners Pty Ltd
Attention Peter Valenti
Address 96 Hermitage Rd, West Ryde, NSW, 2114

Sample Details

Your Reference 72505.11, RCR Project
Number of Samples 4 samples
Date samples received 22/09/2017

Date completed instructions received 22/09/2017

Analysis Details
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Report Details

Date results requested by 29/09/2017

Date of Issue 28/09/2017

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised By
Nick Sarlamis, Inorganics Supervisor

David Springer, General Manager

176263 10f6
R0OO



Client Reference: 72505.11, RCR Project

Misc Inorg - Soil

Our Reference 176263-1 176263-2 176263-3 176263-4
Your Reference UNITS BH1 BH2 BH3 BH4
Depth 0.5-0.6 4.0-4.45 1.3-1.4 2.5-2.95
Date Sampled 18/09/2017 18/09/2017 21/09/2017 21/09/2017
Type of sample Soil Soil Soil Soil
Date prepared - 25/09/2017 25/09/2017 25/09/2017 25/09/2017
Date analysed o 25/09/2017 25/09/2017 25/09/2017 25/09/2017
pH 1:5 soil:water pH Units 8.2 8.5 8.0 7.7
Electrical Conductivity 1:5 soil:water pS/icm 59 20 41 20
Chloride, Cl 1:5 soil:water mg/kg <10 <10 <10 <10
Sulphate, SO4 1:5 soil:water mg/kg <10 10 28 22
176263

R0OO

20f6



Client Reference: 72505.11, RCR Project

Method ID Methodology Summary

Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for
water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and
Rayment & Lyons.

Inorg-081 Anions - a range of Anions are determined by lon Chromatography, in accordance with APHA latest edition, 4110-B.
Alternatively determined by colourimetry/turbidity using Discrete Analyer.

176263 3 of 6
R0OO



Client Reference: 72505.11, RCR Project

QUALITY CONTROL: Misc Inorg - Sail Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
Date prepared - 25/09/2017 | 1 25/09/2017 25/09/2017 25/09/2017
Date analysed - 25/09/2017 | 1 25/09/2017 25/09/2017 25/09/2017
pH 1:5 soil:water pH Units Inorg-001 1 8.2 8.6 5 102
Electrical Conductivity 1:5 soil:water uS/cm 1 Inorg-002 <1 1 59 72 20 101
Chloride, CI 1:5 soil:water mg/kg 10 Inorg-081 <10 1 <10 <10 0 96
Sulphate, SO4 1:5 soil:water mg/kg 10 Inorg-081 <10 1 <10 20 67 105

176263 4 of 6

R0OO



Client Reference: 72505.11, RCR Project

Result Definitions

NT
NA
INS
PQL
<

>
RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

Quality Control Definitions

Blank

Duplicate

Matrix Spike

LCS (Laboratory
Control Sample)

Surrogate Spike

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC

2011.

176263
R0OO

50f6



Client Reference: 72505.11, RCR Project

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.
Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTSs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

176263 6 of 6
R0OO






Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

CERTIFICATE OF ANALYSIS 184350

Client Douglas Partners Pty Ltd
Attention Peter Valenti
Address 96 Hermitage Rd, West Ryde, NSW, 2114

Sample Details

Your Reference 72505.11, RCR Project
Number of Samples 2 Soil
Date samples received 01/02/2018

Date completed instructions received 01/02/2018

Analysis Details
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Report Details

Date results requested by 06/02/2018

Date of Issue 06/02/2018

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised By

Priya Samarawickrama, Senior Chemist ;
’EJO«/:(J N

David Springer, General Manager

184350 10f6
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Client Reference: 72505.11, RCR Project

Misc Inorg - Soil

Our Reference

Your Reference

Depth

Date Sampled

Type of sample

Date prepared

Date analysed

pH 1:5 soil:water

Electrical Conductivity 1:5 soil:water
Chiloride, Cl 1:5 soil:water

Sulphate, SO4 1:5 soil:water

184350
R0OO

UNITS

pH Units
pS/icm
mg/kg

mg/kg

184350-1
BH8
2.5-2.66
24/01/2018
Soll
02/02/2018
02/02/2018
11.6
730
<10
66

184350-2
BH9
5.5-5.95
25/01/2018
Soil
02/02/2018
02/02/2018
5.2
34
10
29

20f6



Client Reference: 72505.11, RCR Project

Method ID Methodology Summary

Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for
water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and
Rayment & Lyons.

Inorg-081 Anions - a range of Anions are determined by lon Chromatography, in accordance with APHA latest edition, 4110-B.
Alternatively determined by colourimetry/turbidity using Discrete Analyer.

184350 3 of 6
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Client Reference: 72505.11, RCR Project

QUALITY CONTROL: Misc Inorg - Sail Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
Date prepared - 02/02/2018 02/02/2018
Date analysed - 02/02/2018 02/02/2018
pH 1:5 soil:water pH Units Inorg-001 100
Electrical Conductivity 1:5 soil:water uS/cm 1 Inorg-002 <1 100
Chloride, CI 1:5 soil:water mg/kg 10 Inorg-081 <10 95
Sulphate, SO4 1:5 soil:water mg/kg 10 Inorg-081 <10 97
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Result Definitions

NT
NA
INS
PQL
<

>
RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

Quality Control Definitions

Blank

Duplicate

Matrix Spike

LCS (Laboratory
Control Sample)

Surrogate Spike

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC

2011.
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Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.
Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.
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