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This report presents the results of a geotechnical investigation for the proposed

1 INTRODUCTION

Liverpool Hospital Redevelopment Project. The investigation was commissioned by
Mr Lou Fantini of NSW Department of Commerce (DoC) by letter dated 18 May
2006 (RFT/Contract No. 0601164). The commission was on the basis of our fee
proposal, Ref: PM327ZA {(Non-Conforming Tender} dated 9 May 2006.

For the pufpose of this report, we have referred to the hospital area on the western
side of the Main Southern Railway as the “western hospital grounds”, and the

hospital area on the eastern side of the railway as the “eastern hospital grounds”.

Based on the supplied Tender Document (Contract No, 0601164) and Addendum
No. 1 {dated 4/5/08), we understand that the proposed redevelopment is still at
concept stage. ‘However, it is envisaged that the proposed redevelopment will
comprise the demolition of some of the older existing buildings and the construction
of new buildings and extensions {some with a single basement car parking ltevel),
multi-storey car parks, and a road bridge and separate footbridge spanning over the

Main Southern Railway.

Since 1989, Jeffery and Katauskas Pty Ltd {(J&K) have completed several
geotechnical investigations at Liverpool Hospital. The details of these previous
investigations are presented in Section 2. The Tender Documents nominated twelve
boreholes to be drilled at Liverpool Hospital. From our previous work at the hospital,
we had already drilled boreholes at or close to four nominated locations. As such,

we provided a “Non-Conforming Tender” for eight boreholes in our proposal.

The purpose of the investigation was to assess the subsurface conditions at eight
nominated borehole locations and, based on the information obtained, to present our
preliminary comments and recommendations excavation conditions and retention,

new footings, slab-on-grade, soil aggression and additional investigations. We have
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also provided the relevant borehole logs from our previous investigations in
Appendices A to G. At the request of DoC by email on 15 June 2006, we also

provide earthquake design parameters for the proposed new buildings and structures.

In our proposal, we also allowed to submit a rock contour plan on condition that a
survey plan was provided to us. We understand that a surveyor has not been
commissioned for this stage of the project. As such, surface reduced levels (RL)
could not be assigned to the current boreholes. A rock contour plan could be

prepared once a detailed survey of the hospital grounds is completed.

The Tender Document also called for an assessment of hazardous substances.
During the fieldwork, environmental samples were taken of both existing fill and
natural soils so that they could be screened for volatile organic compounds and for
common contaminant testing. This environmental assessment was carried out by
Environmental Investigation Services {EIS), who are the environmental consulting
division of J&K. Reference must be made to the EIS report, Ref: E20303F-RPT
dated July 20086.

2 BACKGROUND INFORMATION

J&K have carried out several previous geotechnical investigations at Liverpool
Haspital. A summary of our previous investigations is provided below. Most of the
previous investigations were commissioned either directly by, or on behalf of, South

Western Sydney Area Health Service.

1. Report Ref: 7088K dated 13 October 19889.
This report was prepared for the Day Surgery building located at 33-35
Goulburn Street, Liverpool. The investigation comprised the auger drilling of
four boreholes to either 4.5m or 4.6m depth. The borehole logs and borehote

location plan are attached in Appendix A.
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2. Report Ref: 7104J dated 2 November 1989.

This report was prepared for the Health Service building located at the corner
of Goulburn Street and Campbell Street, Liverpool. The investigation
comprised the auger drilling of four boreholes to depths between 3.6m and
6.0m. The borehole logs and borehole location plan are attached in

Appendix B.

3. Report Ref: 8471W dated November 1991.

This report was prepared for several new buildings located over the western
portion of the western hospital grounds, including the main Clinical building.
The investigation comprised the drilling of eighteen boreholes to depths
between 1.2m and 16.61m. The bedrock in seventeen of the eighteen
boreholes was diamond core drilled. The borehole logs and borehole location

plan are attached in Appendix C.

4. Report Ref: 9014W dated 11 August 1992,

This report was prepared for the Brain Injury building, which is located in the
western hospital grounds. The investigation comprised the auger drilling of
four boreholes to depths between 5.45m and 5.75m. The borehole logs and

borehole location plan are attached in Appendix D.

5. Report Ref: 9597WD dated 30 June 1993.

This report was prepared for the Area Computing and Information Services
Centre building and car park located at the south-eastern corner of the eastern
hospital grounds. The investigation comprised the auger drilling of four deep
boreholes, to depths between 19.63m and 22.75m, and two shallow
boreholes to 1.5m depth. The borehole logs and borehole location plan are

attached in Appendix E.

6. Report Refs: M173b9WA dated 3 September 2003, M17359WA2 dated
10 December 2003, and M17359WA4 dated 16 July 2004,

These three reports were prepared for the new Mental Health Centre building
located in the western hospital grounds. The three investigations comprised

the drilling of a total of ten boreholes to depths between 12.8m and 17.29m.
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The bedrock in all bareholes was diamond core drilled. The borehole logs and
borehole location plan are attached in Appendix F.

7. Report Ref: M17485WZA dated 24 April 2003.
This report was prepared to assess the feasibility of a river boardwalk. The
two relevant boreholes (BH1 & BHb5) were auger drilled to 19.7m and 15.0m
depth, respectively. The relevant borehole logs and borehole location plan are
attached in Appendix G. We note that surface RLs were not provided to the

borehole logs. BH5 was drilled at a lower elevation than BH1.

3 CURRENT INVESTIGATION PROCEDURE

On the 24 May 2006, the borehole locations were marked out by our Associate,
Andrew Jackaman, using survey paint. The borehole locations were then set out by
taped measurements from existing surface features and apparent property
boundaries. The borehole locations are shown on the attached Figure 1. A
specialist sub-consultant electro-magnetically scanned all borehole locations for

buried services.

The fieldwork for the current investigation was carried out between 30 May 2006
and 14 June 2006 and comprised the drilling of nine boreholes (BH1001, BH1002,
BH1003, BH1003A, BH1004 to BH1008) to depths typically between 6.05m
{(BH1007) and 23.72m (BH1005) depth below existing grade. BH1003 was
terminated prematurely at 3.15m depth on an inferred buried pipe. All boreholes,
except BH1008, were drilled using a truck mounted Edson 3000 drill rig. BH1008

was drilled using our specialist track mounted JK250 driil rig.

The pavements at BH1001 and BH1007 were diatube cored with water flush. The
soil and upper bedrock profiles were solid flight auger drilled using a twin pronged
tungsten carbide (TC) bit and/or, in the case of the deeper boreholes, rotary

washbore drilled. The strength/relative density of the upper soil profile was assessed
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from the Standard Penetration Test (SPT) ‘N’ values, together with hand
penetrometer readings on clayey soils recovered in the SPT split-spoon sampler. The
strength of the upper bedrock profile was assessed by observation of drilling

penetration resistance, together with examination of recovered rock chips.

All boreholes, except BH1003, were then extended into the bedrock by rotary
diamond coring technigues, using an NMLC triple tube core barrel with water flush.
The strength of the cored bedrock was assessed by examination of the recovered
rock core, together with correlations with subsequent laboratory Point Load Strength
Index (s} tests. Groundwater observations were made in the boreholes. On
completion of the fieldwork, the boreholes were backfilled using the drill spoil and
surface sealed with concrete plugs. Further details of the methods and procedures
employed in the investigation are presented in the attached Report Explanation

Notes.

Our geotechnical engineers were present full-time during the fieldwork to nominate
testing and sampling, and to prepare the attached borehole logs. The Report

Explanation Notes define the logging terms and symbols used.

Selected soil samples were returned to a NATA registered laboratory [Soil Test
Services Pty Ltd (STS}] for moisture content testing. The results are summarised in
the attached Table A. Selected soil samples were returned to another NATA
registered laboratory (LabPoint Pty Lid) for soil suiphate, chloride and pH testing.

The results are summarised in the attached Appendix H.

The recovered rock cores from BH1001, BH1002, BH1003A, BH1004 to BH1008
were photographed and returned to STS for Point Load Strength Index testing. The
photographs are enclosed facing the relevant cored borehole logs. The Point Load
Strength Index test results are plotted on the cored borehole logs and are also

summarised in the attached Table B. The unconfined compressive strengths (UCS),
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as estimated from the Point Load Strength Index test results, are also summarised in

Table B.

4 RESULTS OF THE CURRENT INVESTIGATION

4.1 Site Description

Both the western hospital grounds and the eastern hospital grounds have been
described separately below. The hospital building names have been referenced from
the supplied site plan, which forms the basis of Figure 1. As the proposed
redevelopment project is at concept stage, the condition of each existing building

has not been assessed.

4.1.1 Western Hospital Grounds

The western hospital grounds are located in relatively flat topography and are bound
by Elizabeth Street to the south, the Main Southern Railway to the east and
Goulburn Street to the west. Liverpool Girls” High School bounds the eastern three-
quarters of the northern boundary, and Campbell Street, the remaining quarter

length.

The south-eastern quadrant of the western hospital grounds was generally occupied
by single storey buildings of brick and/or light weight clad construction. These low
height buildings appeared to be supported on brick strip footings and/or brick piers.
The remainder of the site was occupied by concrete framed, brick and/or precast
concrete wall panel buildings which ranged in height between one and six levels,
some of which containing basement levels. The details of the buildings are
summarised below.
e Clinical: Two to six level building of concrete frame and brick wall construction,
with a basement car park and loading dock level. On the eastern side of the

building, at its southern end, the ground surface adjacent to the loading dock
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driveway was supported by a brick faced retaining wall which was up to 4.5m
high. On the northern side of the basement level, the courtyard between the
Clinical and Caroline Chisholm buildings was supported by a slightly battered
back concrete crib retaining wall, which was approximately 4m high. Both
retaining walls appeared to be in good condition based on a cursory inspection.
At the northern end of the Clinical building was a driveway, which descended
from Goulburn Street to a second basement loading dock. No significant
retaining walls were located in this area, as the adjacent Alex Grimson building,
as described below, also contained a basement level. Based on our experience
at the hospital, the footings of this building are founded in the underlying
bedrock.

. Caroline Chisholm: Three level building of concrete frame and brick wall
construction.

« Alex Grimson: Three level building of concrete frame and precast concrete wall
construction, with a basement level. At the eastern end of the building, the
basement level was buried. However, at the western end, a part of the
basement office level was exposed as a result of a cut batter slope on its
northern side and a basement level loading dock on its southern side.

« Cancer Therapy: One and two level building of concrete frame and brick wall
construction.

e« Pathology: Two to three level building of concrete frame and brick wall
construction.

+ Mental Health: Two level building of concrete frame and brick wall construction.
Based on our previous experience at the site, this building is supported on piles
founded in the underlying bedrock.

« Don Everett: Two level building of concrete frame and brick wall construction.

e« Brain Injury: Single level brick building with a partial basement level at its

eastern end.
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« Car Park: Four level steel framed and concrete deck car park structure with
some brick and concrete block walls. An open on-grade car park was located on
its eastern side.

« Ron Dunbier: Three level building of cancrete frame and brick wall construction.

e« Old Library: Single level aluminium clad building supported on brick piers.

Surrounding the buildings/structures in the western hospital grounds were cancrete
and asphaltic concrete (AC) roadways and pavements, concrete footpaths, lawns,
garden beds, shrubs and scattered trees. In particular, relatively dense vegetation
was observed between the Alex Grimson, Pathology and Cancer Therapy buildings
and at the north-eastern corner of the western hospital grounds (in the vicinity of

BH1006).

On the northern side of Campbell Street were three hospital buildings including:

 Drugs & Alcohol: Two level brick building.

e Rainbow Cottage: Single level brick building.

e Health Services: Four level building of concrete frame and brick wall
construction. We did not ascertain whether the superstructure was underlain by
a basement level.

These buildings were surrounded by pavements, of either concrete or brick paver

construction, and lawns which contained scattered trees.

4.1.2 Eastern Hospital Grounds

The eastern hospital grounds are also located in relatively flat topography and are
bound by the Main Southern Railway to the west, the Georges River to the south
and industrial buildings to the north and east. The eastern hospital grounds are not
as built up as the western hospital grounds and comprised several on-grade AC and
gravel surfaced car parking areas, an internal AC road network, lawn areas and

scattered shrubs and trees.
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The details of the buildings located in the eastern hospital grounds are summarised

below.

Staff Recreation: Single level brick building. An in-ground swimming pool and a
tennis court were located to the north of this building.

Child Care: Single level brick building.

Staff Development: Single level brick building.

Hugh Jardin: Single level brick building.

Interpreter: Aluminium clad light-weight building supported on brick piers.
Stores: Three aluminium clad light weight storage buildings.

Area Physical Resources: Aluminium clad light-weight building supported on
brick piers.

Information Services: Two level building of concrete frame and brick wall
construction.

Area Administration: Two level building of concrete frame and brick wall
construction.

Meodular Building: Aluminium clad light-weight building supported on brick piers.
Central Energy: Steel frame and aluminium clad building, with steel cylinders up
to approximately 14m high on its western side. On its eastern side were two
external suspended steel structures, which supported large plant. To the west of
this building, on the western side of the access road was a group of liquid

oxygen cylinders up to approximately 7m high.

Along the southern side of the eastern hospital grounds, the riverbank graded steeply

down to the Georges River for a vertical height of about 11m and was covered in

dense vegetation. The subject length of the riverbank is located on a bend (erosion

side) of the Georges River. The upper portion of the riverbank generally graded

between 28° and 45°.  The basal portion of the riverbank was generally

scoured/eroded, resulting in steeper soil slopes (up to sub-vertical).
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4.1.3 Services Tunnel

We understand that a services tunnel extends in a westerly direction from the
Central Energy building in the eastern hospital grounds, below the Main Southern
Railway, into the western hospital grounds. The approximate location of the
services tunnel 1s shown on Figure 1. The details of the services tunnel {eg. width,

invert level, etc.) and the location of the western end of the tunnel are unknown.

4.2 Subsurface Conditions

The 1:100,000 Series Geological Map of Penrith indicates the western end of the
western hospital grounds to be underlain by residual soils then Bringelly Shale, and
the remainder aof the hospital grounds to be underlain by Tertiary alluvial soils,

associated with the Georges River, then Bringelly Shale.

Generally, the boreholes drilled at the western end of the site (ie. BH1007 and
BH1008) encountered pavements and fill overlying residual soils, then shale bedrock
at relatively shallow depth. The remaining boreholes generally encountered
pavements and fill overlying variable and deep alluvial soils, then shale bedrock.
Reference should be made to the attached borehole lags for details at each specific
location. A summary of the subsurface conditions encountered in the current

boreholes is provided below.

Pavements
A 120mm thick reinforced concrete pavement was encountered in BH1001. In

BH1007, 50mm thick brick pavers were encountered.

Fill

Fill, cemprising clayey and/or granular soils, was encountered below the pavements
in BH1001 and BH1007, and from the surface in the remaining boreholes, to depths
between 0.2Zm (BH1004) and at least 3.15m (BH1003). Inclusions of igneous and
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sandstone gravel, sandstone cobbles, concrete and brick fragments were
encountered in the fill. The fill in BH1002, BH1003, BH1003A, BH1004, BH1006
and BH1008 was surfaced with grass. Based on the SPT results, the fill in BH1001,
BH1003, BH1006 and BH10Q008 was assessed to be variably compacted, with poor
compaction indicated in BH1001. BH1003 was terminated within the fill profile at
3.15m depth.

Alluvial Soils

Variable alluvial soils were encountered below the fill in BH1001, BH1002,
BH1003A, BH1004, BH1005 and BH1006. The upper alluvial soil profile generally
comprised silty clays and sandy clays of variable plasticity and of very stiff to hard
strength. At depths between 2.0m (BH1005) and 7.0m (BH1003A), the alluvial
clays were underlain by alluvial sands, silty sands and clayey sands, which in
BH1001, BH1004, BH1005 and BH1006, extended down to the bedrock surface.
The sands were generally medium dense to dense and contained clayey bands/zones
which ranged in thickness between 0.5m and 3.0m. Iin BH1002 and BH1003A, the
alluvial sands were underlain by alluvial silty clays and sandy clays of variable

plasticity.

No SPTs were carried out within the basal alluvial soil profile as the boreholes were
continuously rotary washbore drilled in order to prove bedrock. As such, an
assessment of relative density and strength of the basal alluvial soil profile could not

be made.
Residual Soils

Residual silty clays of predominantly high plasticity and of stiff to hard strength were
encountered below the fill in BH1007 and BH1008.
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Shale Bedrock
Shale bedrock was encountered in all boreholes, except BH1003, at depths between

2.2m (BH1007) and 21.55m {BH1005).

The shale bedrock in BH1001, BH1002, BH1003A, BH1004, BH1005 and BH1006
was generally fresh and of medium and high strength. In BH1001, BH1002 and
BH1006, the upper shale profile was generally extremely to distinctly weathered and
of extremely low and very low strength. This upper “weak” shale profile ranged in
thickness between 0.25m {BH1006} and 0.7m (BH1001). The diamond cored
portions of these six boreholes encountered few rock defects (including crushed
seams, clay seams, extremely weathered seams, and joints). No rock defects were

encountered in BH1005.

The shallower bedrock encountered in BH1007 and BH1008 was generally of poorer
quality to the other boreholes and contained significant defects including deep
weathered profile and core loss zones. In BH1007, distinctly weathered shale of
medium strength was encountered at 4.9m depth and extended down to borehole
termination at 6.05m depth. In BH1008, the bedrock profile was generally distinctly

weathered and of low and medium strength.

An engineering classification of the shale bedrock {in accordance with Pells et al.
1978, as revised by Pells et al. 1998} has been carried out and is tabulated below.
We note that the engineering classification is based on previous and current borehole

information.
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BH1001 15.65-16.25 - 16.25-16.70 - 16.70-19.256
BH1002 15,90-16.20 - 16.20-17.60 - 17.50-19.28
BH1003A - 17.00-17.30 - 17.30-19.00 -
19.00-20.00
BH1004 - - 18.80-19.70 - 19.70-20.95
BH1005 - - - - 21.55-23.72
BH1006 15.75-16.00 - 16.00-17.90 - 17.90-19.90
BH1007 2.20-4.90 - 4.90-6.05 - -
BH1008 4.00-7.00 - - - -

Groundwater

Groundwater seepage during augering was encountered in BH1001, BH1002,
BH1003A, BH1004 and BH1005 at depths between 7.4m and 9.0m. BH1003,
BH1006, BH1007 and BH1008 were “dry” on completion of augering. Due to the
introduced drill flush water associated with the rotary washbore drilling and the rock
coring, no meaningful final groundwater observations were made. However, full
water return was encountered during rock coring in all boreholes, indicating a
relatively impermeable rock mass. We note that the groundwater levels may not
have stabilised within the limited observation period. No long-term groundwater

monitoring was carried out.

4.3 Laboratory Test Results

The soil pH tests carried out on samples of the natural soils from all boreholes,
except BH1003, resulted in values between 5.1 and 7.0, indicating moderately
acidic to neutral soil conditions. The soil sulphate tests carried out on the same
samples resulted in values between 21mg/kg and 132mg/kg. The soil chloride tests
also carried out on the same samples resulted in values between <100mg/kg and

156mag/kg.
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The laboratory test results from two of our previous investigations at the hospital
indicated soil pH values as low as 4.1 and 4.6 for natural soil samples. These low

soil pH values indicate moderately to highly acidic soil conditions.

The result of the moisture content test carried out on a recovered rock chip sample
from BH1007 correlated well with our field assessment of the upper bedrock
strength. The results of the Point Load Strength Index tests carried out on the
recovered rock cores correlated well with our field assessment of bedrock strength.
The estimated UCSs generally ranged from 2MPa to 36MPa, however, values as high
as 46MPa and 48MPa were indicated in BH1004 and BH1005.

5 CONMMENTS AND RECOMMENDATIONS

5.1 Geotechnical Issues

We consider the following to be the primary geotechnical issues for the proposed

Liverpool Hospital Redevelopment Project:

* Presence of fill and its suitability to support structural loads.

» Presence of a clayey subsoil with an expected high potential for shrink-swell
movements with changes in moisture content.

» Presence of a service tunnel and significant undocumented buried services.

« Excavation adjacent to buildings which do not contain basement levels.

+« Ground borne vibration emissions associated with demolition and the trafficking
of construction plant.

+ Pile construction based on the varying depth to bedrock and relatively shallow

groundwater table,

The effects of the above geotechnical issues on design and construction are detailed
below. However, as the proposed redevelopment is at concept stage, specific

recommendations cannot be provided. As such, the following comments and
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recommendations are generalised and will need to be reassessed once the

redevelopment details have been finalised.

5.2 Existing Buried Services

We strongly recommend that a detailed services search be carried out for all external
areas of the hospital, particularly below the proposed redevelopment areas. The
locations of many existing buried services is unknown to the hospital maintenance
staff, as we encountered during the set out of previous and current boreholes. The

details should then be plotted onto a survey plan for future reference.

Buried services can then be rerouted if required. Alternatively, piles can be |ocated
appropriately to bridge across existing buried services. Similarly, buried service
information would be helpful during proof rolling inspection, particularly if trench

backfill heaves under the roller.

5.3 Site Earthworks

All earthworks recommendations provided for the proposed Liverpool Hospital
Redevelopment Project should be complemented by reference to AS3798-1996

(“Guidelines on Earthworks for Commercial and Residential Developments”).

5.3.1 Existing Fill

No details on the existing fill (ie. placement method, compaction specification,
density test records, etc.} have been provided to us. The fill was assessed to be
variably compacted, and in the case of BH1001, poor compaction was indicated. As
such, we consider the existing fill to be “uncontrolled”. In its current candition, the
fill is not suitable to support high level footings, but will most likely be suitable to
support the proposed external pavements on condition that the subgrade preparation

works, as outlined below in Section 5.3.7, are carried out.
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5.3.2 Demolition

Care must be taken during demolition so that ground borne vibrations to nearby
buildings and movement sensitive buried services are controlled. Depending on the
details and extent of demolition, it may be necessary to install vibration monitors on

nearby buildings to assess vibration levels.

5.3.3 Removal of Existing Trees

The proposed redevelopment areas contain scattered trees., We note that the
existing trees have likely caused localised “drying out” of the surrounding clayey
soils. Removal of the trees will therefore lead to the recovery of the clay soil
moisture content, resulting in differential swell movements in the vicinity of the
trees. The swell movements generated by the removal of the trees are in addition to
the shrink-swell movements, which can occur in the clayey soils due to weather
related natural moisture changes and by the reduction in surface evaporation
subsequent to covering the site with buildings and pavements. The latter
shrink/swell movements are outlined in AS52870-1996 (“Residential Slabs and

Footings — Construction”).

It is likely that moisture equilibrium in the clayey soils, following removal of the tree
stumps and roots, could take one to two years to develop, possibly longer if the
current “drought” persists. In order to reduce the effects that removal of the trees
will have on proposed on-grade buildings/structures and pavement areas, we

recommend they be removed as early as possible ahead of construction.

5.3.4 Site Drainage

The clay subgrade at the site is expected to undergo substantial loss in strength

when wet. Furthermore, the clayey subgrade is also expected to have a high shrink-
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swell reactive potential. Therefore, it is important to provide good and effective site
drainage both during construction and for long-term site maintenance. The principle
aim of the drainage is to promote run-off and reduce ponding. A poorly drained clay
subgrade may become untraffickable when wet. The earthworks should be carefully

planned and scheduled to maintain good cross-falls during construction.

5.3.5 Excavation

Prior to any excavation commencing we recommend that reference be made to the
WorkCover Authority of NSW's “Code of Practice - Excavation Work” dated
31 March 2000 {Cat. No, 312).

Furthermore, test pits will be required to confirm the footing details and foundation
materials of all adjoining buildings/structures. Underpinning may be required for
adjacent on-grade buildings supported on high level footings. The need for
underpinning will need to be jointly assessed by an experienced geotechnical

engineer and the structural engineer during the test pitting works.

In areas of proposed new single basements, we expect that the soil profile can be
readily excavated using hydraulic excavators or backhoes. Rock excavation may be
required at the western end of the site. Based on the weathered nature of the
bedrock, as encountered in BH1007 and BH1008, we recommend that excavation of
the shale bedrock be carried out using the bucket and ripping tyne of a large
excavator. We are not in favour of using hydraulic rock hammers due to noise
nuisance and the potential for ground borne vibration damage to nearby

buildings/structures.

5.3.6 Seepage

Groundwater inflows into the single basement excavations may occur as local

seepage flows at the base of any fill, through gravel bands or relic joints within the
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alluvial and residual silty clays, at the clay/bedrock interface, and through joints and
bedding partings within the bedrock profile, particularly after heavy rain. Seepage
volumes into the excavation are expected to be controllable by conventional sump

and pump dewatering systems.

5.3.7 Subgrade Preparation

The following subgrade preparation recommendations are applicable for new
buildings not underlain by a basement level and for external pavements. Following
demolition and removal of all trees and other vegetation, all grass, topsoil, root-
affected soil and any deleterious or contaminated existing fill should be stripped.
Stripped topsoil and root affected soils should be stockpiled separately as they are
not suitable for reuse as engineered fil. They may however be reused for
landscaping purposes. Reference should be made to the EIS report for guidance on
the offsite disposal of soil. Care should be taken during site stripping not to

undermine or remove support from adjacent buildings, structures or pavements.

Following stripping, the exposed soil subgrade below proposed building and
pavement footprints should be proof rolled with at least eight passes of a large static
smooth drum roller (say, at least 15 tonnes deadweight). The vibratory mode on the
roller should not be used due to the close proximity of nearby existing buildings and
structures and buried services, and the need to limit ground borne vibrations. The
final pass of proof rolling should be carried out under the direction of an experienced

geotechnical engineer for the detection of unstable or soft areas.

Subgrade heaving during proof-rolling may occur in areas where clayey subgrade
may have become “saturated”. Heaving areas should be locally removed to a stable
base and replaced with engineered fill, as outlined below in Section 5.3.8, or further
advice could be sought. If soil softening occurs after prolonged periods of rainfall,

then the subgrade should be over-excavated to below the depth of moisture
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softening and replaced with engineered fill. If the clayey subgrade exhibits shrinkage
cracking, then the surface should be watered and roiled until the shrinkage cracks

are no longer evident.

Engineered fill must be used to raise site levels up to design subgrade level.

5.3.8 Engineered Fill

Materials preferred for use as engineered fill are well graded granular materials such
as ripped or crushed sandstone, which are “clean”, free of organic matter and
particle sizes greater than 75mm. The benefit of granular materials is that their
compaction specification and controls, as outlined below, are less stringent than for
clayey soils. Stripped or excavated clayey and granular scils may be reused as
engineered fill on condition that they too are “clean”, free of organic matter and
particle sizes greater than 7bmm. Stripped or excavated granular soils should be

mixed in with the clayey soils.

Engineered fill comprising well graded granular materials, such as imported ripped or
crushed sandstone, should be compacted in maximum 200mm thick loose layers
using a large static roller to a minimum density of 98% of Standard Maximum Dry
Density (SMDD}. Engineered fill comprising stripped or excavated soils should also
be compacted in maximum 200mm thick loose layers using a large static roller to a
density strictly between 98% and 102% of SMDD and at a moisture content within
2% of Standard Optimum Moisture Content (SOMC). |

Density tests should be regularly carried out on the engineered fill to confirm the
above specifications are achieved. The frequency of density testing and level of
earthworks inspection and testing will need to be assessed by ourselves once the

redevelopment details have been finalised. Nonetheless, the geotechnical testing
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authority should be directly engaged by the client and not by the earthworks

contractor.

5.4 Retention Systems

Recommendations on retention systems will be provided once the redevelopment
details have been finalised. Nonetheless, for single basement levels, the sides could
be temporarily battered back at no steeper than 1 Vertical (V) on 1 Horizontal (H),
space permitting, and on condition that surcharge loads are kept well away from the
perimeter of the excavation. Conventional reinforced block retaining walls can then

be constructed along the toe of the batter slopes, and later backfilled.

If batter siopes cannot be accommodated within the available site geometry, or are
not preferred, then cast insitu retention systems, such as a contiguous pile walls,

will need to be considered.

5.5 New Footings

5.5.1 Light-Weight Buildings

For light weight on-grade buildings, high level footings founded in either alluvial or
residual silty clay of at least very stiff strength can be adopted. Such footings can
be designed for a maximum allowable bearing pressure of 150kPa. If the proposed
building footprint is underlain by deep fill, then it will most likely be necessary to
support the building on piles founded within the deep alluvial soil profile or in

bedrock, if shallow {ie. in the vicinity of BH1007 and BH1008}.
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5.5.2 Larger Buildings and Bridges

Based on the previous and current borehole logs, we recommend that proposed new
larger buildings/extensions and bridges be uniformly supported on piles founded in

the shale bedrock.

We have considered supporting these proposed structures on high level pad and strip
footings founded in the very stiff and hard alluvial or residual clays, however, this
option was not favoured based on the issues outlined below:

+« The maximum allowable bearing pressure would be limited to about 150kPa, thus
requiring large pad footings for high column loads.

e Variable alluvial soil profile of varying strengths/relative densities would likely
induce differential settlements between footings. Based on this, additional
boreholes or Electric Friction Cone Penetration (EFCP) tests, would be required to
further assess the variability in the alluvial soil profile. We note that “soft”
alluvial clays were encountered below 7m depth at the north-western corner of
the Mental Health building {refer to BH101 in Appendix F}. Specific settlement
analyses taking in account specific footing sizes, loads and locations, would also

be required to assess the feasibility of this option.

Due to the presence of sandy soils and groundwater, we recommend that the
proposed new buildings/structures be supported on continuous flight auger {CFA)
piles. CFA piles socketed at least 0.3m into the underlying Class V or better quality
shale may be designed for a maximum allowable end bearing pressure of 700kPa.
Deeper sockets may be designed using an allowable shaft adhesion value (in
compression) of 70kPa. Alternatively, CFA piles socketed at least 0.3m into Class Ill
or better quality shale may be designed for a maximum allowable bearing pressure of
3500kPa, Deeper sockets into the Class Il or better quality shale may be designed

using an allowable shaft adhesion value (in compression} of 350kPa.
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Higher end bearing pressures would most likely be justified on the Class Il or Class |
shale, however, further rock proving by completion of a number of additional cored

boreholes would be required for confirmation.

The bearing pressures above are based upon a serviceability criteria of deflections at

the pile toe of less than 1% of the pile diameter.

Piles on the shale bedrock may also be designed using “Limit State Design”
principles as detailed in the paper “Foundations on Sandstone and Shale in the
Sydney Region” by Pells, Mostyn and Walker (Australian Geomechanics, Number 33,
Part 3, December 1998, pages 17-29). For limit state design, ultimate bearing
capacities up to 30MPa could tentatively be adopted for Class Ill shale bedrock at
the site (based on the limited borehole data), provided that settlements to 5% of the
pile diameter can be tolerated and an extensive pile test program is undertaken. It
should be noted that such ultimate bearing pressures must be used in conjunction

with an appropriate geotechnical strength reduction factor {¢s} which is dependent

upon:
. Both the amount and quality of information available for the founding layer;
. The quality of workmanship and control in the piling process, and;

. The quality of a pile test program.

The strength reduction factor should be selected following reference to Tables 4.1
and 4.2 of AS2159-1995 (“Piling — Design and Installation”}. It must be understood
that the use of limit state design to adopt relatively high bearing pressures {above
the serviceability criteria described above) is not currently standard practice, and

there is increased risk of inadequate performance of the piles.

The major limitation when using CFA piles is the maximum available diameter of the

pile; usually 0.9m. For high column loads, pile groups may be required to support
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individual column loads. It is important to keep in mind that there are penetration
limitations when using CFA piling rigs and it may not be possible to socket the piles
into Class Il and Class | shale, and where there is medium and high strength shaie in
the Class I} profile. We recommend that only very large CFA piling rigs be brought
to site and that the prospective piling contractor be provided with a full copy of this

report and any additional geotechnical reports.

At the boreholes where an adequately thick alluvial sand profile was encountered (ie.
BH1001, BH1002, BH1003A, BH1004, BH1005 and BH10086), it may be possible to
support the structural loads on CFA piles or steel (helix) screw piles founded within
the sand profile. Bearing pressures in the order of least 1000kPa are anticipated for
such piles founded within medium dense or denser sands. To assess the feasibility
of this option and the suitability of steel screw piles, EFCP testing will be required to
confirm the depth, thickness and lateral continuity of the sands. Based on our
previous work, the thickness of the alluvial sand layer reduces significantly in a

westerly direction to the west of the Main Southern Railway.

5.6 Slab-on-Grade

Slab-on-grade construction for proposed new buildings is considered feasible
provided the subgrade is prepared as discussed in Section 5.3.7. Slabs-on-grade
should be constructed independent of the building footings and walls (ie. designed as

“floating” slabs} to permit relative movement.

Building slabs-on-grade should be supported on at least a 100mm thick sub-base of
an appropriate granular sub-base layer, and compacted to a minimum density of
100% of SMDD. The sub-base material will provide more uniform slab support and

would provide a more stable working platform during construction.

Last printed 13/07/2006 11:07:00 AM



Ref: M20303ZArpt

Page 24
< ¢

5.7 Soil Aggression

The current and previous laboratory soil pH tests have generally indicated moderately
to highly acidic subsoil conditions. Reference should therefore be made to the
Cement & Concrete Association of Australia Technical Note TN57 and to Section 6

of AS2159-1995 for appropriate precautionary measures.

5.8 Earthquake Design Parameters

For earthquake design in accordance with AS1170.4-1993 (“Minimum Design Loads
on Structures, Part 4: Earthquake Loads”), the following design parameters should
be adopted:

» Site Factor (S) = 1.0

+« Acceleration Coefficient (e} = 0.08

5.9 Additional Geatechnical Investigations

Once the redevelopment details are finalised, we recommend that we be provided
with a copy of the drawings for review so that an assessment can be made on

whether additional investigations and more specific advice are required.

6 GENERAL COMMENTS

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

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

This meeting should clearly define the lines of communication and responsibility.

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

contact this office.

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

recommendations has been correctly implemented.
This report has been prepared for the particular project described and no
responsibility is accepted for the use of any part of this report in any other context

or fer any other purpose. |If there is any change in the proposed development
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described in this report then all recommendations should be reviewed. Copyright in
this report is the property of Jeffery and Katauskas Pty Ltd. We have used a degree
of care, skill and diligence normally exercised by consulting engineers in similar
circumstances and locality. No other warranty expressed or implied is made or
intended. Subject to payment of all fees due for the investigation, the client alone
shall have a licence to use this report. The report shall not be reproduced except in

full.

Should you have any queries regarding this report, please do not hesitate to contact

the undersigned.

=

Andrew Jackaman
Associate
South-Western Sydney Office Manager

Reviewed By:

A C—

-
3 Agi Zenon

Senior Associate
For and on behalf of
JEFFERY AND KATAUSKAS PTY LTD
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Unit 3, 39 Buffalo Road
Gladesville, NSW 2111
Telephone: 02 9809 7322
Facsimile: 02 9809 7626
Email; dtreweek{@®jkoroup.net.au

TABLE A

Ref No: M20303ZA
Table A: Page 1 of 1

SUMMARY OF MOISTURE CONTENT TEST RESULTS

AS 1289 TEST METHOD 211
BOREHOLE DEPTH MOISTURE
NUMBER CONTENT

m %
1001 1.30-1.75 23.6
1001 2.85-3.30 19.7
1001 4.35-4.80 16.7
1001 5.90-8.35 18.6
1007 2.50-2.90 5.2

All sarvices provided by STS are subject to our stendard terms and conditions. A copy ia aveilable on request.

SIS

SOIL TEST SERVICES
ABN 43 002 145 173

.



Unit 3, 39 Buffalo Road
Gladesville, NSW 2111

Telephane:
Facsimile:

02 9809 7322
02 9809 7626

Email: direwesk@jkgroup.net.au

TABLE B

Ref No: M20303ZA
Table B: Page 1 of 2

SUMMARY OF POINT LOAD STRENGTH INDEX TEST RESULTS

S

SOIL TEST SERVICES
ABN 43 002 145 173

BOREHOLE

DEPTH

ESTIMATED UNCONFINED

s (s0)
NUMBER COMPRESSIVE STRENGTH
7 m MPa (MPa)
1001 16.71-16.74 0.7 14
17.12-17.15 1.2 24
17.81-17.83 1.1 22
18.15-18.18 1.4 28
18.91-18.93 0.9 18
19.23-19.25 1.1 22
1002 16.35-16.37 0.8 16
16.89-16.91 1.4 28
17.13-17.15 0.6 12
17.81-17.94 1.5 30
18.21-18.23 0.8 16
18.78-18.82 1.3 26
19.25-19.28 1.7 34
1003A 17.14-17.16 0.7 14
17.92-17.94 0.4 8
18.10-18.13 0.9 18
18.85-18.87 0.9 18
19.10-19.13 0.8 16
19.92-19.95 1.5 30
1004 18.88-18.90 1.1 22
19.04-19.06 1.3 26
19.89-19.92 0.9 18
20.15-20.17 2.3 46
10056 21.70-21.73 2.4 48
22.22-22.25 1.8 36
22.90-22.92 1.0 20
23.46-23.48 0.7 14

Notes: See page 2 of 2

All services provided by STS are subject 10 our standard terms and cenditions. A copy is available on request.



Unit 3, 39 Buffalo Road .
Gladesville, NSW 2111
Telephone: 02 9809 7322

Facsimile: 02 9809 7626 SOIL TEST SERVICES
Email: dtreweek@ikgroup.net.au ABN 43 002 145 173

Ref No: M203037ZA
Table B: Page 2 of 2

TABLE B
SUMMARY OF POINT LOAD STRENGTH INDEX TEST RESULTS
BOREHOLE DEPTH Is sy ESTIMATED UNCONFINED
NUMBER COMPRESSIVE STRENGTH
m MPa (MPa)
1006 16.90-16.92 1.2 24
17.05-17.09 0.9 18
17.92-17.95 13 26
18.11-18.13 1.3 26
18.87-18.89 1.2 24 et
19.69-19.72 15 30
1007 3.42-3.44 0.6 12
5.00-5.02 0.8 18
5.43-5.45 0.8 18
5.98-6.00 0.7 14
1008 4.80-4.82 0.2 4
5.07-5.10 0.5 10
5.36-5.38 0.9 18
6.15-6.18 0.4 8
6.60-6.63 0.3 6
6.87-6.89 0.1 2
NOTES:
1. Inthe above table testing was completed in the Axial direction.
2. The above strength tests were completed at the 'as received'

moisture content.

Test Method: RTA T223.

The Estimated Unconfined Compressive Strength was calculated from
the point load Strength Index by the following approximate relationship
and rounded off to the nearest whole number :

U.C.s5 =20 lS {50)

W

All services provided by STS are subject to our standard terms and conditions. A copy is available on request.
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Borehole No.
1/4
Client: NSW DEPARTMENT OF COMMERCE
Project: PROPQSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
l.ocation: LIVERPOOL HOSPITAL, NSW
Job No. M20303ZA Method: SPIRAL AUGER & WASHBORING R.L. Surface:
Date: 30-5-06 EDSON 3000 Datum:
Logged/Checked by: M.T.//&/
0 —_
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b - FILL: Silty sand, fine to medium M - - I | REINFORCEMENT,
3 grained, dark grey, with concrete |l {45mm AND 55mm
and brick fragments and igneous ITOP COVER
N =8 1 gravel. " APPEARS
7.3,6 | . POORLY
COMPACTED
! | CH SILTY CLAY: high plasticity, brown, |MC>PL | VSt - ALLUVIAL
-/ red and light grey, with root fibres r
| and a trace of ironstone gravel. 310
N=28
3244 | 320
te 310
! 2 - / -
N = 19 3 as above, MC<PL| H 410 |
5 g 11 but with no root fibres. 410
fASd . [00 2
4 — / -
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CLAYEY SAND: fine 10 medium M {D} L
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BOREHOLE LOG

Borehole No.

1001

Client:
Project:

Location:

NSW DEPARTMENT OF COMMERCE
PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
LIVERPOOL HOSPITAL, NSW

Job No. M20303ZA

Method: SPIRAL AUGER & WASHBORING R.L. Surface:

EDSON 3000

grained, light grey, with occasional
clay bands.

as above,
but brown and dark grey.

Date: 30-5-06 Datum:
Logged/Checked by: M.T.//&/
(2] _—
o o
[ = = o
£ = 8 — g 2 -2 Z g
2 & @ g P 8 DESCRIPTION e 55| 8 Ew Remarks
T o ~ o Q= 5 E 5 0 e e
E T - £ = oF e8%| 2ol kEs
8S lifad 3 | B | £ |EE $58| 235|555
I Y T a 5] 20 SO0 | hoiTecx
=T 8P SAND: Tine to medium grained, ™M (D}
orange brown and light grey. -
N > "as above, | i
8,18/ but light grey. -
i30mm N
REFUSAL SAND: fine to coarse grained,
brown. -
— — :
N > - CONTINUQUS
15,3/ |  SPIRAL AUGER AND
10mm h WASHBORE
REFUSAL I DRILLING (ie NO
| INSITU TESTING}
FROM 9.16m DOWN
SC | CLAYEY SAND: fine to medium - T0 15.65m IN
grained, brown. . ORDER TO PROVE
BEDROCK
SM SILTY SAND: fine to medium COMMENCE

ROTARY WASHBORE
DRILLING
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Borehole No.

BOREHOLE LOG 1001

3/4

Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW

Job No. M20303ZA Method: SPIRAL AUGER & WASHBORING R.L. Surface:

Date: 30-5-06 EDSON 3000 Datum:

Logged/Checked by: M.T./41#

SAMPLES

DESCRIPTION Remarks

Groundwater
Record
U
DB
Field Tests
Depth {m}
Moisture

=] Condition/
Weathering
Rel. Density
Hand
Penetrometer
Readings (kPa.)

& Classification

=)
)
J
2
=
[=
©
i
Q

¢nf Unified
, | Strength/

SILTY SAND: fine to medium
grained, brown and dark grey, with
occasional clay bands.

15

SHALE: dark grey, with clay seams. | XW-DW [ EL-VL

16 ~

3 1
UNHHHHNY

REFER TO CORED BOREHOLE LOG

19— -
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Borehole No.

CORED BOREHOLE LOG 1001,

Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL MOSPITAL, NSW
Job No. M20303ZA Core Size: NMLC R.L. Surface:
Date: 31-5-06 Inclination: VERTICAL Datum:
Drill Type: EDSON 3000 Bearing: - Logged/Checked by: M.T./47%
5 CORE DESCRIPTION POINT DEFECT DETAILS
4
= @ . o ST!I;(E)QGDTH DEFECT DESCRIPTION
§ 1 E 3 Rack Type,]gra:n character- % < SPACING Type, inclination, thickness,
= %') z 12 Istics, colour, structure, £l ®? (mm) planarity, roughness, coating.
A S - minor components, B §
z |'8 A ® 2| b 888200 Specific General
15 R
i
START CORING AT 16.25m I
SHALE: dark grey, with fine Fr | M-H DT n | - 20mmy
grained, light grey sandstone L-M Do
laminae. bedded at 0-6°, M M. UL s, 1omma
spacing up to Smm, R
i B
RET- - Cr, Bmm.t
URN SREE R
T END OF BOREHOLE AT 19.25m
20 SEREEN
]
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BOREHOLE LOG 1002

Borehole No.

1/4

Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPQOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW

Job No. M20303ZA
Date: 9-6-06

Method: SPIRAL AUGER & WASHBORING R.L. Surface:

EDSON 3000 Datum:

Logged/Checked by: M.T./ 4%/

SAMPLES

Groundwater

ﬁ_ecord
50
Field Tests

Depth (m}

Graphic Log

DESCRIPTION Remarks

Unified
Classification
Strength/

Rel. Density
Hand
Penetrometer
Readings {kPa.]

N = 23
9,11,12

N = 20
9,13.16

=
16,22,
5/20mm
END

N> 29
14,23,
6/15mm
END

o

A | Condition/
21 Weathering

g -
3 Moisture

FILL: Silty clay, medium plasticity, GRASS COVER

dark grey and dark brown, with

£
Q
A
!
=
XI

gravel and a trace of fine to mediu 600 1 ALLUVIAL

CL \concrete fragments and igneous %

grained sand and root fibres, -~ 800
SILTY CLAY: low to medium S600 |
plasticity, light brown, with a trace

of root fibres,
as above, -
but high plasticity, brown, red
brown and light grey. > 8600
=600 [
> 600

CH

SANDY CLAY: high plasticity, light
grey, light brown and red brown.

SAND: fine to medium grained, light M D
grey, yellow brown and red brown,
with a trace of clay fines.

as above,
but light brown and fight grey.

CLAYEY SAND: fine to coarse
grained, light grey, red and yellow
brown, with occasional ciay seams. -

as above, L
but fine to medium grained, light

grey.

N =233
14,15,18

SAND: fine to medium grained, light
grey and light brown,
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BOREHOLE LOG

Borehole No.

1002

2/4

Client:

Project:

Location:

NSW DEPARTMENT OF COMMERCE
PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
LIVERPOOL HOSPITAL, NSW

Job No. M20303ZA

Method: SPIRAL AUGER & WASHBORING R.L. Surface:

Date: 9-6-06 EDSON 3000 Datum:
Logged/Checked by: M.T./47/
<] —
HI) B
5 i £ o 5 &
8 = 2 _ 2 =t -2 2 5
= cj(} @ = = i DESCRIPTION o 5E| E8 E o Remarks
2o oy 2 - = 5SSl vg s
= = £ E lz% 55%| 2C o835
g o e g | T IER 25§2| E5|558
@ e 2ol T a & |30 203 | hae|xzdex
=1 &P SAND: fine to coarse grained, grey M D
and brown, with a trace of clay
finas.
I w MB
N =10 5
4.6,4 as above,
but grey.
w2 CL-CH] SANDY CLAY: medium to high MC>PL| (St
plasticity, light grey and red brown. V5t}
N=7
43,4
COMMENCE
ROTARY WASHBORH
DRILLING
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.
0 0O ”
Client: NSW DEPARTMENT OF COMMERCE
Project: PROPQSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW
Job Ne. MZ20303ZA Method: SPIRAL AUGER & WASHBORING R.L. Surface:
Date: 9-6-06 EDSON 3000 Datum:
Logged/Checked by: M.T./A%/
: S
5 o o 5 > g
g 2 ; R g DESCRIPTIO tEl28| £ R
EE by ﬁ ;_:_ E 3 % RIPTION 5:5 E gé g E emarks
588 |Gy 32 5| §|E4 Ee5|5_|28%
(E£|| fa] [ 8 5 56 583 $£ ;5:"5';‘@
/ ACL-CH| SANDY CLAY: medium to Figh MESTFL - CONTINUGUS
-: i, plasticity, light grey and red brown. L WASHBORE

PRILLING [ie NO
INSITU TESTING)
FROM 12.46m
DOWN TO 15.9m IN
ORDER TO PROVE
-  BEDROCK

SHALE; dark grey, with clay seams. XwW EL - L

REFER TO CORED BOREHOLE LOG

19 -







Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

CORED BOREHOLE LOG 1002

Client: NSW DEPARTMENT CF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW
Job No. MZ20303ZA Core Size: NMLC R.L. Surface:
Date: 9-6-06 Inclination: VERTICAL Datum:
Drill Type: EDSON 3000 Bearing: - Logged/Checked by: M.T./;fj/f
E CORE DESCRIPTION POINT DEFECT DETAILS
2 o LOAD DEFECT DESCRIPTION
[5] . (2]
& |z| g | 3| PockDweeguinchacter | & STREIOTH) spACING | Typs, incination, hickness
= 3| = % mir;or com’ponents ' = & {(mm) planariiy, roughness, coating.
5 | &l © ) 3| 8
g @ a S g & Specific General
15
16 -
START CORING AT 16.20m
SHALE: dark grey, with fine Fr | M-H
grained, light grey sandstone
taminae, bedded at 0°-5°, - Be, 20%, P,
| spacing up to 3mm. A RS
17 L
g
FULL
RET-
URN
18 =
SRR B i T
IR EEE
19
RN B
END OF BOREHOLE AT 19.28m R

COPYRIGHT
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Jeffery and Katauskas Pty Ltd 4(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG 1003

1/1
Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOQSED LIVERPOOL HOSPITAL REDEVELOFMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW
Job No. MZ20303ZA Method: SPIRAL AUGER R.lL. Surface:
Date: 13-6-06 EDSON 3000 Datum:
Logged/Checked by: M.T.//;f//
) —_
= - ud @ n“f
g 2 2 =1 81 % =8|, 2| £
'EE % E _E_ e - ‘g DESCRIPTION g;& E gg’ S "g’, Remarks
33 /4 T 2| & |£8 BEEIE|BER
5&A3RE & 8| & |55 =8z || 28
DRY ON FILL: Silty elay, medium plasticity, |MC<PL GRASS COVER
COMPLE dark grey, with a trace of fine to
10N medium grained sand, igneaus | APPEARS
gravel, root fibres and concrete MOBDERATELY
N =10 fragments. I COMPACTED
3,4.6
N = 10 FiLL: Silty clay, high plasticity, light
3';1 6 grey, red brown and brown, with a
e trace of fine to coarse grained sand,
1 ‘0 igneous gravel, concrete fragments
Q’Q‘ and sandstone gravel. -
AP
RS
00
KR
0
RS
<KD
0.0
| odele!
K
XKD
LS
XX
S5 -
END OF BOREHOLE AT 3.15m [ 'TC" BIT REFUSAL
ON INFERRED
BURIED PIPE
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG 1003A

1/4

Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOQOL HOSPITAL REDEVELOPMENT PRCJECT
L.ocation: LIVERPOOL HOSPITAL, NSW

Job No. MZ20303ZA Method: SPIRAL AUGER & WASHBORING R.L. Surface:

Date: 13-6-06 EDSON 3000 Datum:

Logged/Checked by: M.T./A5#

tn —_
- L@
5 a o 5 o> > &<
5 2 2 £ 1 3 % TEl=B| €% Remark
% - b "g} E o o & DESCRIPTION g s E _g = 55 emarks
et =~ £ 9 'g = c [m} = 25
28 o = a 8 | £ a2 22| B8 |23
o o a a =1 o | P = c @
oo L 2 @ @ “ c - =} = 0| S 5
(G = g v ' w e (G =) 202 | b |ITacx
0 FILL: Silty clay, medium plasticity, {MC<PL GRASS COVER
E dark grey, with a trace of concrete
E fragments, igneous and sandstone
gravel and root fibres,
b FILL: Sand, fine to medium grained, M B
: dark brown, with sandstone gravel
J and cobbles {up to 120mm.t}.
2 — -
4 CH SILTY CLAY: high plasticity, light MC<PL H -
3 / arey and red brown, with ironstone I ALLUVIAL
4 gravel.
N> 28 3] >B800 |
7,13, > 600
15/70mm E =800 |
END E -
4 — -
1 540
N = 27 | i
7,12,15 ? >5g80
5 |
CH SANDY CLAY: high plasticity, light L
grey and orange brown, with a trace A
of ironstone gravek.
N > 25 >600 ™
9,17, >600
8/40mm h > 600
END I
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG ‘lOOS;]ﬁ\:1

Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOCOL HOSPITAL, NSW

Job No. M20303ZA Miethod; SPIRAL AUGER & WASHBORING R.L. Surface:
Date: 13-86-06 EDSON 3000 Datum:
Logged/Checked by: M.T./£%/
n —
p L
& = @ § @ Z 25
3 2 % | 3] % =25 B3
_% - & & E m o & DESCRIPTION g‘g g _a < s & Remarks
£ S | £ | §|28% ZEE| 5o |BES
8 it @ S| & |ES8 952|235 |558
o e | iC a & |30 SO0zl he |z
e 80 CLAYEY SAND: fine to medium M MD
grained, light grey and orange -
brown, with clay seams. L
SP SAND: fine to coarse grained,
brown, with clay fines.
b N = 20 SC | CLAYEY SAND: fine to coarse w |~ CONTINUOUS
9 _]_0 10 grained, light grey and brown. ©  SPIRAL AUGER AND
S 10, WASHBORE

DRILLING {ie NO

I INSITU TESTING)
FROM 8.45m DOWN
TO 17.00m DEPTH
— IN ORDER TO PROVE
BEDROCK

COMMENCE
ROTARY WASHBORE
DRILLING

SM | SILTY SAND: fine to coarsa grained,
grey.




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

o

Borehole No.

T003A

Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW

Job No. M20303ZA

Method: SPIRAL AUGER & WASHBORING R.L. Surface:

and brown.

Date: 13-6-06 EDSON 3000 Datum:
Logged/Checked by: M.T./A%
[ —
o L
2 s o 2 | £ _o| z| Bt
z < [ E | 7 g DESCRIPTION eS5E| 22| Eg9 Remarks
T - ey 2 | g i=g| 248 £E
28.|la z E S 1 g8 229F| 5.|22%
2 8% |l (] o © = 852 5o |®858
TG e (T a 5] 30 202 | he |Tax
/ 2 1CL-CH| SANDY CLAY: medium to high MC>PL -
+ X :" / plasticity, dark grey and brown.
| SAND: fine to coarse grained, dark | W |
brown.
[TSILTY CLAY: high plasticity, grey |MC>PL |

COPYRIGHT

18

19 4

20 -

REFER TO CORED BOREHOLE LOG







Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

CORED BOREHOLE LOG

Borehole No.

T1003A

4/4

Client:

Project:

Location:

NSW DEPARTMENT CF COMMERCE
PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
LIVERPOOL HOSPITAL, NSW

Date:

Job No. M20303ZA
14-6-06
Drill Type: EDSCN 3000

Core Size: NMLC

Inclination: VERTICAL

Bearing: -

R.L. Surface:
Datum:
Logged/Checked by: M.T./AH

COPYRIGHT

£ CORE DESCRIPTION POINT DEFECT DETAILS
2 LOAD
= o . o strengTH| DEFECT DESCRIPTION
¢ €| E 3 RC?Ck. Type, grain character- £ _,; SPACING Type, inclination, thickness,
- 12 = | &L istics, colour, structure, 2 = INDEX { ) planarity, roughness, coating.
g 18| £ ‘::cg. minor compenents. 5 g 15{50) mm
[+ . ® ol
z &l &8 | @ 2| & Specific General
16
. START CORING AT 17.00m
H SHALE: dark grey, with fine Fro | M TCr, 20mm.t
grained, light grey sandstone XWSICr. Bmm.t
laminae bedded 0-5°, spacing '
up to bmm,
18
FUELL
RET-
URN
19 -J, 0%, P S5
- XWS/Cr, 70mm.1
- J, 0%, P, R
) 350 P S
-1, 809 P 3
. Be, 20°,F, §
2 H

21 -

227

END OF BOREHOLE AT 20.00m
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

7 ¢

Borehole No.

1004

1/4

Client:

Project:

fLocation:

NSW DEPARTMENT OF COMMERCE
PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
LIVERPOOL HOSPITAL, NSW

Date:

Job No. M20303ZA

1-6-06

Method: SPIRAL AUGER & WASHBORING R.L. Surface:

EDSON 3000

Logged/Checked by: M.T./A%

Datum:

SAMPLES

Groundwater

Record

UB0
DB

Field Tests

Depth (m}

Graphic Log

Unified
Classification

DESCRIPTION

Moisture
Woeathering

Strength/

Rel. Density

Rermarks

Penetrometer
Readings (kPa.)

Hand

N = 38
13,17, 21

N = 37
11,16,21

N = 36
11,16,21

N> 29
18,25,
4/10mm
END

> 1
12,87/
150mm

END

o

CH

FILL: Silty sand, fine to medium

Z | Condition/

GRASS COVER

grained, dark brown, with igneouS/

w]

(L)

gravel and root fibres.

SAND: fine to coarse grained, light
brown, with a trace of ironstone
gravel.

SILTY CLAY: high plasticity, red
brown and light grey, with a trace
of fine to medium grained sand and
ironstone gravel.

SANDY CLAY: high plasticity, red
brown and light grey, with a trace
of ironstone gravel.

MC<PL

ALLUVIAL

>600 |
>600
>600

>600 |
>800 |
> 8600

sC

CLAYEY SAND: fine to medium
grained, red brown and light grey,
with ironstone gravel.

SP

SAND: fine to medium grained, light
grey and orange brown;, with
occasional silty clay seams.

as above,
but orange brown, red and light
grey.

sC

CLAYEY SAND: fine to medium
grained, red brown and light grey.

2 SCICL

CLAYEY SAND/SANDY CLAY: fine
to medium grained, high plasticity,
light grey.

M/
MC<PL

sP

SAND: fine to medium grained, light
grey and brown.
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

Borehole No.

1004

214

Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW

Job Ne. M20303ZA

Method: SPIRAL AUGER & WASHBORING R.L. Surface:

EDSON 3000

brown and light grey.

Date: 1-6-06 Datum:
Logged/Checked by: M.T./ A%
m —
il S
5 £ c o 5
s |2 2 1| 8 % B 8| 2%
_g_c b § ___:E_ e - & DESCRIPTION g_g E gg) g fég Remarks
= £ (TR o oes S ==
23 |y 3 | B | B |5E 28|85 |283
Ge’ fad & a o |30 28z|heE|TE L
;<] 5P SAND: fine to coarse grained, Tight M 3]
gray and brown.
N>T11
17.11}
50mm
END
SP SAND: fine to coarse grained, dark
grey, with ¢lay seams.
— E @
SAND; fine to coarse grained, ND
yellow brown, with clay fines.
N=11 ;Zta\?v?:}?’cla bands
7.4,7 v '
N = 27
5,13,14
SCICH CLAYE‘Y SANI?ISAN[?Y CLAY_: fine W/ COMMENCE
to medium grained, high plasticity, |MC>PL

ROTARY WASHBORH
DRILLING
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG 1004

3/4

Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW

Job No. M20303ZA Method: SPIRAL AUGER & WASHBORING R.L. Surface:
Date: 1-6-06 EDSON 3000 Datum:
Logged/Checked by: M.T./A%
) —_
o L o®
g £ o & > gL
g 3 g |l e | 8| % t 8 .5| &%
_g - b E £ p - DESCRIPTION g‘g E g g E % Remarks
€z = £ E |23 58| cllugs
© 8 lnomn §| £ |3 282|535 |5538
G i ) G} 50 o2 |he|Tdce
SP SAND: fine to coarse grained, W - CONTINUOUS
4 brown and grey. - WASHBORE
1 DRILLING (ie NO
INSITU TESTING)
4 FROM 12.5m DOWN
| TO 18.8m IN ORDER
TO PROVE BEDROCK
18 SAND: fine to coarse grained, dark B
. grey.
16— I~
17 -
18 -
REFER TO CORED BOREHOLE LOG
19 -
20 I~







Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

CORED BOREHOLE LOG 1004

Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPCOOL HOSPITAL, NSW
Job No. M20303ZA Core Size: NMLC R.L. Surface:
Date: 1-6-06 Inclination: VERTICAL Datum:
Drill Type: EDSON 3000 Bearing: - Logged/Checked by: M.T./A%
3 CORE DESCRIPTION POINT DEFECT DETAILS
3 LOAD "™ pereeT
8 |2| 2| 8| RookType, grain choracter- | 2 STRENGTH| opaciNG Type, inclination, thickness,
= '_j = E iStiC_S' colour, structure, 2 % INDEX planarity, roughness, ceating.
% ; g -E. ‘% minor cornponents. § @
z |8 8o ) Specific General
T8
| START CORING AT 18.80m
SHALE: dark grey, with fine Fr H
grained, light grey sandstone -
laminae, bedded at 0°-5°, YEY - Cr, 3mm.t
spacing up to 20mm. - Cr, Smm.t
- XWS/Cr, 7mm,t
- XWS/Cr, 10mm.t
FULL S Bmm.t
RET-
URN -

as above, H
but spacing up to Bmam.

END OF BOREHOLE AT 20.95m

22

23 -

24 -

COPYRIGHT
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.
1/
Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW
Job No. M20303ZA Method: SPIRAL AUGER & WASHBORING R.L. Surface:
Date: 2-6-06 TO 7-6-06 EDSON 3000 Datum:
Logged/Checked by: M.T./AT/
w -
- | - = U
2 S @ E = 3 DESCRIPTION e 55| =2 E o Remarks
2o e 2 T = S22 50 e F
£ = — = £ &5 2 e| 20| 25
S g 3 | 5| B |EE sEs| 235|558
G Il 1 v ) ic a & |58 203 | he |zda
0 FILL: Silty gravelly sand, fine to D
b medium grained, dark grey, fine to 3
i \coarse grained angular concrete an)ﬂ MC < PL .
igneous gravel.
N=15 '// CH AL Silty clay, high plasticity, dar MC<PL| H iég I ALLUVIAL
5,7.8 i grey and yellow brown, with 480 |
lgneous gravel.
7 SILTY CLAY: high plasticity, orange B
i brown and light grey, with a trace -
\of root fibres, <600 |
N =23 SANDY CLAY: high plasticity, 600
511,12 orange brown and light grey, with a >800 [
trace of root fibres. |
CLAYEY SAND: fine to medium M b i
grained, light grey and yellow r
brown. L
. L
12,18, -
10/20mm L
END A
SAND: fine grained, light brown. L
N> Z7 -
12,15, 1
12/60mm
END 3
CLAYEY SAND: fine to medium MD |
grained, light grey, yellow brown r
and light brown, I
N =23 I~
10,11,12 -
as above, L
but yeliow brown, light grey and red L
brown.
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CONSULTING GEOTECHNICAL AMD ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG 1005

2/5
Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW
Job No. M20303ZA Method: SPIRAL AUGER & WASHBORING R.L. Surface:
Date: 2-6-06 TO 7-6-06 EDSON 3000 Datum:
Logged/Checked by: M.T./A%
.
g = 7 e | 8 g =8l .3 ‘é 2
é‘E ] § E E - ‘g DESCRIPTION 2:8 E gg g § Remarks
8 [ = B 5|28 285 5|28}
S5e! B8] 8 8| & |S0o =Sz|H8|f8&
T 80 CLAYEY SAND: fine to coarse [V MD
grained, light grey and orange
brown, with sandy clay bands.
N =28 W
9,10,16
N =13 CL | SILTY CLAY: medium plasticity,  |MC>PL| VSt- | 390
3_6 7 light grey, with fine to medium H 450
e grained sand. 420
N = 11 as above, VSt 320
3_4 7 but light grey and dark grey. 340
e 300
COMMENCE
ROTARY WASHBORE
DRILLING
'SP | SAND: fine to medium ér‘af;l—ed_, dark] W | - | B
grey and light grey.
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Jeffery and Katauskas Pty Ltd é(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG 1005

3/b
Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW
Job No. M20303ZA Method: SPIRAL AUGER & WASHBORING R.L. Surface:
Date: 2-6-06 TO 7-6-06 EDSON 3000 Datum:
Logged/Checked by: M.T./47/
m —-——
g z 2 =1 3| % 22l 3| &3
%E b} E § E . % DESCRIPTION ,95:33 E gg Eé Remarks
58 | Bdd 3B 2| 8 |23 2ef| E-|22%
o A s A SEL =8z | a2 |2de
CL SIETY CLAY: medium plasticity, MC>PL CONTINUOUS
dark grey and light grey, with a - WASHBORE
trace of organic matter. | DRILLING (ie NO
INSITU TESTING)
FROM 12.45m
DOWN TO 21.55m
DEPTH IN ORDER TO
15— - PROVE BEDROCK
16 — =
SAND: fine to medium grained, W B
brown, with clay bands.




COPYRIGHT

Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

Borehole No.

1005

4/5

Project:

Location:

Client: NSW DEPARTMENT OF COMMERCE
PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
LIVERPOOL HOSPITAL, NSW

Job No. MZ20303ZA

Method: SPIRAL AUGER & WASHBORING R.L. Surface:

Date: 2-6-06 TO 7-6-06 EDSON 3000 Datum:
Logged/Checked by: M.T./4H¥
w)
L -
5 i < & n“_’
g = g = &1 % =23 2
_g - 5 E E o -8 DESCRIPTION g -S E _g E S ‘é’) Remarks
5% 5 | £ 5|23 52|29 |=g%
T R K] g T | ES& s8] 85 |5¢c¢
R v iT a g | D0 =0z |G |cd e
SP SAND: fine to medium grained, W -

brown, with clay bands.

23 |

24 4

25 ~

26—

27 -

REFER TO CORED BOREHOLE LOG
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

CORED BOREHOLE LOG 1005,

Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW
Job No. M20303ZA Core Size: NMLC R.L. Surface:
Date: 7-6-06 Inclination: VERTICAL Datum:
Drill Type: EDSON 3000 Bearing: - Logged/Checked by: M.T.Mdg
3 CORE DESCRIPTION ig;:g DEFECT DETAILS
- DEFECT
by @ i DESCRIPTION
g |&| € = Rock Type, grain character- g = STRENGTH SPACING Type, inclination, thickness,
e =1 - istics, colour, structure, R INDEX planarity, roughness, coating
B |B] € | & minor components. = c 1.(50 {mm) ' ! )
B |5l & I [ 2 s( )
z |d} & | & 2 | B | M Mg 88820 Specific General
20 R B
START CORING AT 21.65m i
SHALE: dark grey, with fine Fr H R >< I R
grained, light grey sandstone A IR, &
laminae, bedded at 0°-5*°, Do oono
22 spacing up to 10mm, D B IR e
EEE N EEE R
FULL SEEEEE EERREE
RET- SRS RN
URN SERERE EREREE
23 =N RN FE
RN BT
END OF BOREHOLE AT 23.72m ; i
25
26
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

7 ¢

Barehole No.

1006

1/4

Client:

Project:

Location:

NSW DEPARTMENT OF COMMERCE

PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT

LIVERPOOL HOSPITAL, NSW

Job No. M20303ZA

Method: SPIRAL AUGER & WASHBORING R.L. Surface:

EDSON 3000

8,18,6
20mm
END

yellow brown, with a trace of clay
fines.

CLAYEY SAND: fine to coarse
grained, red brown, with ironstone
gravel and clay bands.

Date: 31-b-06 Datum:
Logged/Checked by: M.T./ A%/
w —
03 I
[ [org by fal)
2 = 2 | 8| £ ol _&| 82
2 (‘f, @ E =t 8 DESCRIPTION o 5| g2 £ g Remarks
2o s = £ [ o E 5el| 58 2
=l Ko =y T PR [ ] “ oS
8 | Bl B 2] 8|58 2285|2273
e itah & a8 & |55 s8z|ad|2d&
DRY ON c FILL: Silty clay, medium plasticity, |MC<PL GRASS COVER
COMPLE b dark brown, with root fibres and I
iON OF i concrete fragments and a trace of | APPEARS WELL
AUGER- igneous gravel. COMPACTED
ING r as above, 3
i Fh \but light grey and brown, with no / MC < PL H " I-
- concrete fragmgnts. - | ALLUVIAL
! SILTY CLAY: high plasticity, red and
- brown, with a trace of root fibres 3
] and ironstone gravel. ]
as above, >600
-/ but light grey and yellow brown, >800 |
h_ > 600
a , V) I
CLAYEY SAND/SANDY CLAY: fine |MC<PL/| H/
to medium grained, high plasticity, M D 3
light grey and brown. L
=600 |-
> 600
h >8600 [
SAND: fine to medium grained, M D I
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG 1006

Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW

Job No. M20303ZA Method: SPIRAL AUGER & WASHBORING R.L. Surface:

Date: 31-5-06 EDSON 3000 Datum:

Logged/Checked by: M.T./W

DESCRIPTION Remarks

SAMPLES

B
S

Groundwater
Record

o]
Field Tests
Depth {m}
Graphic Log
Rel. Density
Mand
Penetrometer
Readings {(kPa.}

T Classification
| Moisture

Al Condition/
= Weathering
- Strength/

o Unified
O

SILTY CLAY: high plasticity, light
grey and orange brown, with a trace
of fine to medium grained sand, 1
ironstone gravel and root fibres. 5600

3o1s | ] 2600 |
= 4 >600 |

N
N

N> g >800 [
: 9,16, >B600 |
@ 16/80mm > 600
END 9 - [ COMMENCE

l  ROTARY WASHBORH
DRILLING

SP | SAND: fine to medium grained, W
brown. - CONTINUOUS

WASHBCRE
DRILLING fie NO

F INSITU TESTING)
FROM 8.93m DOWN
TO 15.75m DEPTH
I~ IN ORDER TG PROVE
BEDROCK

SAND: fine to coarse grained, grey -
and brown, with occasional
ironstona gravel bands,
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.
3/4
Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOQSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW
Job No. M20303ZA Method: SPIRAL AUGER & WASHBORING R.L. Surface:
Date: 31-5-06 EDSON 3000 Datum:
Logged/Checked by: M.T./AW
& ~
5 z > 5 > BE
g Z g |4 & DESCRIPTION T8l .8 B Remark
38 |l 3 2| 8|28 228 §.|223
G & MPhg @ a G | D0 =8z |®B& |88
0 SP SAND: fine to coarse grained, grey W -
and brown, with occasional
ironstone gravel bands.
15— -
= SHALE: dark grey, with occasional | XW-DW | EL-VL
16 - clay bands. L
= SW-Fr | L-M
P R REFER TO CORED BOREHOLE LOG B
18 -
19 -
20 ] -
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

CORED BOREHOLE LOG 1006

Client: NSW DEPARTIMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELCPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW
Job No. M20303ZA Core Size: NMLC R.L. Surface:
Date: 1-6-06 Inclination: VERTICAL Datum:
Drill Type: EDSON 3000 Bearing: - Logged/Checked by: M.T.V@/
3 CORE DESCRIPTION POINT DEFECT DETAILS
J o LOAD DEFECT DESCRIPTION
g £| E 3 Rock Type, grain character- g STRENGTH SPACING Type, inclination, thickness,
- 5 = E iSﬁC,s’ tolour, structure, 2 %a INDEX { } planarity, roughnéss, coating.
o [ = a minor components. ES & mm
2 /@]l a|a 2| B g My 88800 g Specific General
15 I
START CORING AT 16.20m ~ -
SHALE: dark grey, with fine Fr [MH] 000 R
grained, light grey sandstone o X Dl N - Cr. Gmm.¢
laminae, bedded at 0-5°, IESEEEEEEN -
spacing up to 5mm. S
roxr s Bt - Cr, amm.L
aERREEEY IR RN
FULL R TR
RET- I I
URN SEEEEY ERREEE
SEEIEE ERRREN
SEESEY IEREEE
END OF BOREHOLE AT 19.90m A B
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.
1/2
Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW
Job No. M20303ZA Method: SPIRAL AUGER R.L. Surface:
Date: 30-5-06 EDSON 3000 Datum:
Logged/Checked by: M.T./4¥¢
i -
‘2 %J » - g ‘§ - 2 Z g n;f
é o g § E é . g DESCRIPTION g :é E %E E é Remarks
28 .| 19dd = 2| 5 |£8 2258|228
G & i a & 50 s38zlad|ToE
DRY ON Y —\BRICK: 50mm.t ST <P
COMPLE 1 FILL: Gravelly silty clay, high
-ION OF plasticity, dark brown, fine to coarse
AUGER- CH | \grained angular igneous gravel. MC<PL}] H L -
ING N=14 7 SILTY CLAY: high plasticity, red >800 [ RESIDUAL
4,7,7 . brown, with ironstone gravel. >800 [
> 600
B N7 B
N> 33 . " as above, | >600 [
10,14, _ but light grey, red brown and =800 |
19/110mm brown, =600
END 1 i
2~ -

- SHALE: light grey, dark brown and bDw M
dark grey.

REFER TO CORED BOREHOLE LOG




STHRT (DRING AT 05w




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

CORED BOREHOLE LOG 1007

2/2

Client: NSW DEPARTMENT OF COMMERCE

Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW

Job No. MZ0303ZA Core Size: NMLC R.L. Surface:
Date: 30-5-06 Inclination: VERTICAL Datum:
Drill Type: EDSON 3000 Bearing: - Logged/Checked by: M.T./4p
3 CORE DESCRIPTION POINT DEFECT DETAILS
% o ) o> STIE-:{gIegTH DEFECT DESCRIPTION
S8l E| 2| Teton oo setre, | 5| £ SPACING | Type, inciiation, thickness,
- o ics, colour, . = ; .
5 |® _é _é minor components. fﬂg' :C:: {mm) planarity, roughness, coating.
4+ ) —
: [& & &5 =z B | M 888200 Specific General
2 oo
- START CORING AT 3.05m S
[EZZ4 INTERBEDDED SHALE: light DW/ | LM/
E5F55 brown, with crushed seams and [MC<PL: (vst)
¥z¥z4 SILTY CLAY: mediurn plasticity,
72rzs lhight grey.
3 0, XW/ | EL/
LA MCPL{ (VSt}
k2
a 222

SHALE: brown and grey brown, | XW | EL

}J, SUBVERTICAL, Un, R
bedded at 0¢-5°,

FULL

RET-
URN

- J, SUBVERTICAL, P, R

DwW M - XWS, 25mm.t

- CS, 6mm.t
- XWS, 15mm.t

- XWS, 40mm.t

- XWS, 10mm.t
- XWS, Smm.t

COPYRIGHT

END OF BOREHOLE AT 6.05m
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

Borehole No.

1008

1/2

Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPOOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERPOOL HOSPITAL, NSW
Job No. M20303ZA Method: SPIRAL AUGER R.L. Surface:
Date: 2-6-06 JK250 Datum:
Logged/Checked by: A.J./4F/
@ —
i -
o 5 c 54
G >
g - 3 £ g " DESCRIPTION 2.8 2% Remark
fe @] & | 2] 2 |%s S25| 55| ¢k emars
= e T @ b —Nrw] c 0 = =
e B =] o - + [=% mow R 5 @D . T oD
2 8. lbmy & g g | Em 562| E¥| 858
G i ! ] G |00 202 b |TEc
DRY CON 0 FILL: Silty sand, fine to medium M GRASS COVER
COMPLE grained, dark brown, with fine to
-GN OF coarsae grained sub angular
AUGER- sandstone gravel, with a trace of MC <PL APPEARS
ING N =10 clay nodules, coarse grained angulgr MODERATELY
3,5,5 slag gravel and brick fragments. COMPACTED
FEILE: Siity clay, high plasticity, dark
17 brown and various colours, with a
trace of fine to medium grained sub
angular sandstone and igneous
gravel and fine to medium grained
N = 25 sand.
9,10,15 - —
l / CH SILTY CLAY: high piasticity, crange | MC <PL H > 600 RESIDUAL
2 brown mottled light grey and red \ >600
E: brown.
N = 13 39 CL SILTY CLAY: medium plasticity, MC>PL| St 320
3_6 7 1 light grey mottled orange brown and -VSt 140
e 1 red brown, with a trace of fine to 270
medium grained sub angular
1 Mironstone gravel,
4 as above,
. but with ironstone gravel bands.
- SHALE: dark grey and dark brown, DwW L - LOW 'TC' BIT
RESISTANCE

REFER TO CORED BOREHOLE LOG
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

CORED BOREHOLE LOG 1008

Client: NSW DEPARTMENT OF COMMERCE
Project: PROPOSED LIVERPQOL HOSPITAL REDEVELOPMENT PROJECT
Location: LIVERFOOL HOSPITAL, NSW
Job No. M20303ZA Core Size: NMLC R.L. Surface:
Date: 2-6-06 Inclination: VERTICAL Datum:
Drill Type: JK350 Bearing: - Logged/Checked by: A..J.M’y,’/
- CORE DESCRIPTION POINT DEFECT DETAILS
: LOAD 1" perecT
% 9 . DESCRIPTION
& i&| E 3 Rock Type, grain character- g = STRENGTH SPACING Type, inclination, thickness,
- 3| = Q istics, colour, structure, g = INDEX fanarity, roughness tin
g 18| £ | & minor components. = 4 1.(50 (mmj P ¥, oUg : costing.
5 |5 B | S S| g 50
2 /ol ol d T B e My 28800 Specific General
4 B Donono o
START CORING AT 4.56m
o \CORE LOSS 0.05m Al ow T L-m - S, 40mm,t
SHALE: dark brown with dark T3S, Somm.:
grey and grey seams, bedded at - XWS/CS, 50mm.:
0-5°. WS, 10mm.
- Cr, 20mm.t
fo ] - Be, 0%, P, R, CLAY COATED
+ Cr, 45mm.1
RET- | - Ceanwa, abmm.
URN CORE LOSS 0.14m R
SHALE: dark brown, with dark PW | L-M :ngqlr,sri?nn'ttm.l
grey seams, bedded at 0-5°. - XWS, 20mm.1
..... L ISwsrcs, Tomma
..... - XWS, 20mm.t

END OF BOREHOLE AT 7.00m o
10- SRS
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For Previous Boreholes Refer to Appendix A

T For Previ__ous Boreholes Refer to Appendix B
to carpark!.— 73___' Jokomg 1 |1 ‘Approximate Location of Existing Service Tunnel
— ® :
B B For Previous Boreholes Refer to Appendix F
Medjcal Health Drugs r:‘f
Centre Service acehet ° Gate 4 For Previous Boreholes Refer to Appendix D P
to carpark ) - . actory area
BH1007, P Liverpool Girls' High Schoo y
(;ampbell st. - < vehiclas way Boundary BH1006 Boundary .
T o] Enhance FATTTFTTTTTIITOT e 8 o = o= == 3
- e BH1005 = dE= H= JE =
THERAPY /j Car Park i L4 o 3 = Z=EUIENSE =
[ ] B T SUSELSEL_SE =
PATHOLOGY = =T JE~~3E —
= ) | == 3= — =
BH1008—r——___| . _ { = Factory area
: a DON EVERETT A CENTRAL i| H = =
ALEX GRIMSON | HRAR LORY Ron Dunber ENERGY ’ OLD HELIPORT = | = *
_ I+ — = e
% JL s =i l:| CENTRAL || % ég é% \
£ o Do NEW MENTAL HEALTIt BUILDING . Physifal e E EMERGY i, :J =3 = ‘
5 R:s% rces.  BH1001 w /% L E g = !
é CAROLINE CHISHOLM ﬂ I—I Enginecring 7 y — — ‘
Vi LAJ]
EDUCATION 0o Ot &E;\ = Modstor Durking | ‘
CENTRE = 1 S I
. a BH100Z &2/ /% / e Em i
B I
RANSIT ] % Linen g - 1 E trRear
it Entrance = D Wing s A [ oy i 3
cg:(ggrk ) ﬂ CLINICAL BUILDING "Th N m / - Carpark
(basement) AL BUIL Sohithen < Lo carpar
r d lw) & rance South Wing i / Chiid care E Qr'.f;.:a: p /l'
Zlizabeth st < R ; — L - S :
kltzabeth s > 1 17 354 00 IR L5 33 305 A CTNR 200 01 ) DRI B T
Bigge Park Eﬂfl’? W Interpreter Hm‘“ Izl Infé)rnylllun
to carpark S T T LT Frvee
(basemncai) 1.“[““
Liverpool ‘

Technical College

For Previous Boreholes Refer to Appendix C

™ ™ T .

1 Oﬁm

For Previous Boreholes Refer to Appendix E

For Previous Boreholes Refer to Appendix G

- BOREHOLE LOCATION PLAN

Jeffery and Katauskas Pty Ltd k
Report No. M20303ZA Figure No. 1
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APPENDIX A

Borehole Logs and Borehole Location Plan from
Previous Report, Ref: 7088K dated 13 October 1989



Jeffery and Katauskas Pty Ltd ‘-k

CONSULTING GEQTECHNICAL ENGINEERS

Borehole No.

BOREHOLE LOG T

Client: i h =
Project:  PROPOSED LAY SURGERY.
Localion: 7335 (AWM BLIEN STRELET, LIVERFOOL .
JobNo. O89 A Method: _Sor24¢ AL 4552 R.L. Surface: /88
Date: 3-/0-59 ST DRALONER. Datum: Asscmvrcsn
g
— c '3: [
3 2 € §) '% e g %‘ E’E)
5 3 8 E |l e 2 DESCRIPTION S| £S5 |2ET Remarks
cE2| & — c = = SE |l 28]ccq
35| € T = a |2 8 2| 22 | £&E
2:0| 3 I, @ g g d 2L 129
O [ a o D0 =0 | O kPa.
ey i F/LA 5an Sfffgf/ ﬂPPB‘;;?S
5 BE Ry y
VL - . 25425, dDr Drioeen.
E770M [ H 5/07/_2/;}’ mg Q/a:f/a@, MC<PL| VST i
: o P e
ps | M2l BEAY T ?_eﬁ’ﬁnf_’%”_mi”/‘-’d R A 390 L
5, 14 6/ D e / LLAY - /azu Db_s‘z‘?cw‘g 7o ﬁgg
FEANITIER L — 5” r_gme J/Jfo‘fé T . T
s Ay N _CZ far/ Vr=loly ole'] |
] \_ﬁ"_"fﬁﬁ’ei g
§ +/ /  SHLTY (2 A ke p/a_sf/crlb/
i 57 ores rery mofte, L
/ / e IONSTONe
2 / _qrare/ -
Té _EL"_'[HY__/er_p){f__ch ;/— = ]
gl ey Lenrth somé shoke L
b5 N =D = g,%//ronsfnne Dearet £20
2,8, /2 1 40 ¢
D5 | Zf{ : ]
17— =Yy,
3 AN R |
——— SHALE  grecy o reclalish
=z browsn, ex}‘rzenve/g - s
— wieathéreds verd/ ek Laow i /7
== P sord exh ,—Zm/ - | RES/S TANCE.
TrE-x 120y P rereYy 2% I
] bondls ona ooy borcs,
A== -
"y i
ns == ¥ _
1 END OF BOREHILE AT 4-5m i
5_ -
; L
’é‘ - -
7




Jeffery and Katauskas Pty Ltd 'k

CONSULTING GEOTECHNICAL ENGINEERS

Borehole No,
BOREHOLE LOG -

Client:

Project: AROPOSED [OAY SLIRGERY.

Location: _%3-35 (AN BLIRN STRELT, LIVERFOOL .

Job No, 7055/( Method: _Soe24s  AryscEe R.L. Surface: &2,

Date: 3-/0-59 Y ORAFONWER. Datum: A4 ssurren

&

— [ . [rh]

3 3 8 El2 |, 8 DESCRIPTION £ 8651238 Remarks

c:0 a3 [ = e DG 3 = 2 8 cfd
S8l 3 15§28 25|83 |Tec
G2 & & a o |50 S0 | 0o kPa.

. LS, //g ;}f}'%nd Oi_/]c‘j? W/az.u M AL gpﬂff}é’s .
" % wx'//ess_snme grovels ey | romcarTED. “
| CF [BTY LAY Pigh pasticily, |Me<PL| 15
- reciiish Brotwrn onaﬁ so r
/ A/* =2 247 sorme 2
T worisione  Aorcs, 50

as| M / _ i 540 |

N - —
& 11 (9 —7;4 = IR V=2 ME<PL 70

J L2101 some shoe Aonds S50 |

53 AP ond ironsione bonds,
A ey ory? recy moﬁ'//ry -
4 T___ B

s 2 d
J | -5 obove 3

Lt no shok ons i

1 ronsione bores,

L5 T / oreLy. ‘ i

=0
3 ,_ L SR

oz _SHALE: brawry ond grecy. - | Low T BT
xRS axtremsit) Jo HieyP/e PESIS TANCE
4= L1807 FhHe. ' ve, Lﬂtéaé ' | wrre A DERATE
174 Lt _some 1o e L | £ANOS.
Rl X band's ot ol s Aoreds)
gl — — —— a5 0bo —-

v T but fughly weothereo] || Low 7o
ZFTER] VAT Ey ek, anth cementecd MODERATE
7 HOR| | ay sornclsione bonds ond L | RESISTANCE.

r gl rronsiore bonds, some
D Y | ooy bonds o [
] LN OF BOREHOLE AT 4 5m. I
-5'_“ -
} B
é ] -
| 7 [




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG

o

Borehole No.

1

|
w

Client:

Project:  AROPOSED L28Y SLIRGERY.
Location: _¥3-_35 [(HUNBLIRN STREET, L/IVELFPOOL .
Job No. 70884 Method: SE@4. AliEE8 A.L. Suiface: /7/
Date: 3 -/0 -8 7y oearoweEe. Dalum: A es urcn
3
[ [ *; [
% & re -g) % = E % Sé
Z |8 g El o |8 DESCRIFTION £2 |58 |RER Remarks
<D o3 = £ = > B 235 FRsBRE-EE
28| E 2 B - 5| 5% |Tac
G o & i@ 8 35 |50 SO | O0Ox | KkPa
\ CH _‘?/L]' Y é‘(;‘? Y ugh ks froy e f MO<PL 7.
gﬁ ] / b% 3, e A jy .
Yones | é é J‘Dﬂ')é /rm,s‘fane grevel,
77
Tidly 1 [ R R I
9 ;Z/_ o Vozay - | /ou_/ fosTicley . | | Me<AL| st Fr%
N =/3 gy LI 7 e SHE 250 |
o5 | ' IR andt pnsione bonds, 20
T i Lrexvirt ored PreL 250 |
:/_2{ mortie.
pu ‘ ' b -
. e - ESTIMIATED
< n( AT e TSl
_ T BHALE T Arocors /_'rnd low O
T extremely, o ;??’: /. EZ y MODERATE
7] ﬁ‘geaa/ﬁ:?f u_'//'}fr e L | T AT
pyky /romfo% Aardls o, | RESISTANCE
et oly HoNs,
_Li 2 ] as above -1
q_Z_—_ ] Durt ek, dark grety . i
== | mooseaTEe
e RES/STANCE.
=3
A= | R
= T e 2
o5 77 b /;/9 BES/STANCE
§ i e e oz Y
and oy bonds. i
45 END OF BOREHOLE A7 4 |
.é _ |




Jeffery and Katauskas Pty Ltd

CONSULTING GECTECHNICAL ENGINEERS

BOREHOLE LOG

X

Borehole No.

o

Ciient: X . ..
Project:  PROPOSED DAY SUIRGERY.
location: _23-~_35 [(HH/BLIBN STREE7, LIVERFOOL .
Job No. 7088 K Method: _S,or@4. Al R.L.Surface: /7S
Date: 3-/0 -5 HYDEAFOIWER, Datum: 4 cse/men
B 5
& o 8 1‘;} - g 0
g |, 2 |E|2) 8 25| 52|28
9 g 2 = | & |ps DESCRIPTION S8 | %5223 Remarks
E 2| & 5 = £ |2 @ O | B0 |8
O Q2 & = Q o = (“3 5 c C — | IT4dm
oL o @ 48] s = = o Q W
@ 2w [ Qa @ [DO 20l 0oc kPa
FILL: 577 I <PL BECEARS
%/va 70 7 /!_/m ﬁgé{ L c%r&)_ s
e PV e\ 42 25r 97 vel e T I
' /// .ﬁL!‘)’gzaﬂbg/%ﬂmﬁafy, i
— e Z ot LAY o E?‘f?)‘g A S 7o
D5 7 7= wﬂ’/? _}g bs*/fa o o -;?;%? i_
B ' ronsione 2o, y [~ -
{jmﬁ&% ond res moiie. 7 L
5 L
2 __—’ ;22 —
o5 | T~ SHALE " greey and brown . S
== ext cuertheres) L | LOW TCOB/T
7 exremely weat & very RESISTANCE
T Lienk wiith some ron "
= nclirotions and dady L
s [ o= Derrics, ]
3 _E{—C'J / a5 abovs o
ity P /J/gb/ wez’#aered - | mosEearE
s Z%rm;‘one Azt;/l;d_f ar || RESSTANCE
Ee clory band
T obave AIODERATE
gyl Hirt cecrt /b meeditl e |\ 73 A3
A strong. ES/STANCE.
A== | moperarE
= - | RESISTANCE.
05 KTz s i
i END OF BOREHOLLE AT 4 Sm. -
] |
5" ] |
& -
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APPENDIX B

Borehole Logs and Borehole Location Plan from
Previous Report, Ref: 7104J dated 2 November 1989



Jeffery and Katauskas Pty Ltd / k

CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.

/

BOREHOLELOG

Client: o
Project: LPROPOSED HEALTE SERVICE BLLNLLONE
Location: ENR. CANIPEELL STRELT AND (GOt BURN STREELET, LIVERCOOL.., NSw
Job No. 704 / Method: SZ/@4¢ AR A5E€
Date: L0 -89 GO 5.
3
— = '-; Q
g e |z |9 3 | 25| &8
: |3 3 | E| 2|8 DESCRIFTION S| 45|28 Remarks
c?| 4 = £ L |oG 25| w0 |85
38l | 3 |8 | 8|28 85|53 |%ie
G el & i a | ¢ |50 SO | O | kPa
o8y | ps TORSOIL + (X CL) Srey, e o
LN J =) LA L
VO £ TR SO0, : 1
ETION 1 / CL-c# KZA‘Y rneoh_;m fa% MESPL :
AND iy )9
ﬁ;gﬁe i f /m)‘f/c-’d rej i
i i 1ronsnne 57/7:;1/ .s |
N =12 #
05 /- L
4:5 - 7 JZ 300
i . £50 -
as SHALEY LLAY medenr
PasTion s creey wwilile . i
[ 05 SHALE : extrernred
wenfherery Xxienel -
et Brovury wnith some
chrty boreds . —
s | B/E T ESTIATED v
Pt INTERBEDDED SANDS TE/NE] BIT REFLISAL .
BOLINCING E SHALE: fire sy MODERATE
fighley creothers, - =
a5 Lo Aork Lroeewd Y £ (S TANCE
T LOW
o Grety. - \%ﬁ/\/ﬂi /
: 0 .
S B Vaky /V£ F2ne crened L | ey
= /72 ;;/ 7 xered RESISTANCE.
77 /um Hroneg 7o L
SAONG, ey - 7T BIT REFLISAL.
4 END OF BOREHOLE AT 3.6m. B
54 -
- -
6 -
1 L




-Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG

o

Borehole No.

Z

Client: _
Project: LROPODSEL HEALIH _SELVICE Sl LONET
Location: ENR. LANIPERELL STREET AN (FHI BLIRN _STREET, LIVERCDO., NS
Job No, o4 Method: _S:2/@849L Aet5£8
Date: B -0 -89 5.0 H £
N P
e c "‘s_‘ Q ®
§ 0 7 E g’ % o 5 § E‘ gg
(5] ¥ Qo - -
5ol 8 2 e g DESCRIPTION £2 25|23 Remarks
38| E ] a g £ a 2 S| s<|T £
3o & i 8 [ @ |50 S5 |O& | kPa )
Z?PSO/L Sy, )
g‘ij o5 E?? 5 ?/g/e é’ brazan
ol D5 w/f/) Tsarmne roots o o -
ENON Oregnsc Hores i A
AAD / L Sard ar’P samre AL ' L
A/F g’e CL-CH crushecs Sonolsfone
HOLIE: : - Grawe = T
o5 N =/6 ya / £24 Y/ mg’aﬂf;’;/m/foh 200 |-
F 6 /10 (@A-yy iy # 550
: ] / e it I
. — — — 25 aéaue -
) v Lu? wunth some i .
- 4 wonsione grovels /]
ViV et "
L SKTY LAY mer_'///_/m ESTIMATED v
‘/ plastcriey /i ? B/r REFUSHL
Z IR w///') SE 9/:7//1&9’
O SO, _,% A
D5 INTERBEDDELD 53/ STONE 17K LW BANAY)
E SHALE: ﬁ;g/?/f/ zb/}e i Z%ﬁﬁr‘?
Mo raiel, wastfered L IS TANE
zm?o/é 70 iy 1 ‘ngg DM ODELATE
DS , J11e /ned '
== | 0’0/;? T and ?feﬁ/ o
I
SANDSTONE  1ire qrerned] L
Voo )oe Dgad . f‘a_r//g/v{{_/
weetErecs, mechinm F | s
SFrOr) mﬁf/—angg greLy, || AES/STANCE.
Tl AIODEEATE
L BAND.
05 | i
ADERRTE
° - L SISTANCE.
.y | HiGr
RESISTARANGE.
ns -
] END OF BOREHOLE AT 5-5m. - - et sAL |
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Jeffery and Katauskas Pty Ltd - ﬂ!(

CONSULTING GEQTECHNICAL ENGINEERS ]

Borehole No.

| ' 3
BOREHOLE LOG B

Client: ,
Project: LPROPOSED MHEALTH SELVICE LL//LDOING
Location: ENR. LAMPEELL _STREET AND LU BLRN STRELT, LIVERPOOL, AS !
Job No. o4 S Method: _SS2/848¢0  AcAsEE
Date: a2 -0 -89 GO F6.
3
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‘Jetfery and Katauskas Pty Ltd

CONSULTING GEOTECHNICALENGINEERS

BOREHOLE LOG

¢

Borehole No. §|
e 4

Client: )
Project: LPROPOSELD HEALTH _SERVICE LLNLLING
Location: ENR. LAMPRELL STREET ANLD (06 BURN STREET, LIVERPOOK. . NS
Job No. 104 _f Method: _S2e9; Lr 768
Date: 8L -0 -89 G.OH .
3
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Borehole Logs and Borehole Location Plan from
Previous Report, Ref: 8471W dated November 1991



Jeffery and Katauskaé Pty Ltd

CONSULTING GECQTECHNICAL ENGINEERS

‘BOREHOLE LOG

X

/

Borehole No.

"3

SOLITH WESTERN SYONEY AREA HEALIH SERVICE

COPYRIGHT

Client:
Project:  PROLOISED KELEVELOFMENT _
location:  L/VERPOOL. HOSFITAL, (GOLILBILIEN STRELT, LIVERFOO!..
Job No. BL7/ w Methad: SaRA4AL ALAFEL R.L. Surface: = /2 3m.
Date: /6 /0 -G/ LOM RIG. Datum: 4420
3
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Jeffery and Katauskas Pty Lid ‘—k

CONSULTING GEGTECHNICAL ENGINEERS

Borehole No.

/

BOREHOLE LOG =

Client: StITH WESTERN SYONEY ABLEA HEALTH SERLICE

Project  LPROPOSELD KELDEVELOPAENT ‘
Location:  L/VERPOOL /1O5FPITAL, GOLUBLIEN STREET, LIVERFOOL.

Job No. &BL77 w Method: SE/RAL ALUFER R.L Surface: = 40 3m.
Date: /6 10 -G/ GLH RIG. Datum: A4 L0
o
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5 _| 8 g Ele |8 DESCRIPTION S2 |25 |2eq Remarks
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Jeffery and Katauskas Pty Lid | ‘!(

CONSULTING GFOTECHNICAL ENGINEERS

Borehole No.

CORED BOREHOLE LOG | g

Client:  SOUITH WESTERN SYONEY AREA HEALTH SELVILE
Project: OROAASELD KEDEVELOFNVIENT
Location: £/ VERPOOL.  /7O5FP/TAL, (TOUMBLIRN _STRELT. LIVERPOOL.

Core Size: A M L.C
Inclination: &R/ /&AL,
Bearing: -

Job No: S 7/ »
Date Drilled: /&6 - /0- &/
Drill Type: G404, K46,

R. L. Surface: = /7:3m.
Datum: A40

-

COPYRIGHT

© POINT DEFECT DETAILS
[1]
ﬁ = g g ||r-\1%ﬁ’[\£|:))( DEFECT | ]
2lE| | S5 ' DESCRIPTI
35 2 e 2| £ [STRENGTH| SPACING | JESCRIPTION
& ° =4 —E CORE DESCRIPTICN o 5 1<{50) (mm} Type._mcllnatlon, thlckne_ss,
= = a © i o o |5 S planarity, roughness, coating.
z |'o A 1G] Rock Type, grain characteristics, 2 Dl ow o ow oo -
colour, structure, minor components. kw w05 iEaBase Specific General
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG

K

Borehole No.

=
142

Chient: SOLITH WESTERN SYONEY ARES HEALTH _SERL/CE
Project:  PROPOSEL KELEVELOFMENT _
Location: L/ VERPOOL HOSPITAL, (GOLUBLIEN STREET, Lr/VERFOOL.
Job No. BL77 w7 Method: SERAL ALiFER R.L. Surface: = //-/m.
Date: 150 -9 INTERTECH BLDH 450 Datum: A~ L0
3
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Jeffery and Katauskas Pty Ltd 9!(

CONSULTING GEOTECHNICAL ENGINEERS

Barehole No.

Z

CORED BOREHOLE LOG 2t

Client: SONITH WESTERN SYDONEY AREA MHEALTH SERVIEE
Project: LOROPLISELD KRELEVELOFNENT
Location: L/VELLODY  HOSF/ITAL , (TN BLIRN STRELT.  LIVERPLXY..

JobNo: BL7/ W Core Size: MM A.L.C R. L. Surface: = //-/m
Date Drilled: /5 - /0- &/ Inclination: LERZ/E&AL. Datum: 440

Drilt Type: WTERTECH BLL 450 Bearing: -

POINT DEFECT DETAILS

LOAD
INDEX DEFECT
STRENGTH| SPACING DESCRIPTION
Type, inclination, thickness,

18(50) (mm) planarity, roughness, coating.

CORE DESCRIPTION

1Y
Rock Type. grain characteristics,
colour, structure, minor components, ew w

Water Loss/Level
Barref Lift
Depth (m)
Graphic Log
Weatherihg
Strength

Specific General

_ START CORING A7 5 L8m. ST

— = CHALE dlork grecy winth | Swims |- - - coo L
—— poe nzz frhe grovred) I R Ll | — EWSEAK mm.
== lonotione lbrnoe. S N
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=2 ‘ S O 1, FLANAR,
- Smoors.

A-|  |END OF BOREHOLE AT 786 EEEEEN B




Jeffery and Katauskas Pty Ltd | ‘4’(

CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.
3

BOREHOLE LOG ve

Client: SOUITH WESTERN SYONEY ABLEA HEALTA _SERLICE
Project: PROPOSELD KEDOEVEL OCMENT
location:  L/VERPOOL. HOSFITRL, GOLILBLEN STREELT, LIVERFOOL.
Job No. BL7/ w Method: SeiR87 ALicLle R.L. Surface: = /- 5m.
Date: Jh D -G ITERTECH BL7 A450. Datum: 44 L
o
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Jeffery and Katauskas Pty Lid

CONSULTING GECTECHNICAL ENGINEERS

CORED BOREHOLE LOG

X

7

Borehale Na.

2L

Client:
Project:

SOLITH WESTERN SYDNEY AREAN HEALTH SERVICE

LROFOSED

RELEVELOFNMENT

Location: £/VERRPOOL. fTOSPITAL, (GOLULBLIRN STREET. LIVERPOOL,

Job No:

Date Drilled: /&

Drill Type: /ATERTECH BLL 450

8L 7/

- /0-4g/
Bearing:

Core Size:
Inclination:

NMLC

VERTICAL.

R. L. Surface: = //-%m
Datum: 440

Water Loss/Level

Bartel Lift

Depth {m)
Graphic Log

CORE DESCRIPTION

Rock Type, grain characteristics,
colour, structure, MINGr COMpPONENts.

Weathering

Strength

POINT
LOAD
INDEX
STRENGTH
l5(50})

DEFECT DETAILS

‘DEFECT
SPACING
(mm)

mmmmmm

DESCRIPTION

Type, inclination, thickness,
planarity, roughness, coating.

General

START (ORING A7 &40

Specific

e
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LORE L0555 O-07m.
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anlth e e
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\END OF BOREROLE AT 6-5m.
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Jeffery and Katéuskas Pty Ltd

CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG

4

Borehole No.

<

7

COPYRIGHT

Client: SOUITH WESTERN SYONEY AREA HEALTH SERVICE
Project:  LROPCOSELD KELIEVELOPMENT
Localion: L/ VERRPOOL HHOSFITAL, (GGOLIBUEN STREELT, L/IVERFO.
Job No. SHL77/ i Method: _Sa/R4, ALiGER Rl Surface: = o/m
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Jeffery and Katauskas Pty Lid '4'(

CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.

BOREHOLE LOG - |

Client:  SOLITH WESTERN SYONEY AREA HEALTH SERVICE
Project:  FROPOISES) KELDEVELOFPMENT _
Location:  L/VERPOOL fOSFITAL, GOLUBICN STREELET, LIVERFOC.

Job No. BL77 w Method., Semsl AlizER RL. Surface: = /2-/m.
Date: o 10 -9/ GO KT Datum: A4 2
B
E @ z |8 = c| 2g| g2
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c T oy = e - D ‘@ 2% 20 (&85 S
3 8| € o} ot a2 |= g 8L e £~ Itdx
= o o i) vy c X QO QO
[ORECH N, [ a g |D0 =0 o a kPa.
]| | EAvEY ﬂgn;_lm/v? : fine W | LMD
T e ooie o 2 L o
/ gﬂd Jge//&iy bioﬂn. LT
. / Eores’ af SON0L) £loly. r
L 4 6}_/ - -
| BERIEE - /
VORING '/ . |
7. / T ESTIMATED
L , VIBIT BEFLISAL.
e B - |gagerare
= mediiym Strong cnlh (CLRES 2D a iﬂrf_ggm/mf
T— arrsiong/ cszé WK Low
= borls. : Ly BANDS,
/0 REFER 7O (ORED ~
| BOFEHOLE 106, i
. / / — b
2 =
/3 -
. | L
5 L
o
& L
(o]
<




COPYRIGHT

Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL ENGINEERS

CORED BOREHOLE LOG

7 ¢

Borehole No.
A
7

Client:
Project:

SouITH WESTERN SYDNEY AREA HEALTH SERVIEE
LROPLISFD  KELDEVELOFNVIENT

Lacation: £/VELLIDY  AOSF/7TAL , (TN BN _STRELT. L IVERPOXY..

Job No:
Date Drilled: /&

BL 7/ W
= SO0-G7
Dritl Type: 8.4, K5,

Bearing:

Core Size: AN WL
Inclination: fER//0491.

R. L. Surface: = 42 /.
Datum; L4420

9 POINT DEFECT DETAILS
3 o o LOAD
alel =108 £ INDEX DEFECT
(o] = E — P £~
(2 2|2 £ | ©[STRENGTH| SPACING DESCRIPTION
g8l glea CORE DESCRIPTION S| 5| 1.(50) (mm) Type, inclination, thickness,
® | e o ] ) L |5 S planarity, roughness, coating.
2o o G Rack Type, grain _charac.tenstlcs, 2| W ows s
colour, structure, MiNor components. woow s J8EEgse Specific General
. R R
7- S
) START CORING AT F&5m| | |||
F /0_.-.—:::_4‘HHLE ‘otark grecy cwith ow | ms| X L e
& ey e e = SO 05
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Jeffery and Katauskas Pty Lid | ‘4’(

CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.

5

BOREHOLE LOG “

Client:  SOL/TH WESTERN SYONEY AREA HEALTH SERVICE
Project:  CAROLCOSELS KELOEVEL OFPMENT _
Location: L/ VERPOOL FHOSFITAL, GOLLBLIEN STRELT, LIVERFOL.

Job No. BL7/ W Method: SE/R8H8L ALisLE2 R.L Surface: =47 5m.
Date: fL /0 -G/ INTERTELH BLLH 450 . Datum: A AL
5
5 o 5 .| e
g - @ = | 3 = c(2%B| 52
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Barehole No.

Qg

Jeffery and Katauskas Pty Ltd‘

CONSULTING GEOTECHNICAL ENGINEERS

CORED BOREHOLE LOG

Client: SOLITH WESTERN SYDONEY ARESR HEALTH SERVIEE
Project: OROFPOISED RELEVELOFMENT
Location; £ /VELLIOL /7/05/0/7‘/4?/_ TN M BLRNS _STREELT. L IVERPOO!

Job No:  BL 7/ »- Core Size: MMW.L.C R. L. Surface: = #2:5,s.
Date Drilled: /& ~ /0- &/ Inclination: Vaf7rc4¢4.. Datum: 240
Drill Type: WNTELTECH BCLL0D Bearing: - ~
E POINT DEFECT DETAILS
4 > > LOAD |
w — (@] c .
g E 3 = INDEX DEFECT
O | = =] = -E
ST | 8| 5 |STRENGTH| SPACING DESCRIPTION
a| @ o & CORE DESCRIPTION B 5 1(50) {rmm) Type,'mchnatlon, th:ckne;s,
ale| of| ® . - o = 5 planarity, roughness, coating,
zlm| Ao HockType,gralng:haracterlsncs, Z Bl o e v oo B
colour, structure, minor components. W w s HEBEgse Specitic General
- EEEEEN R P
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END OF BOREHOLE AT 7-65m




Jeffery and Katauskas Pty Ltd o

CONSULTING GEOTECHNICAL ENGINEERS

Borghole No.
54

BOREHOLE LOG

Client:  SOL/TH WESTERN SYONEY AREA HERLTH SERVICE
Projecl:  FROPOSELD KELOEVELOFNVENT .
Location:  L/VERRPOOL HOSFIIAL, GOLILBLIEN STRELT, LIVERFO.

JobNo. BL77 w 7 Method: S/RAL ALAGER RL.Surface: = /0-8m.
Date: /6 -0 -/ SNTERTECH BO0 450, Datum: 44 2.
' S
a_-‘ o c "'S‘ Q "
g - 2 213 2 , s | € Z S_E‘
3 3 8 El e |8 DESCRIPTION S| &¢c|ods Remarks
S22 = s | § |27 25|20 |§59
S8 E S 5 g E 8 2¢c| sz |8
S & » L O o D0 0| O kPa.
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL ENGINEERS

COPYRIGHT

BOREHOLE LOG

X

Borehole No.

Pz

/3

Client:
Project:

SOLITH WESTERN SYONEY AREA HEALTH _SERVICE
PROFPOSEL KEDEVELOFVIENT '

Location:  L/VERPOODL HOSFITAL, GO BLIEN STREELT, LIVERFOL.

JobNo. SL7/ W Method: S&Ras LG8 R.L. Surface: = /0 8m.
Date: rg 10 -9 GOH RS, Datum: A4 L2
&
P o c > g
g e |z | 9| 2 < 22| §8
3 k4 > Sl o |8 DESCRIPTION eS| g5 |28g Remarks
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG

4

Borehole No.

&

/3

1

SOUITH WESTERN SYONEY ARES HEALTH SERVICE

Client:
Project:  CPROPOSED KELEVEL OFPMENT 4
Location: L/ VERPDOL FHOSFITAL, GOLILBLIEN STREET, LIVERFON.
JobNo. BL77 w Method: S2/@RAL ALiGER R.L Surface: = /0-8m.
Date: /L0 -G/ GCH R, Datum: A4 L
| 5
ko 2 .5 E‘ = ué 24
g [, 2 |13 % 2582|525
o 2 o = 2 =B DESCRIPTION 5 = % g .r'gn g% Remarks
88| E 3 | 5| E|ES 85|53 |TEE
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Jeffery ahd Katauskas Pty Ltd

CONSLETING GEOTECHNICAL ENGINEERS

X

Borehole No.

&
CORED BOREHOLE LOG 5
Client:  SOuITH WESTERN SYDNEY AREA HEALTH SELVIEE
Project: AIROPLASELD RELEVELOFVIENT
Location: £/ VELSPOOL /7’475/0/774’4 (TN BN _STRELT. LIVERPO
JobNo: S«L 7/ W Core Size: M M.L.C R. L. Surface: = 475,
Date Drilled: /o — /0- &/ Inclination: JE&/7£.4L., Datum: A4.0
Drill Type: G4 K= Bearing: -
S POINT DEFECT DETAILS
< - o LOAD
— o [ .
RiE | g | 4 = | c INDEX DEFECT
dal=]e 2|5 |STRENGTH| SPACING DESCRIPTION
o | @ e} CORE DESCRIPTION AR Type, inclination, thickness,
== o % ol 2 ISiSO) {mm) lanarity, rough 1i
g_ 3 g G Rock Type, grain characteristics, Z | planarity, foughness, coating.
colour, structure, minor components. ew ™ w M Specific General
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CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.

7

BOREHOLE LOG i

Client; SOLITH WESTERN SYONEY ALEA HEALTH _SERLL/ICE
Project: PROPOSES? KELEVEL OFMENT _
Location:  L/VERPOOL FOSFITAL, GO BLUEN STRELT, LIVERFOX..
JobNo. BL7/ W Method: Se&gL ALrz4R R.L. Surface: = //'Om.
Date: O -0 - INTERTELH BCH 450 Datum: 440
] P
[ cC - @
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CONSULTING GEOTECHNICALENGINEERS

Borehole No.
7

BOREHOLE LOG 5.

Client: SOLITH WESTERN SYONEY RAREA HEALTH SERV/ICE
Project:  FROPOSEL KELEVELOFPMENT
location: L/ VERPOOL HOSFITAL, GOLULBLIEN STREEL], LIVERFOX.
JobNo. BL7/ w Method: SE/RAL ALIGER R.L Surface: = //-0m
Date: /010 -9/ INTERTELCH BLD 450 Datum: A4 20
i 5
— = = ©
3 & = g % o ci? 'oa_-; CE) é)?
= 9 [} E O v O D & =.=
R R = 2 |g= DESCRIPTION 5= |50 [22F Remarks
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CONSUILTING GEQTECHNICAL ENGINEERS

Borehote No
7

CORED BOREHOLE LOG 4

Client: SOUITH WESTERN SYONEY AREA HEALTH SERVEE
Project: ALROFPCISELD KELEVELOFNIENT
Location: £/VERPODL. FHOSFITAL, (GOLUBLIRN STRELT. LIVERPOOL .
JobNo: 8L 7/ W Core Size: A L. R. L. Surface: = _//m.
Date Drilled: /2 - /0- &/ Inclination: J&R77£4L. Datum: A40,
Drill Type: /WNTELTECH BrD450 Bearing: -
e POINT DEFECT DETAILS
= - o LOAD -
W —_ o C .
gl B[S =] e INDEX DEFECT
J2 2| e 2| 5 |STRENGTH SPACING _ DESCRIFTION
glg/8|% CORE DESCRIPTION S| 8] tst60 | (mm) lanarity, roughnsss, coating
éu fég 8 - Rock Type, grain characteristics, 2l hl . ’ ’ ‘
Q colour, structure, minor components. ew w w M 5 v €3 g§828age Specific General
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Jeffery and Katauskas Pty Ltd 4(

CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.

5

BOREHOLE LOG Zi

Client: SOUITH WESTERN SYONEY AL MHEALTH _SERVICE
Project:  PROPOISED  KELEVELOFPMENT ‘
Location: A/ VELLID! /7’0_‘5%7//'%74} L7300 L BLIEN, _STREL. 7 LIVERFOY..
Job No. HL7/ Method: SRl ALiGE0 R.L Surface: = 2 £m.
Date: fL 10 -9 IWITERTECH Bri0 450, Datum: 44 2
3
& , o 5 = g w
g |, 2 13| % c|e3| 22
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CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.

8

BOREHOLE LOG A

Client: SOULITH WESTERN SYONEY AREA HERLTH _SERLICE
Project:  PROPOSLES KEDEVELOFMENT .
Location:  L/VERPOOL FHOSFITAL, GOLILBLIEN STRELT, LIVERFO..
JobNo. BL7/ w Method: S2IRAL ALUGER R.L. Surface: = /0dm.
Date: S 10 -G WITERTECH BLD 450. Datum: 4420
B
@ o S = 2
g " 2 'é“ 3 % o § % 5§
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CONSULTING GECTECHNICAL ENGINEERS

CORED BOREHOLE LOG

ok

FBorehole No.

; 8

/3
o

Client:
Project:

SOLITH WESTERN SYDNEY AREA HEALTH SERYILE
LROPOISED  RELDEVELOFMENT
Location: L/VERPOOL HOSPITAL, (GOLUBIRN STREET. LIVERPOOL.

Job No:  8BL 77 »wW
Date Drilled: /A& - /0- 57/

Drill Type: AVVERTECH BLO450  Bearing:

Core Size: AV W20
Inclination: £&&7/2°4¢ .

R. L. Surface: = 2
Datum: A&~L0.

CORE DESCRIPTION

Rock Type, grain characteristics,
colour, structure, minor components.

Water Loss/Level
Barrel Lift
Depth {m}
Graphic Log

]

Weathering

Strength

POINT
LOAD
INDEX

STRENGTH
15450)

DEFECT DETAILS

ssss

‘DEFECT
SPACING
imm)

m s E

DESCRIPTION

Type, inclination, thickness,
planarity, roughness, coating.

Specific General

STRRT LDEING AT 10-Om.

o

= SHALE: Oork ]qre cnihr
i 2hirr Fine
LT SOOI
y s

TSy

2RRNNY

K974

b\j§

END OF BOREHOLE AT 12Cmy
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CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG

7 e

Borehole No.

7

/17

COPYRIGHT

Client: OOUITH WESTERN SYONEY AFRESG HEALTH SERV/ICE
Project:  PROPOSED KELEVELODPMENT |
Location: L/ VERPOOL. fTOSPITAL, GO BLIEN STRELT, L/IVERFO..
JobNo. BL7/ w Melhod: Sa/R4, ALiGER R.L Surface: =.05m.
Dale: S =70 -9/ INTERTECH BrL) £50. Datum: A4 20
3
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CONSULTING GEGTECHNICAL ENGINEERS

BOREHOLE LOG

o

Borehole No.

7

&3

COPYRIGHT

3//29/757 J o) merg

REFER 70 CORED
BOREHOLE | L5

Client: SOLITH WESTERN SYONEY ALES HESLTH SERLICE
Project:  PROPOSEL KELEVELOFMENT |
Location: L/ VERPOOL fHOSFITAL, GOULBLIEN STREELT, LIVERFPON.
Job No. Method: SERAL, ALIGER R.L. Surface: = -5m
Date: s - 10 -G/ SN TERTECH BCO 455 Datumn: AAH 2
@
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL ENGINEERS

CORED BOREHOLE LOG

%

Borehole No.

7

/3

Client:  SOLITH WESTERN SYDONEY FAREA fHEALTH SERVIEE
Project: ROPOSED KELDEVEL O/ NENT
Location: L/VERPODL.  HOSFITAL, LM BURN STRELT. LIVERPOOL.
Job No: S84 7/ W Core Size: A\ W.L.C R. L. Surface: = 2.5
Date Drilled: /4 - /0~ G/ Inclination: JER7/CAL. Datum: Z4.0
Drill Type: INTERTELH BLO £50. Bearing: -
© POINT DEFECT DETAILS
3 - o LOAD
7)) — O c
2| E| S S| .| INDEX | DEFECT
312 2| ¢ £ | ' [STRENGTH| SPACING DESCRIPTION
E "9‘_; = & CCORE DESCRIPTION o g 1< ({50} (mm) Type,.mcllnatlon,thlckne§s,
=y ij':‘? o 2 Rock Type, grain characteristics, g a’;‘ s planarity, roughness, coating.
2 o e © colaur, strucIure, MENOr cOMponents. w w888 ane Specific General
11 iiioriiiii
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Client: SOLITH WESTERN SYONEY AREA HERITH SERVICE
Project:  PROPOSLEL KELEVELOFPNVIENT _
Location:  L/VERPODOL FHOSPITAL, (GOLILBLIEN STREELT, LIVERFOOL.
Job No, BL7/ w Method: _SER8L ALisLEe R.L Surface: = 4 -&mn.
Date: fL- 10 -G/ INTERTECH B00 £50 Datum: A4 L0
&
— — — Q
g e | =1 8| 3 |2z 58
2 | 8 8 El e |s2 DESCRIPTION S2 |25 |28F Remarks
S8l B = |§| %8 58|22 888
O - Il = o —=
58| 8 i 8| 5|58 23182 | wra
0T, Frerss over L _5'///:?7/ Loy, | ME<H2. APEEREE
o b PIODERATELY 5
/475/‘/.:7 bmwn LOMABRETELD.
jbme cOhicrefe
-\ ane basal? o cn/e/ / M>PL BLEEARS
FlL [‘/a% p/‘czsfru‘g LoneLy o
iwn e re? 70 MIOUERTELY
as | NS g . Jrore of _shok 160 LOMIBRETED
/23 XXX IeCES. 2,
V // ol | LAy meo//f_/f;);/ d.«szzgzy MC>AL| st ALLLIVIEM.
. ‘g o (=4 Fa
y / % fDZ//? A toce of 57
i e omvres sono H.
2re? DPrrFoes.
e /
ver | / - 7z
5
Ggm| % =
3]
B NI -t cz_:fffy}gf_ﬂm%y qu//aw
me LT [LHRSTHY
- |73 e ot e
H A g /}oq/n .
e 14 . crrrs/onat! rons, /7
e 4u/ / : 5//'01/3/ bonals /7
ns N =2 1,/( ,/( 130
4,5} 7 a/ /80.
7‘/‘55 BLpY s mechim fo igh[eeri| ot
1S Tt ree) 20
5 / /D of e er gm%?
b | M y / 20
5.6 8 i / 220
/ £
| but grec ond ?é
- 14 ' OrongE  broen. i
§ Somsd ironsione
J / gro ve/
05 7 1}

Jeffery and Katauskas Pty Ltd

CONSULTING GECTECHNICAL ENGINEERS

BOREHOLE LOG

%q

Borehole No. l

/8
/3
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Jeffery and Katauskas Pty Ltd '+’(

CONSULTING GEOTECHNICAL ENGINEERS

Borehole No. )
/0

BOREHOLE LOG el

Client: SOLITH WESTERN SYONEY ALEA HESLTH _SERLICE
Project: PROPOSES) KEDOEVELOFAVIENT
Location:  L/VERPOOL HOSPITAL, GOLWLBLIEN STRELT, L/VERFOCL.
JobNo. BL77 w Method: Sauesl ALizme R.L. Surface: = £-&m.
Date: 10 -/0 -9/ NTELTECH BCD 450, Datum: A4 L2
&
T o 5 . g w
g 2 13| =5 c|led| s2
Z | 8 g El e g8 DESCRIPTION £2 1868 |2¢e38 Remarks
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNMICAL ENGINEERS

¢

Berehole No. j

COPYRIGHT

/0
CORED BOREHOLE LOG 15
Client: SOUITH WESTERN SYONEY ARES HEALIHA SERVAE
Project: AROPOISELD KREDEVELOFMENT
Location: L/VERPOCY. HOSFITAL, (TN BLCN _STREFT. LIVERPO .
Job No: SB&£ 7/ »wW N WL R. L. Surface: = 25+
Date Drilled: /0 - /0- 4/ Inclination: MER7/24¢L., Datum: 240
Drilt 'ype: WTERTECH BLO450 -
E POINT DEFECT DETAILS
aQ
7| £l 8 < 1%\|ODA£< 'DEFECT
= 5| E
JlalZ2le 2| % |STRENGTH| SPACING DESCRIPTION
gl 8|8 CORE DESCRIPTION 15! 14450 imm) T¥pe, inclination, thickness,
5. @ % 2 Rock Type, grain characteristics é = S planarity, roughness, coating.
= | o a © colour, struc,ture, minar componenrts. ® w w888z ae Specific General
] B I |
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Jeffery and Katauskas Pty Lid

CONSULTING GEOCTECHNICALENGINEERS

BOREHOLE LOG

e

Borehole No.

//

43

Client:
Project:

SOLITH WESTERN SYDONEY AREA HEALTH SERVICE
PROPOSEL KELOEVELOFPMENT

Location:  L/VERPODL. HOSFITAL, (OLILBLIEN STREET, LIVERPON.

JobNo. BL7/ w Method: SAIRAL ALIGER R.L. Surface: = /0-5m.
Date: /-0 -9 GOH FiG Dalum: A4 0
@
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Jeffery and Katauskas Pty Lid ‘k

CONSULTING GEQTECHNICAL ENGINEERS

( Borehole No.
T /7

BOREHOLE LOG | 7

Client: SOLITH WESTERN SYONEY ALEA HEALIH SERVICE
Project:  PROPOSES KELEVELOFMENT _
Location:  L/VERPOODL. HOSPITAL, (GOLILBLIEN SikELT, LIVERFPOL .
JobNo. BL77 w Method: S£/RAL AlLizL8 R.L.Surface: = ©-5m.
Date: M -10 -9/ GLH. RS . Datum: 442
g
— [ - [
E o 1= | 8| £ Zz| Es
2 & 1 E 8 voe | g? EE
252 2 - 2 |os DESCRIPTION S= |35 |2¢2% Remarks
25 € = S| 8|28 : Bgl2c|ggg
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Jeffery and Katauskas Pty Ltd ‘!(

CONSULTING GEQTECHNICAL ENGINEERS

COPYRIGHT

Borehole No.
/7
CORED BOREHOLE LOG 33
Client: SOLITH WESTE/?/}/ SYDONEY AREA HEALTH SELVIEE
Project: AROFVISEL) RELDEVELOFMENT
Location: L/ VERRFPOOY  HOSF/ITAL ) LTEHNHBLCN _STHEELT. LI VERPO .
Job No: 8B4 7/ ¥ Core Size: AV ML.C R. L. Surface: = 05,
Date Drilled: /&£ = /O- G/ Inclination: &R/ /£AL. Datum: 440
Dl Type: LA RiG Bearing: -
9 POINT DEFECT DETAILS
o o o LOAD |
v —_ b c ‘
ol e ! 3 2| = INDEX DEFECT DESCRIPTI
S22 e 2 |5 |sTRE SPACING E ON
| @ = = CORE DESCRIPTION -*ch g | (BNS)TH P( ! Type,.inclination,thickne_ss,
w45 2|l a Rock T n characteristics g =t S mm planarity, roughness, coating.
¢ = oc e, grain character . e
g o = O colour, st\:gcture, minor camponents. e vaww ¥ s ve wad28ss= Specific General
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Jeffery and Katauskas Pty Ltd | ‘!(

CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.
g

BOREHOLE LOG i

Client: SOLITH WESTERN SYONEY ALLEHA HEALTH _SERV/CE
Project.  FROPOSES KELEVELOPVMENT _
Location:  L/VERPODL. HOSFITAL, (GOLILBLIEN STRELT, LIVERFOOL.
Job No. SL77 w Method: SERAL ALiEER R.L. Surlace: = &2 /.
Date: A 70 -G GLOH RIG - Datum: 440
I 5
— [ = ()]
2| 3 8 e |8 DESCRIPTION 2 56 |ees Remarks
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Jeffery and Katauskas Pty Ltd ‘-k

CONSULTING GECTECHNICAL ENGINEERS

Borehole No.

2

BOREHOLE LOG %

Client: SOLITH WESTERN SYONEY AREA HFEALTH _SERLICE
Project.  AROFPOISES) KELEVELOFPVIENT ‘
Location:  L/VERRPOOL HOSFITAL, GOLLBLIEN STREELET, LIVERFOOL.
Job No. BL7/ w Method: SERAL ALiGE0 R.L. Surface: =/0/m. —|
Date: [0 -G LM s, Datum: A4AA4 L2
B
— c -;\ D
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38| B | §| & |ck £5| 53 |Tac
ol S i 8 | o |56 =S | 3& | kpa
Y A |72 7Y _SANDY £LAY: a5 nbove | MC2PL| 4
sanDy rr.8Y:forw plovsticidc Moo 2|
ye//aw /‘cz[xo )9 i
bs L
.- ] L = HOLE £OLLARSE
4 LAYEY SAND : Fine 1o w | ) | Julomrlion
megieim grorres, '
ge//o/_u L. ~
o< |
T S,
s -;;_;:.' SHALE - ook P, ' LOW 7T BT
" — o o % 7 y ‘ - RES/STANCE
= LoETheracy z_ueaé cipss #) WITH SOMIE
1= it orersiorey/ i gﬁgfﬂ’f
47 eI m sz‘mn_? DHonas] :
2 p s chowe (CeAss 32 PDOERATE RESIST.
bt mooleroiel o
ceatieres] mediim
T J}’rong, dar grec.
1 REFER 7D CORED
. BOREHOLE L3 i
/j_ﬂ -
’i - -
G} 4
oo
z i
Q
Q




Jeffery and Katauskas Pty Ltd !\-'(

CONSULTING GEQTECHNICAL ENGINEERS

Borehole No. T
iz

CORED BOREHOLE LOG 3

Client:  SOWITH WESTERN SYONEY AREA HEALTH SERVIE
Project: LROPVISED RELEVELOFNVIENT
Location: £/VERPOOL. HOSPITAL, (TOLUBLRN STREET. LIVERPOOL,
Job No: S« 77 W Core Size: AMML.C R. L. Surface: = 2 /m.
Date Drilled: // - /0- G/ Inclination: &ER77:A4L. Datum: 4Lx~0
Orill Type: &L4. RiG. Bearing: —
© POINT DEFECT DETAILS
;r; o o LOAD
el €1 3 = INDEX DEFECT
SI5 &l 2| 5 |STRENGTH| SPACING DESCRIPTION
.- | @ = = CORE DESCRIPTION w5 {50} (mm) Type,'lncllnatlon,thlckne;s,
( & |5 % & Rock T  haracteristic é; Rt S planarity, Foughness, coating.
- N =t ock Type, grain char s, s -
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG

4

Borehole No.

/3
M3

Client: SOLITH WESTERN SYONEY ALEA HEALTA SERLICE
Project:  FROPOSELD KELEVELOFNIENT _
Location: L/VERPOOL HOSFITAL, GOLILBLIEN STREELET, LIVERFOO.
JobNo. SL77 w Method: SRl ALisErR R.L Surface: = /2-3m.
Date: /10 -9 INTERTECH BIOD 450. Datum: 44 2
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CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.

/3

BOREHOLE LOG Z3

Client: SOLITH WESTERN SYONEY FHREA HEALTH SERVICE

Project:  LRORPOSED FEDEVELOFMENT _
location:  L/VERPOOL HOSFITAL, GOULBLUEN STREET, LIVERFPOX.

JobNo. BSBL7/ w Methad: S22, LG4 R.L Surface: = 03m.
Dale: f -0 -9 INTERTECH RCD 450 Datumn: A4 2
G
— - e [1h)
2| 8 8 E | 9o |8 DESCRIPTION S| S¢clougs Remarks
S| a = = |83 25 | 30 |850
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Jeffery and Katauskas Pty Lid

CONSULTING GEOTECHNICAL ENGINEERS

2 ¢

Borehole No.

/3
CORED BOREHOLE LOG 513
Client: SOHITH WESTERN SYONEY AREA HEALTH SERVIEE
Project: AROPOSEFLD KELDLEVELOFNVENT
Location: L/VERPODL HOSFITAL, (GOLNLBLRN STREET. LIVERPOOL.
Job No: B4 77 W Core Size: /ML R. L. Surface: = 7.3,
Date Drilled: // - /0- 4/ Inclination: f/ER/LAL. Datum: A4.0
Drill Type: /ATERTECH BlDL50. Bearing: -
E POINT DEFECT DETAILS
e o o LOAD
w —_— o c
2lel 13 £1 .| INDEX | DEFECT
213 2 2| B |STRENGTH| SPACING DESCRIPTION
i R = = CORE DESCRIPTION B85 (50} (ram) Type, inclination, thickness,
= | = = o = [ lanarity, roughness, coating.
g' o 8 ) Rock Type, grain characteristics, zl 5 P ¥. oUB ’ g9
colour, structure, minor components. ew " w M 5 v 8 88as8e Specific General
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Borehole No,

/4

BOREHOLE LOG .

Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL ENGINEERS

Clent:  SOLITH WESTERN SYONEY AREA HEALTH SERVICE
Project:  FROPOISEL KELEVEL OFVENT
tocation:  L/VERROOL HOSFITAL, (GOULEBL/RN STREET, LIVERFPOO!.
JobNo. BL7/ w Method: _S&/~AL ALIGE# R.L.Surface: = //-2m
Date: /110 -9/ INTERTELH BD 450, Datum: 4.4 0
ko
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Borehole No.

COPYRIGHT

24
CORED BOREHOLE LOG 212
Client: SOWITH WESTERN SYONEY AREA HEALTH SELVIEE
Project: LROPOISELD KREDEVELOFMENT
Location: L/ VERRPODL HOSFITAL, (GOLULBLIRN STRELT. LIVERPOCL.
Job No: B4 7/ » Core Size: A ML.C R. L. Surface: = //-3n
Date Drilled: // - /0- 4G/ Inclination: #ER7/C4L.. Datum: 440
Drill Type: /ATERTECH, BLD 450, Bearing: -
g POINT DEFECT DETAILS
= o o LOAD
2le| EI|S S 1 .| INDEX | DEFECT
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CONSULTING GECTECHNICAL ENGINEERS

Borehole No.

yis)

BOREHOLE LOG "z

Client: SOLITH WESTERN SYONEY ALEA HERLTH SERV/ICE
Project:  PROPOSELD KELEVELOFPVMENT 7
Location:  L/VERPOOL HOSPITAL, (GOLILBLIEN STREET, LIVERFPOO.
JobNo. BL7/ W Method: SE/RA4L ALiGER R.L Surface: = /2-Om.
Date: A =10 -9 GOH R Datum: A4 LD
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CONSUUING GEOTECHNICAL ENGINEERS

Borehole No.
5
CORED BOREHOLE LOG 272
Client:  SOL/ITH WESTERN SYDNEY AREA [1EALTH SERVILE
Project: ALROPSELD KELDEVELDOPMENT
Location: L/VERPOODL.  HOSPITAL, (N BLIRN STREELT. LIVERPOCY.
Job No: S£ 7/ 2 Core Size: AN WL R. L. Surface: = /20m
Date Drilled: // - /0- 4/ Inclination: &R/ 7£A4L. Datum: 4420
Drill Type: &.L4 £z Bearing: -
2 POINT _ DEFECT DETAILS
:lm_ - o LOAD
ale| E| S £ INDEX | DEFECT
= £ - | c
35| 2] e | £ |5 |STRENGTH| SPACING DESCRIPTION
o @ o] —g_ CORE DESCRIPTION = g 1{50 Type, inclination, thickness,
Hils o @ . L. Q| = S‘ ) {mm)} planarity, roughness, coating.
§£ 8 (‘5 Rock Type, grain characteristics, g 5 w e v
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CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG

o

Barehole Nao.

/o
2

Client: SOLITH WESTERN SYONEY AFLEA HEALTH _SERV/ICA
Project: LPROPOSES) KELOEVELOFPMENT '
Location: Z/VELRLCOO, HOIS5P/ 747 , (70U BLICN _STREL. A LIVERFOOY ..
JobNo. BL7/ w Method: SaRAL ALIGLER R.L Surface: = //-/m.
Date: /510 -9/ INTERTECH BLD 450, Datum: 440
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Borehole No.

/6
CORED BOREHOLE LOG 2/
Client; SOLITH WESTERN SYONEY AREA HEALTH SERVE
Project: LROPOSEL REDEVELDFMENT
Location: L/VERPOOL.  fHOSFITAL, LN BLIEN STREET. LIVERPOOL.
Job No:  S«L 77 »/ Core Size: ML R. L. Surface: = /4 L.
Date Drilled: /& - /0~ &G/ Inclination: £ER774.42 . Datum: 4240
Drill Type: /NTERTECH BLO 450 Bearing: -
B POINT DEFECT DETAILS
t o o LOAD
0 ' — fa] cC .
Sle| ES £ .| INDEX | DEFECT |
SI31Z]e 2| 5 |STRENGTH| SPACING PESCRIPTION
52| 5|6 CORE DESCRIPTION 51 S| 150 ) Tvpe, inclination, thickness,
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M = oc e, grain char istics, '
g @ e © colour, st\:,EctL?re, minor compaonents. » W s dE8 B Specific General
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CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG

X

Borehole No.

/7
7z

COPYRIGHT

Client: SOIITH WESTERN SYONEY AREA HEALTH SERVICE
Project:  LROPOSELS) KELEVELOFPVENT
Location:  L/VERPOOL HOSFITAL, (GOLILBLIEN STRELT, LIVERFOOL.
JobNo. BL7/ w Method: S&/RAL ALIGER R.L Surface: = f0-d&m.
Date: 50 -9 INTERTECH BN 450 Datum: AA4 L2
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Borehole No.

/7
CORED BOREHOLE LOG 2e
Client:  SOLITH WESTERN SYDNEY FAREA HEALTH SERVICE
Project: LROFPISED . RELDEVELOFNVIENT
Location: L/VERFPOIOL f7OS5PITAL, LGOLNBLRN STREET. LIVERPOOL.
Job Na: SBL 7/ W Core Size: AV WL .0 R. L. Surface: = -4
Date Drilled: /5 - /0- 47/ Inchination: H&R7/CAL. Datum: 440
Drill Type. /NFERTECH BCOD £50. Bearing: -
E POINT DEFECT DETAILS
g: o - LOAD
sle| B S €| - | INDEX | DEFECT
35z e 2| 5 |STRENGTH| SPACING DESCRIPTION
oo ol CORE DESCRIPTION B 5 Type, inclination, thickness,
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g' & 8 IS Rock Type, grain characteristics, 2\ H plananity, roughness, costing.
colour, structure, minor components. A - N Specific General
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APPENDIX D

Borehole Logs and Borehole Location Plan from
Previous Report, Ref: 9014W dated 11 August 1992
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CONSULTING GECTECHNICAL ENGINEERS
Borehole No,

/

BOREHOLE LOG

Client: SOLITH WESTERN SVYONEY AREA HEALTH SERVICE
Project: PROPOSEL  BRAIN INNHIRY LIN/IT,
Location: Z/VERRPODL. HOSPITAL NEAR LAMPEBELL STRELE] LIVERFOOL.
Job No.  90/4 w Method: _S2/R47, AliGER
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CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG

¢

Borehole No.ﬁ

Z

Client:
Praject:
Location:

SOLITH WESTERN SVYONEY AREA HEFLTH SERLVILE
FPROPODSEL  BLEIIN INIHILY LIANIT

LIVERRPOODL  HOSPIT, AL NEAR LAMPEE L STREET LIVERFOOL .
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END OF BOREHOLE AT 5 45m.
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CONSULTING GEQTECHNICAL ENGINEERS

BOREHOLE LOG

"¢

Borehole No.

7

Client:
Project:
Location:

SOLITH WESTERN SVYONEY ARELH MHEALTH SELCVICE

FPROPOSEL  LBRAIN INIIRY LIN/T.

LIVERRPOOL HOSPITAL NEAR LAMPEELL STREE] L/IVERPIOL.

Job No.
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END OF BOREHDLE AT %75
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CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG

"4

Baorehole No.

A

COPYRIGHT

Client: SOLITH WESTERN SVYDNEY AREA MHEALTH SERLVICE
Project: FROPOSEL BRAIN INIIRY LIN/T. _
location: L/VERROOL  HOSP/ITAL NEAR LAMPBELL STREET L/IVERAOOL.
Job No. 90/4 v Method: S~/RAL ALiGER
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CONSULTING GEODTECHNICAL ENGINEERS

Borehole No.
/

BOREHOLE LOG d

Clent:  SOUTH WESTERN SYDNEY AREA HEALTH SERVICE
Praoject:  LPROPOSED AREA LONIPLITING AND INFORMATION SELVICES LENTRE.
Location: LASTERN LANPILIS —LIVERLODL HOSRITAL .
Job No. 4597 wh. Method: SerAL ALGER Rl Surface: =104m
Date: i3 -5 - 97 BED L5077, Datum: AHD
@
E_) o 5 ; 2 Lp]
S e % |zl ¥s s| 58 |.08
T 5| 2 K = | g |8 DESCRIPTION S22 | 55|82y Remarks
2 a = £ |8 a 23 |20 |55
58| &g T 18| gIEE 55| 5% |T%58
&7 O & iC 3 5 |50 S0 |l oox kPa.
: AL 7‘0,030// _9///5/ dag M FA.
] FILL: Asfr, 5177 g iy 7 T APPEARS
| grolél sizes /Iy A
AL 7‘?050;'/ £ silty c/c% comeacrEn. [
Browwn”mx /”@
/ ? e _wmf Zar MESFL| A
05 N =0 . / plosticrty, 2600 1
44 6 / / / e? 01_’?/ Ao _ste :gg
. . / /ne Ssono i
477 "
] /_m._ SHTY CLAY P ,%/7 plosticity| mosr| ¥st | I
= T d ma [
05 N =19 e fo | s
6,8, 1 _ / DriSian mo//‘//ng. 4| 2o b
| 1) g -
( . ,? / L
- ] A0
05 N =73 4_.// £30 [
8,1f 12 | ? ? 30, |
/ / . as gbove _,
I bt w/f OmEe /mn
- z:emen/e Zn:;y
_/ / apf::mx &
)} /] Groding fo. I
4 A L STy s jgND}’fﬁﬁYf/cJLﬁ/ fo
A me i pIosS ey
ps | M= /, / ?rexg _so//vpd £5 yere/ @Sg -
&, 11, 10 V2vd Iné gromes. %00 |
% N N R
7{-'- U SR | SAND: as belotws N7 IO,

LOGGED BY /95 [HECKED BY: 7?9‘



Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG

X

Borehole No.

/
l /L

|

|
|

Client:  SoUTH WESTERN SYONEY AREA HEALIH SERVICE
Project: ABROPOSELD AREA LONMPLITING AND INFORMATION SERVICES LENTRE.
Location: £ASTERN LAMPLLIS —LIVERCOOL MHOSOITAL. .

Job Na. 2597 woD.
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COPYRIGHT
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CONSULTING GEOTECHNICAL ENGINEERS ‘

Borehole No.
/ |

BOREHOLE LOG 54|

Client: SOUTH WESTERN SYONEY AREA HEALTH SERVICE
Project:  PROPOSED ARER LONMPLITING ANLD INFORVABTION SERVICES LENTRE.
Location: £ASTERN LANPLIS —LIVERPOOL HOSP/FRL .
Job No. @597 wb. Method: SeRAL ALUGER R.L Surface: = 10-4m
Date: /7 -5 - @3 B #£5. Datum: AHD,
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CONSULTING GEOTECHNICALENGINEERS

Borehole No.

/

BOREHOLE LOG "

Client:  S0UTH WESTERN SYDNEY AREA HEALTH SERVICE
Project.  FROPOSED AREA [ONPLITING ANL INFORMABTION SERVICES LENTRE.
Location: £ASTERN LANPLLS —LIVERCOOL. HOSPITAL .
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CONSULTING GECTECHNICAL ENGINEERS

BOREHOLE LOG

k

Borehaole No.

2

3

Location: £ASTERN L ANFPLLIS —

LIVERPOOL HOSP/TAL .
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHMNICAL ENGINEERS

BOREHOLE LOG

Borehole No, }

2 |
23 J

Client:  SOU/TH WESTERPN SYODNEY AREA HERLTH SERVICE
Prolect:  BROPOISEL AREAR [ONVIPLITING ANLD INFORVMATION SERVICES LENTRE.
Location: £EASTERN LANMPLLIS —LIVERPDOL HOSPITAL .
Job No. %597 wo. Method: SerAL AUSGER R.L Surface: =102m
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CONSULTING GEQTECHNICAL ENGINEERS

BOREHOLE LOG

k
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e

COPYRIGHT

Client.  SOt/7H WESTERN SYONEY AREAR HERLIH SERVICE
Project:  FROPOSED ARESR (DNPLITING ANLD INFORNIATION SERVICES LENTRE,
location: £ASTERN LANPLLS =L IVERECOO!L HOSr/rgL .
Job No. @597 wo. Method: Se/ear AUGER R.L. Surface: = 10-2m
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CONSULTING GEOTECHNICAL ENGINEERS
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BOREHOLE LOG

Borehale No.

3

/3
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SOUTH WESTERN SYDNEY AREA HEALTH SERVICE
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CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG
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Borehole No.

3
23

COPYRIGHT

Client:  SOL/TH WESTERN SYDNEY AREA HEALTH SERVICE
Poject:  PROPOSED AREA LOMPLITING AND INFORMATION SERVICES LENTRE.
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BOREHOLE LOG

X

Borehole No, '
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Date: M -5 - g3 BCD 4507, Datum: AHD.
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CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.

4

BOREHOLE LOG ol

Client: SOUTH WESTERN SYONEY AREAR HERLIH SERVICE
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CONSULTING GEOTECHNICAL ENGINEERS

BOREHOLE LOG

%

Borehole No.

2
i 4

Client:  SOUTH WESTERN SYDNEY AREAR HEALTH SERVICE
Project:  FPROPOISEL AREA (ONMPLTING AND INFORMATION SERVICES LENTRE.
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CONSULTING GEOTECHNICAL ENGINEERS ’

Borehole No.

A

BOREHOLE LOG |

Client:  SOU/TH WESTERPN SYDNEY AREA HERLTH SERVICE
Project:  FPROPOSELD AREA LONMPLTING ANLD INFORMATION SERVICES LENTRE.
Location: £ASTERN LANPLLS —LIVERCOOL HOSPITAL .
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BOREHOLE LOG

4
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i Long PACTEL>
- s phowe B
T bt w/;‘/f some Fine L
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Jeffery and Katauskas Pty Litd ‘k

CONSULTING GEOTECHNICALENGINEERS

BOREHOLE LOG

Borehole No. -
£z

Client:  SOU/7H WESTERN SYDNEY AREA HEALTH SERVICE
Project:  LFROPOSEL AREA L[DNIPLITING ANL INFORVMATION SERVICES LENTRE.
Location: £ASTERN LANPLLIS —LIVERDODE HOSP/rAaLl .
Jobh No. €597 wo. Method: Serras ALUGER R.L. Surface:
Date: [/7 -5 - 93 B0 #5535, Datum:
&
& o & :’3‘ = E a
S |s| 8 |E|2]| B 5| £2 |88
2 | g g Ele |8 DESCRIPTION S2 |58 |2eg Remarks
€Tl a = £ c |8 % 25 |5 658
2l E ke) B a = 9 2z | 22 |E8L
e o o 4] [ © c © Q0 oo
RR ic Q oG (DO =0 | Ccox kPa.
|G TOPSOIL : Sithy Clay brawn.| M.
] o |
A =29 1 Yalky ltall) e/ oy 7 j F APPEARS
erion o5 | Vo2 /gmwn a4 7 WELL
17 . : T COoMPACTED.
/5 NV LL. | SILTY SANDY LLRY : fows |ME<PL| [Vst
! /] / plastciiy, moffled so i
Vv reg, red brown & A) i
e/ibs Arouin. Y.
) END OF BOREHOLE AT /-5, R
Z L
R L
( ' L
- |
5 L
H- L
21

COPYRIGHT

LOGGED BY: M CHECKED 3)’:%
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APPENDIX F

Borehole Logs and Borehole Location Plan from
Previous Reports,

. Ref: M17359WA dated 3 September 2003

. Ref: M17359WA2 dated 10 December 2003

. Ref: M17359WA4 dated 16 July 2004
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

v

BOREHOLE LOG

"¢

Borehole No.

1011/4

Client: : .
Project: PROPOSED NEW MENTAL HEALTH FACILITY
Location:  LIVERPOOL HOSPITAL, NSW
Jab Nao. M173595A Method: SPIRAL AUGER R.L. Surface: = 10.1m
Date: 19-12-02 JK350 Datum: AHD
Logged/Checked by: A.J./ A%
@ -
- — P
z % @ = .E Jor Farg % %
z T & £ = 3 DESCRIPTION 0o SE| 28 Ea Remarks
[y e = < | £ |3% s22| B3| Sg
P - = oG I c a oD
32 | Sdd 2 B g |2 2ES| g2 |gc®
G B3 iC a 'G] 55 séz| 6|82
¢ FILL: Silty sand, fine to medium M
E grained, dark brown, with clay
nadules, with a trace of fine to .
; _\icgonaer:zsg;ar;r:’eec: sandstone and / MCS PL APPEARS POORLY
N =9 FILL: Silty clay, fow plastiot 290 T0 MODERATELY
3.4,6 1 - Sty cay, low b Yo 330 COMPACTED
brown and various colours, with fine
1 to medium grained sand, a trace of
] fine to medium grained igneous
gravel, with occasional high
b plasticity seams,
| 150 POSSIBLY BACKFILL
N=©56 100 TO ADJACENT
3,2,3 E 149 SERVICES TUNMNEL
2 —
_/ CH SILTY CLAY: high plasticity, brown, | MC>PL| V5t- ALLUVIAL
with a trace of ironstone gravel, H
— 1 371/ 420
N =28 ] 380
" I ] CL | SILTY CLAY: low to medium 540
plasticity, grey mottled orange
brown, with fine grained sand.
SC CLAYEY SAND: fine to medium M {MD)
grained, orange brown.
] CH [ SILTY CLAY: high plasticity, orange | MC=PL | H | >g00
N =29 | brown mottled grey, with ironstone 590
714,15 gravel, h =600
5 -?
6 —/ /
/ as above, > 600
N =27 -// but mottled grey and orange brown, 470
7,12,15 | with fine grained sand. = 600
ON |
20-12-
02 7
i 4 7
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Jeffery and Katauskas Pty Ltd
CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

'

BOREHOLE LOG

%q

Borehole No.

101,

4

Client: )

Project: PROPOSED NEW MENTAL HEALTH FACILITY
Location: LIVERPOGL HOSPITAL, NSW

Job No. M17359SA Method: SPIRAL AUGER
Date: 19-12-02 JK350
Logged/Checked by: A.J.I/ff/

R.L. Surface: = 10.1m
Datum: AHD

13

i
i

[HHMHX

0 _
Ly . L3
g S| e | 2| 8| % el _z| £2
~t [1:] c .= ~ W
2 - X E E S o DESCRIPTION 25 _g] c 5 % Remarks
55 [ = | &£ 5123 ETE| 0| ks
S8 bmk B & | & | E8 262|285
G 0 i [ & S50 SO | b |Tacx
/ CL SILTY CLAY: medium plasticity, MC>PL[ S-F
4 grey mottied orange brown, with
_?/ occasional sand seams. §
] 30 |
N=29 ro 30
3,36 -/ St- 70
/ VSt
> 8 220
T 7] €U [ SILTY SANDY CLAY  iow plasticity, | F-St |
// grey mottled orange brown, with
I O dark brown clayey sand bands.
// 70 SPT SUNK FROM
N =12 16 / 70 9.0m TO 9.2m
3,6,6 | € / 100 UNDER SELF
// 160 WEIGHT
10 //: e e R VRS RS e T e s
Faliti] SC | OSILTY CLAYEY SAND: fine to w MD
K coarse grained, black.
N = 38
2,10,28 - -
T SP SAND: fine to coarse grained, grey, D
11 with a trace of fine grained rounded
guartz gravel,
12
£ - SHALE: dark grey, with extremely sSw H - LOW 'TC BIT
- weathered seams. RESISTANCE




Jeffery and Katauskas Pty Ltd q_' ¢

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG | 101,,

Client:
Project: PROPOSED NEW MENTAL HEALTH FACILITY
Location: LIVERPOOL HOSPITAL, NSW
Job No. M17358S5A Method: SPIRAL AUGER R.L. Surface: = 10.1m
Date: 19-12-02 JK350 Datum: AHD
Logged/Checked by: A.J.I/ﬂ,'f/
&8 ‘ -
5 i o g e é i.‘_’
g = 7 E| 3 B DESCRIPTION e8| 45 £ o Remark
'EE b K E g | gs ng:h’ gé e2 et
32 |-FJ] = 2| 8 |28 28| s |22%
Cof ooy o a 5 | 5GC s8z|he| 2L
=~ F— ] SHALE: dark grey, with extremely SW 3}
::::-_Z:: weathered seams.
B REFER TO CORED BOREHOLE LOG X A
15 -
16 | L
17 - L
4 F
18 =
19 -
20 - -

COPYRIGHT




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

CORED BOREHOLE LOG

"¢

Borehole No.

1014/4

Client:
Project: PROCPOSED NEW MENTAL HEALTH FACILITY
Location: LIVERPOOL HOSPITAL, NSW
Job No. M17359SA Core Size: NMLC R.L. Surface: = 10.1m
Date: 19-12-02 inclination: VERTICAL Datum: AHD
Drill Type: JK350 Bearing: - Logged/Checked by: A.J.//W
E CORE DESCRIPTION POINT DEFECT DETAILS
]
3 2 | o | |stronors| DEFECT DESCRIPTION
E £| € 3 Hcfclf Type, grain character- .E = SPACING Type, inglinatian, thickness,
- |2 2 2 istics, colour, structure, 2 5 INDEX (mm} planarity, roughness, coating.
% gl ¥ & minor components. ’g E‘-} |5(50)
E || 8| a 2| & |m LMy EESe g Specific General
1 14 I
T START CORING AT 14.33m N
3 SHALE: dark grey, with light SW-Re[ H | 2Dt = - XWS, 7mm.t s
3 grey, fine grained sandstane b oL éf"?mi,',“{‘“
laminae, bedded at 0-5°. S
\CORE LOSS 20mm.t /sw-rF| H oLl “LCS, 10mm.a
15 SHALE: dark grey, with light SV R
grey, fine grained sandstone ool N
laminag, bedded at 0-5°. IR IR [ - XwWS, 10mm.t
EEEEE S| e smma
,,,,,, - CS, Tmm.t
s
''''''
M x N | 50mm DIAMETER SLOTTED PVC STANDPIPE
7 St it fi ittt - INSTALLED TO 12.0m BEPTH
- : SEEInl IR EEE:
o | END OF BCREHCLE AT 17.29m Do e &
] '
T 4 0 1] L
9 O
= | S S I A I
o= LoLoL ol Dol
e}y ! vt r e e e e e e e
o ............
o
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Jeffery and Katauskas Pty Ltd !’(

Borehole No.

BOREHOLE LOG | 102,

Client:
Project: PROPOSED NEW MENTAL HEALTH FACILITY
Location: LIVERPOOL HOSPITAL, NSW

Job No. M17359SA Method: SPIRAL AUGER R.L. Surface: = 9.6m
Date: 19-12-02 JK350 Datum: AHD
Logged/Checked by: A.J.l/f&/
©® -
— I c — &_“ _
% = @ - g 2 ol Z| €2
H <t 1] E = = DESCRIPTION v ESt BB Ew Remarks
g L% 1 & | 2| g |3% SE2| 58| 22
E- ) - = a 2 K2R § o2 h D
o8 o oeny ) ® [} E & 5ol 25(558
G o i o 5] S0 SO | e ([Tac
CF .”@ CONCRETE: 165mm.t 7mm DIAMETER
T - FILL: Silty sand, fine to coarse M - - REINFORCEMENT AT
i grained, dark grey, with clay fines 75mm TOP COVEB-,,
with a trace of fine to coarse NMCSPL 8mm DIAMETER
N=6 ] \grained sub rounded river gravel an/é 100 | |REINFORCEMENT AT
1,24 4 angular igneous gravel. 170 |
FILL: Silty clay, high plasticity, dark 250 APPEARS
1 CH grey and various colours, with a MC>PL| VSt = POORLY
- / trace of fine to medium grained .. {TO MODERATELY
/ igneous gravel and rootlets. COMPACTED
] / SILTY CLAY: high plasticity, grey i
N =17 1 / mottled red brown, with a trace of 320 | ALLUVIAL
- / rootlets. 290
4,8,9 d / 350 [
2 / / -
3 /
H 570
N = 28 i L
10,13,15 /] s
4 ‘? CL.CH| SILTY CLAY: mediamto high ™ ™ | -
k plasticity, grey mottled orange and 3
] red brown, with a trace of ironstone |
gravel. N
g 300
N =25
8,10,15 1/ . el
6 - / =
L | "SAND: fine to medium grained, | M | (MD} | i
orange brown, with occasional silty
sand seams, i
_&]ﬁ N = 31 as above, ] D B
20-12- = but light grey. -
0z 10,14,17 gntgrey
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Jeffery and Katauskas Pty Ltd ‘!(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

. Borehole No.

BOREHOLE LOG | 102

Client:
Project: PROPOSED NEW MENTAL HEALTH FACILITY
Location: LIWERPOOL HOSPITAL, NSW
Job No. M17359SA Method: SPIRAL AUGER R.L. Surface: = 9.6m
Date: 19-12-02 JK350 Datum: AHD
Logged/Checked by: A.J./ AT/
— - _
w . .
o o o o
E 2 2 =1 8| % z 2l %8| 22
2 - g E E p 5 & DESCRIPTION gs 5 _g’ £ g §, Remarks
=~ £ = D °a o5 N c 0 o 25
3 0 R < E o0 Rz} © R [T
22 By T o o | Tw 52| £5| &858
0T |y i a G} S0 ZO0Z | be | T
SP SAND: fine to coarse grained, dark M ]
grey brown, with silt fines. L
3 1
I W
N = 32 L
8.14,18
| “as above, | L
but with a trace of fine to medium
grained sub rounded river gravel, i
with eccasional clay bands. -
SHALE: dark grey, with clay seams. | XW-DW | EL-VL VERY LOW
15/50mm o TC BIT
REFUSAL RESISTANCE
SHALE: dark grey, with extremely SW-Fr H [~ LOW RESISTANCE
weathered seams,




Jeffery and Katauskas Pty Ltd ‘_!(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No,

BOREHOLE LOG | 102,

Client:
Project: PROPOSED NEW MENTAL HEALTH FACILITY
Location: LIVERPOOL HOSPITAL, NSW
Job No. M17353SA Method: SPIRAL AUGER R.L. Surface: = 9.6m
Date: 12-12-02 JK350 Datum: AHD
Logged/Checked by: AJ AT
: .3
AR I I O B -zl &| i3
_§ E g E E E - %, DESCRIPTION g :g 'E gé 5 E, Remarks
22 | = 2| ¢ |£8 28| 5. |28%3
58 [5AE & 8| &5 |55 S5 | 58|88
] SHALE: dark grey, with extremely SW-Fr H
== weathered seams
REFER TC CORED BOREHOLE LOG g
15 -
16 -
17 =
18 -
19 —
20 -
E
g
o
&
S
s




Jeffery and Katauskas Pty Ltd ‘](
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CONSULTING GECTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

CORED BOREHOLE LOG | 102,

Client:
Project: PROPOSED NEW MENTAL HEALTH FACILITY
Location: LIVERPOOL HOSPITAL, NSW '
Job No. M17359SA Core Size: NMLC R.L. Surface: = 9.6m
Date: 19-12-02 Inclination: VERTICAL Datum: AHD
Drill Type: JK350 Bearing: - Logged/Checked by: A.J.Mgﬂ/
] CORE DESCRIPTION POINT DEFECT DETAILS
g LOAD
@ o . o DEFECT DESCRIPTION
§ E E _'Z Rc?:tl:c'l;y;;i,logurf|r;t?2s{zf;er- ‘§ £ STI?‘IEDI\IIE?(TH SPACING Type, inclination, thickness,
g E’ _E‘) _é mir;or com;)onents. ' -;:E g planarity, roughness, coating.
( .= c-‘s.-’- a ] z2 | & Specific General
4 ’ START CORING AT 14.2Bm
== SHALE: dark grey, with light SW-Fr| H 3
1 grey, fine grained sandstone 7
] laminae, bedded at 0-5°.
15 -
16 =
- C8, Tmm.t
17 I -C8, 1rmm.t

CS, 18mm.t
FOI‘nm DIAMETER SLOTTEDR PVC STANDPIPE
NSTALLED TO 12.Om DEPTH

END OF BOREHOLE AT 17.27m

18+

20 -

COPYRIGHT
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

+

BOREHOLE LOG

74

Borehole No.

103

1/3 |

Client:
Project:

Location:

PROPOSED NEW MENTAL HEALTH FACILITY
LIVERPOOL HOSPITAL, NSW

Job No. M173b69SA
Date: 20-12-02

Method: SPIRAL AUGER

JKBE50

Logged/Checked by: A.J.H./ Q7
f’/

R.L. Surface: = 10.1m
Datum: AHD

9 -
= - v @
% % 0 g‘ é =g g ;8’ %
z Z z £ = 3 DESCRIPTION s EE| 28 Ew Remarks
T w 2 et 2 O£ 52| g0 P
58 - £ = 2a ZTE| cQ | wgs

A = a = 0 = c @ o _- c
28 iB{mie () @ o £ 5 02| 3 (852
o (W i o 6] S0 202 | hee [T
[+ R
] ASPHALTIC COI\!CRETE. 70mm.t NMC>PL
over RCADBASE: 50mm.t
FILL; Silty clay, medium to high =)
i CH || plasticity, brown, with a trace of [|MC>PL| St [ - | ALLUVIAL
_ . fine grained sub angular igneous 150
N =26
12.4 m// ravel. 140
e SILTY CLAY: high plasticity, light 186
1 "// brown mottled light grey, with a
_/ MNtrace of rootlets VSt
as above,
'/ but brown mottled red brown and
| light grey, with a trace of fine 200
N =11 / ‘\grained ironstone gravel. O 240
25,6 A/ SILTY CLAY: high plasticity, light 220
5 grey mottled red brown, with a
trace of rootlets.
i
/ -1 Cl SILTY SANDY CLAY: medium MC>PL H
347 / plasticity, light grey mottled red 550
N = 29 Y4 brown, fine grained sand. 520
6,12,17 7 A4 CL | SANDY CLAY: law to medium 550
1/ plasticity, light grey, fine to medium > 600
pPavet grained sand, with clayey sand > 600
Seams. > 600 i
| SAND: fine to coarse grained, light | ™M | MD |
yellow brown, with a trace of silt
fines,
N = 20
% 6,9,11, -
ICOMPLET}
ION OF
CORING
REAn;(-I;l\E!i SAND: medium to coarse grained,
oF I orange brown.
CASING
N =23
7.12,11
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

Borehole No. |

¢

103,

Client:

Project: PROPOSED NEW MENTAL HEALTH FACILITY
Location: LIVERPOOL HOSPITAL, NSW

Job No. M17359S5A Method: SPIRAL AUGER
Date: 20-12-02 JK550

Logged/Checked by: A.J.H.l“

R.L. Surface: = 10.1m
Datum: AHD

74

DESCRIPTION

SAMPLES

Groundwater

Record
Field Tests

USQ
3

Moisture
Weathering

Hand

Penetrometer

Readings tkPa.)

Remarks

Depth (m)
Graphic Log
| Classification

o Unified

SAND: fine to coarse grained,
brown, with clay fines and a trace
of silt fines, with occasional clayey
sand seams.

as above,
but with a trace of fine to medium
grained sub rounded quartz gravel.

N =32
7.14,18

SM SILTY SAND: fine to medium
grained, dark brown, with a trace of
clay fines.

Z| Condition/

<] Strength/
Y Rel. Density

as above,

but with sand and clayey sand
seams, with a trace of fine to
medium grained river gravel.

N = 43
13,21,22

ALLUVIAL

SHALE: dark grey, with medium
strength bands.

Dw

VL

SHALE: dark grey.

=

SW-Fr

VERY LOW
'TC' BIT
RESISTANCE

REFER TO CORED BOREHOLE LOG

14

HIGH RESISTANCE




Jeffery and Katauskas Pty Ltd ‘!(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

CORED BOREHOLE LOG _ 103,

Client:
Project: PROPOSED NEW MENTAL HEALTH FACILITY
Location: LIVERPOOL HOSPITAL, NSW
Job No. M1735695A Core Size; NMLC R.L. Surface: = 10.1Tm
Date: 20-12-02 Inclination: VERTICAL Datum: AHD |
Drill Type: JK550 Bearing: - Logged/Checked by: A.J.H.l[ﬁ
3 CORE DESCRIPTION POINT DEFECT DETAILS !
3 LCAD
% @ ) cn DEFECT DESCRIPTION
§ E £ E Rc.’ct’f T"’pe'l grain character- § < STI?JEDI\S(TH SPACING Type, inclination, thickness,
5 s % ._E is :—ﬁisr;;oci:,:bz::ﬁ::re' E g, - (50) {mm) planarity, roughness, coating.
] - © O =1
( = tg 180 1G] = n 5 Specific General
START CORING AT 11.00m
1 SHALE: dark grey, with light SW-Fr| H
1 grey fine grained sandstone
1 laminae, bedded at 0-5°, Tge g
- Cr, T1mm.t
- Cr, 18mm.t
12 -
FULL
RET-
URN - Cr, BOmm.1
) 134 M-H i
(.
A END OF BOREHOLE AT 13.51m
14 L
15 -
16 =
£
o
o
x
o
[




Jeffery and Katauskas Pty Ltd ‘!(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

o

Borehole No.

BOREHOLE LOG ‘ 104,

Client:
Project: PROPOSED NEW MENTAL HEALTH FACILITY
Location: LIWERPOOL HOSPITAL, NSW

COPYRIGHT

Job No. M173595A Method: SPIRAL AUGER R.L. Surface: = 10.0m
Date: 20-12-02 JK350 Datum: AHD
Logged/Checked by: A.H./A%
e 4 -~
— = = 0 £
2 % @ @ 2 @ oy 5=
© & _ b TE| -~
£ < @ £ o vg DESCRIFTION eGE| £EE E 5 Remarks
c = - = = o5 2 -g =] gl = O S5
28 = el = = =i 28wl e |E2R
o8 iy K= @ i c Sol| S| 2o
G | ic o 0] S50 20| b |Tacx
0 ASPHALTIC CONCRETE: 70mm.t "
E FILL: Gravelly sand, fine to medium I
) grained, grey, fine to coarse grained ] | .
angular igheous gravel {roadbase). /_ MC>PL APPEARS
_ T FILL: Silty clay, medium to high I
N=7 lasticit ttled b d MODERATELY
3,4.3 | plasticity, mottled brown grey an L COMFPACTED
orange brown, with fine to coarse
1 grained sub angular sandstone I~ |
4 CL-CH| \gravel. _/IMC>PL H - L ALLUVIAL
/ SILTY CLAY: medium to high
| -// plasticity, grey mattled red and i
i arange. 500 -
N =11 /
4.3, s 450 |
/ 480
2 —_ —
| / as abave,
—/ but grey mottled red brown.
*7 >600 |
1?) 1=63'|37 | >600 1
T J >B600 [
Xk 47 TSILTY CLAY: medium to high | i
COMPLET - plasticity, grey mottled red and r
ION OF _/ orange, with a trace of fine to L
CORING coarse grained ironstone gravel, and
AND N =16 '// occasional fine grained sand bands, >600 |
AFTER 57 o I ] 550
REMOVAL e / - 400
OF 5 - / -
CASING i I
I 6 —
N =19 450
7.11.8 / 238
vi ]




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

74

Borehole No.

104,

Client:
Project: PROPOSED NEW MENTAL HEALTH FACILITY
Location: LIVERPOQOL HOSPITAL, NSW

Job No. M1735685A

Method: SPIRAL AUGER

JK350

R.L. Surface: = 10.0m

Date: 20-12-02 Datum: AHD
Logged/Checked by: A.H.IA%
/4
4 4 7
3':3 aﬁ @ g 'é . - 2 F % %
z g gz 3 = &5 DESCRIPTION s 5E| 22 € Remarks
27D et P = o= S22 ol g c
cC = L N (LI =] I (] - =
28 | |duks 2 8| & |za 228815 |22}
- = L [ [l L =0
(" & |8 i a !l & |56 58z |a& | L2
o CL-CH| SILTY CLAY: medium to high MC>PL| H
g / plasticity, grey mottled red and
| arange, with a trace of fine to -
coarse grained ironstone gravel,
N =13 SM | SILTY SAND: fine to medium M MD
6_6 2 grained, grey, with orange brown
e and red brown clay bands.
I w
SILTY SAND: fine to medium D
N = 36 grained, grey brown.
5,13,20
l N> 40 - | SHALE: dark grey. XW-DW | EL-VL VERY LOW
27,40/ TC' BIT
|. 50mm RESISTANCE
REFUSAL
= SW-Fr | M-H LOW RESISTANCE
e
g REFER TO CORED BOREHOLE LOG
E -
9 14
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CONSWLTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS
N

CORED BOREHOLE LOG

70¢

Borehole No.

104,

Client:

Project:

Location:

PROPOSED NEW MENTAL HEALTH FACILITY
LIVERPOOL HOSPITAL, NSW

Job No. M17359SA Core Size: NMLC R.L. Surface: = 10.0m
Date: 20-12-02 Inclination: VERTICAL Datum: AHD
Drill Type: JK350 Bearing: - Logged/Checked by: A.H.{ A,Q
P
] CORE DESCRIPTION POINT DEFECT DETAILS
@ LOAD
3 | e : @ sTRengTH| PEFECT DESCRIPTION
L Rock Type, grain character- £ = SPACING Type, inclination, thickness,
- (2 2 )¢ istics, colour, structure, £l ® INDEX (rmm) planarity, roughness, caating.
% £ B o minor gompoeneants. ® & IS(SO)
= Cg 8 G E » e L ¥ aVieh § ,81 E 22 Specific General
13 I
START CORING AT 13.60m -
5 SHALE: dark grey, with light SW-Rep M-H [0 o s o s
grey, fine grained sandstone RS I R
B laminae, bedded at 0-5°. oo Dol
14 s BCEEEE AR TS
SRR B
SRR SN FEE R
FULL 15 A N o
RET SR S IEEERERE
URN RS IR
Priinl bt [ Lueseunn
Y st - J, §5%, Un, A
BN HER
16 EIEEEEEEEEN A
oo W
Do B - J,10°, Un, R
£ SR - J,25° Un, R
1 as above, R
but with a trace of fine grained R
angular quartz gravel. Do AR
174 END OF BOREHOLE AT 16.65m A I =
18 RN I o
19 SRR A




Jeffery and Katauskas Pty Ltd

CONSULTING GEQTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

q.'(

Borehole No.

105”3

Client:
Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIVERPQOL HOSPITAL, NSW
Job No. M17358WA2 Method: SPIRAL AUGER R.L. Surface: 8.95m
Date: 30-10-03 JK450 " Datum: AHD
Logged/Checked by: A.J.H./ A ﬂ/
-~
- B B -
5 > c 5 &
& s P - 2 2 -2 _ 2| B2
2 e B E = ] DESCRIPTION wEEl =8 En Remarks
D g w o - 2 | noE 52| %5 e g
EE = < = 25 AN £
28 LS 3 Bl 5|58 $58| 235|553
o HHn T a & | 3T S0z | HE |28 &
( : 0 KX XA FILL: Silty clay, medium plasticity, |[MC>PL
-// CH  [\dark brown, with a trace of brick | |MC>PL| S5t ALLUVIAL
| / and concrets fragments. V5t | .
? / SILTY CLAY: high plasticity, brown 180 SLIGHT 7]
N=5 -// and light brown mottled grey brown. 240 HYDROCAREON
3,32 . / 220 [ ODOURTO 1.0m
1 _/ / | DEPTH
2 / / [~ CL | SITLY CLAY: medium plasticity, MC=PL | H B
] / L/ light brown and light grey, with a -
_// trace of fine grained sand. i
3T 77| CL | SILTY SANDY CLAY: medium 550
| N =24 // plasticity, light grey mottled light 580 |
812,12 | '/ orange brown, fine to medium >600 |
* _ ?/ grained sand. ]
OMPLET} 120 &% I
ION OF / ? L
CORING 4 ? 7 i
L v | SAND; fine to medium grained, | M | (MD} | B
orange brown, with light brown r
bands. |
'E as above, L
&)
= bu_t orange.brown and grey brown, |
z ’_7 with clay fines.
(@]
Q
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

e

Borehole No.

1 052/3

Client:

Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIVERPOOL HOSPITAL, NSW

Job No. M17359WA2 Method: SPIRAL AUGER

R.L. Surface: 9.95m

\sandstone laminae,

f

REFER TO CORED BOREHOLE LOG

Date: 30-10-03 JK450 Datum: AHD
Logged/Checked by: A.J.H.IA/
0 4 -
Lt .
5 T c 56
T s @ — g 2 ~ol_&| g5
2 < @ £ - 3 DESCRIPTION o ST| E2 Ew Remarks
5 v © = L | me 522|588 e 2
€ B = = z @G 2L 2a =38=
S o o = a s 3 w9 K| §S. (28D
3 |obmy B % o | E8 S52| £5|&858
oo |t g a o] S0 202 | b |ITdacx
: L8P SAND: fine to coarse grained, W D
orange brown and grey brown, with
clay fines and occasional clayey
i sand bands. A
N = 39
13,17.22
|“assbove, T~ ~ T T T ]
but brown, with a trace of clay
fines.
- SHALE: dark grey, with fine grained | SW-Fr | M-H - LOW TO MODERATE

“TC' BIT
RESISTANCE




Jeffery and Katauskas Pty Ltd ‘!(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

CORED BOREHOLE LOG 105

Client:
Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location; LIVERPOOL HOSPITAL, NSW
Job No. M17359WA2 Core Size: NMLC R.L. Surface: 9.95m
Date: 30-10-03 Inclination: VERTICAL Datum: AHD
Drill Type: JK450 Bearing: - Logged/Checked by: A.J.H.I/{g/
3 CORE DESCRIPTION B POINT DEFECT DETAILS v
3 LOAD [—
< DEFECT
§ =l = §, Rock Type, grain character- ,E’ STRENGTH SPACING Tyme ir?ﬁiSCEIPTIS_‘Nk
S |5| E o istics, colour, structure, 3 s INDEX [yp « Inclination, thickness,
5 |3l £ £ minor components. £ @ | {mm) planarity, roughness, coating.
g E % g @ g 5(50) c o o
( 2 cﬂ D9 G = O gy MgV eécgas Specific General
START CORING AT 9.80m RS EE R
E== SHALE: dark grey, with fine SW-Fr| MH [ 7 o T T T TE G0 Smmt
10 - ] grained sandstone laminae, oo s e TEROOmme
] bedded at 0-5°, spacing 5- Lo oo |
| 20mm. SECEEE ERE RS
SRR ERRRRE
11 —
FULL SNV EE
RET- EESEREREAEN IR
URN AR IR
SRR
( SRR HEE
: ST BRI
END OF BOREHOLE AT 12.80m T L SUBVERTICAL B,
13~ R I o
- SEEEEE RN
I P Dot
Q A Doro oo
cd ! - ! 00000 0 vyl
z N
3 RS R
o
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Jeffery and Katauskas Pty Ltd k

Borehole No.

BOREHOLE LOG 106

Client:

Praject: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIVERPOOL HOSPITAL, NSW

Job Neo. M17359WA2 Method: SPIRAL AUGER R.L. Surface: 9.97m
Date: 30-10-03 JK450 Datum: AHD
Logged/Checked by: A.J.H.IA*}
) . -
L -
5 T o 5 - 5o
= = n - 3 s =Pl & o=
z I o E - i DESCRIPTION eEE| B8 E o Remarks
IR e | £ |38% 2E2E| B8 | EE
== - = rel R BT B c oh%
28 biddd T | 5| 8 |£4 S28| 251|323
O falfa i a (5] SO ZOE | b |TE
(Y] FILL: Silty clay, medium to high MC >PL
4 plasticity, brown, with concrete and i
brick fragments. 1 .
| +
! CH | SILTY CLAY: high plasticity, red MC>PL| 5t 200 ALLUVIAL
-// brown mottled light grey. 190 +
] / 180 | HPFTESTS CARRIED
/ OUT ON A
1 / / - REMOULDED
1% é | SAMPLE
/ /] ct [ SiLTY SANDY CLAY: low to MC=PL | (VSt- | L
/ / medium plasticity, brown mottled H}
'// light grey, fine grained sand and I
3_?/ cccasional clayey sand bands. -
W - .
i / CL | SILTY CLAY: low plasticity, orange L
/ brown, with fine grained sand.
4 —?? -
I sp SAND: fine to medium graired,; M D X
N =34 orange brown, with occasional
12,14,20 1 clayey sand bands. I
3 ;- :
ICOMPLET} J L
ION OF i
CORING y
87 /| ¢ | SILTY CLAY: medium plasticity,  |[MC>PL| (St B
-// light brown, with fine to medium VSt) d
_"// grained sand. |
7 / 4
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

"4

Borehole No.

10623

Client:
Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIVERPOOL HOSPITAL, NSW
Job No. M17359WAZ2 Method: SPIRAL AUGER R.L. Surface: 9.97m
Date: 30-10-03 JK450 Datum: AHD
Logged/Checked by: A.J.H./ A/Q
w / —
. = £ 5 &
g z 2 = 8 2 Bl 2| =
‘E o p: E E e - E DESCRIPTION g :g E -‘ugmé 5 E, Remarks
28 |84l 2 2 | & |£4 28E|s..[B2%
(.5 g 1 |t o Cul’ G 5 o = 8 =| b L‘?:J £ g g
7 / TL | SICTY CLAY: medium plasticity, WMCSFL [5t- VSi 180 HP TESTS CARRIED
_/ light brown, with fine to medium 190 DUT ON
1 ? grained sand. 210 REMOULDED AUGER
P> ? / SAMPLE - 7]
s??
9??
v,
== SHALE: dark grey, DW VL VERY LOW
== TG BIT
= RESISTANCE
10F==1 as above, SW-Fr | MH LOW TO MODERATE
gyl but dark grey brown. RESISTANCE

REFER TO CORED BOREHOLE LOG

124

13

14
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

CORED BOREHOLE LOG 1063{

3
Client:
Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIVERPQOL HOSPITAL, NSW
Job No. M17359WA?2 Core Size: NMLC R.L. Surface: 9.97m
Date: 30-10-03 Inclination: VERTICAL Datum: AHD
Drill Type: JK450 Bearing: - Logged/Checked by: A.J.H.I/r’é/
3 CORE DESCRIPTION POINT DEFECT DETAILS /
= LOAD ™ hprrcy
o [»]
§ gl g3 Rock Type, grain character- g STRENGTH SPACING Type il?cﬁﬁlg::)intohr;:kness
- |2 = | g istics, colour, structure, g% INDEX playnar'ity roughness coating’|
g T 'g ’§ minor components. 3 § I5{50) {(mmj) ! ‘ )
2 |& & |a = B |t MV 288229 Specific General
IS 8 R B
10 START CORING AT 10.13m SR R
£==4 SHALE: dark grey, with fine SWR[MH] o[ s b
4 grained sandstone laminae, oo Lo
bedded at 0-5°, spacing O- S BRI |
20mm. A RN
LRI R
1 SR IR R N ray
o IR
FULL EEREE
RET- R
URN Por X
12 © 0 1 | -LOW STRENGTH SEAM, 0°, Smm.t
EEE N0 ERREEE
- LOW STRENGTH SEAM, 0%, 8mm.t
BERCEN RRREEE
13 Do s it | -Low STRENGTH SEAM, 0%, 4mm.t
END OF BOREHOLE AT 13.13m N T b
1a- EEERREEER R
:
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

¢

Borehole No.

2011

3

Client:
Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIVERPOOL HOSPITAL, NSW

Job No. M17369WA4 Method: SPIRAL AUGER

Date: 8-7-04 JK550 %
Logged/Checked by: N.S.!Af
g9 Y /

R.L. Sutface: 9.54m
Datum: AHD

SAMPLES

DESCRIPTION

Groundwater
Record
VI9)
DB

S
Field Tests
Depth {m)
Graphic Log
Unified
Classification

Moisture
O| Condition/
Weathering

Strength/
Rel. Density

Hand

Penetrometer

Readings {kPa.}

Remarks

o

FILL: Gravelly silty sand, fine to
medium grained, brown grey, fine to

i medium grained crushed concrete

and ceramic gravel, /
FILL: Silty clay, medium plasticity,
brown, with fine to medium grained
gravel.

L

MC < PL

brown.

I ! CH | SILTY CLAY: high plasticity, red

1

MC>PL

VSt

CL SILTY CLAY: medium plasticity,
grey mottled red brown.

—

L

MC<PL

AANNANNNNNNNANNAAY

CL SANDY CLAY: medium plasticity,
red brown.

'._..:_..x\\\\\\'\ NN RRN

CH SILTY CLAY: high plasticity, light
E brown grey.

MC > PLW

{H)

{V5t)

CLAYEY SAND: fine to medium
grained, light grey.

T

ALLUVIAL

POSSIBLY
"PERCHED’
GROUNDWATER




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

Borehole No.

¢

201m

3

Client:
Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIVERPOOL HOSPITAL, NSW

Job No. M17359WA4 Method: SPIRAL AUGER

R.L. Surface: 9.54m

Date: 8-7-04 JK550 Datum: AHD
Logged/Checked by: N.S.IA
/
2 4 5
— = c i
% = 0 g 2 =g o % =
% £ ® T E| -8 =~
E - g E E ; - é DESCRIPTION 2 é E % g S % Rernarks
c = = < o] Foe|l c0 [ ogs5
3 Q o = =% = 2] [} [ =]
1 239 [hBan = g | E& 562 | S5 | &858
( O | i o G] o0 202 | | Tac
. q-—1 SM | SILTY SAND: fine to medium M
grained, brown, with a trace of clay.
. w
ON
COMPLETH
ION OF
AUGER-
ING
SC | CLAYEY SAND: fine to medium
grained, grey.
- SHALE: dark grey. DWW VL VERY LOW 'TC' BIT
M RESISTANCE
REFER TO CORED BOREHOLE LOG LOW TO MODERATE
RESISTANCE

11 4

12

COPYRIGHT




Jeffery and Katauskas Pty Ltd

CONSULTING GEQTECHNICAL AND ENVIRONMENTAL ENGINEERS

CORED BOREHOLE LOG

&

Borehole No.

2013

3

Client:
Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIVERPOOL HOSPITAL, NSW
Job No. M17359WA4 Core Size: NMLC R.L. Surface: 9.54m
Date: B-7-04 Inclination: VERTICAL Datum: AHD
Drill Type: JK550 Bearing: - Logged/Checked by: N.S.l!
3 CORE DESCRIPTION POINT DEFECT DETAILS y
% @ . o STIF-igﬁgTH DEFECT DESCRIPTION
§ £| E S R‘?CI'T Type, grain character- £ - SPACING Type, inclination, thickness,
5 2y 2| E istics, colour, structure, 2 o INDEX planarity, roughness, coating.
& gl 5 =3 minor components. § g |s(50)
( 2 |8 8 | & Z | & [y, Specific General
R T
i
START CORING AT 10.58m
3 SHALE: dark grey, with light SW-R| H | D F \-Cs, 0°, 6omm.t ]
grey, fine grained sandstone Do
1 laminae, bedded at 0-5°, : oo B
SEREN
Do X - Cr, D®, 4mm.t
FULL IS
RET- 12 SRR -
; URN R
RN S
A
13 E Lo . |
; Lol X .
END OF BOREHOLE AT 13.38m .
1a- -
15— EEREE -
. - EEERE
e i IR
o ool
ey ! v e e e
z i IR
s ottt
o




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

o!(

Borehole No.

202

Client:
Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIVERPOOL HOSPITAL, NSW

Method: SPIRAL AUGER
JK5560

Job No. M17359WA4
Date: 8-7-04
Logged/Checked by: N.S./ A

R.L. Surface: 9.47m
Datum: AHD

/

DESCRIPTION

SAMPLES

Groundwater
Record

B0
Field Tests
Graphic Log
Unified
Classification

Moisture
Weathering

Strength/
Rel. Density

Hand

Penetrometer

Readings {kPa.)

Remarks

J Depth {(m)

FiLL: Silty gravelly sand, fine to
B medium grained, grey brown, fine to

O| Condition/

medium grained crushed concrete
and ceramic gravel. /
FILL: Silty clay, medium plasticity,
brown, with fine to medium grained
gravel.

MC>PL

CcH SILTY CLAY: high plasticity, orange
brown.

MC=PL

(VSt)

CL SILTY CLAY: medium plasticity,
grey mottled orange brown.

MC<PL

{H)

SONONNNNNNN

SANDY CLAY: low to medium

plasticity, orange brown.

NRAANANANAAN

MC>PL

{VS5t-
H)

SILTY SAND: fine to medium
grained, light brown yellow,

COPYRIGHT

ALLUVIAL
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG 202

Client:
Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIVERPOOL HOSPITAL, NSW

Job No. M173b9WA4 Method: SPIRAL AUGER R.L. Surface: 9.47m
Date: 8-7-04 JK550 Datum: AHD
Logged/Checked by: N.S./ (t-
2 / -
5 T = 5a
=t = 8 - 2 3 -2 Py 2 =
2 < @ 3 - ] DESCRIPTION o S| EFE Ew Remarks
T o « s = 2 | g 562|582 e
25 [ s | £ 5|83 285|852 |22
o o = Q © h=I-H 5 € @ L =]
o8 ez foal (2 o D o c © 20 =l 1]
G Ao i ) 5] ST S0 | he |Idcc
L .= S5M SILTY SAND: fine to medium W -
grained, brown.
© ]
as above, B
but dark grey, with a trace of clay.
¥
ON
COMPLETE
ION OF L.
AUGER-
ING
n SHALE: dark grey. SwW M LOW TO MODERATE
'TC' BIT
REFER TO CORED BOREHOLE LOG | | RESISTANCE

134 =

14




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

CORED BOREHOLE LOG

%

Borehole No.

2023/

3

Client:

Project;

Location:

PROPOSED NEW MENTAL HEALTH CENTRE
LIVERPOOL HOSPITAL, NSW

Job No. M17359WA4

Core Size: NMLC

R.L. Surface; 9.47m

Date: 8-7-04 Inclination: VERTICAL Datum: AHD
Drill Type: JK55Q Bearing: - Logged/Checked by: N.S./ %- g
S CORE DESCRIPTION POINT DEFECT DETAILS
=z LOAD D
= EFECT
@ =2 . o DESCRIPTION
& |g| g | 3| RockType grancharscter | & | _ |STRENGTH| op) oG Type, inclination, thickness,
2 |3 2 g istics, colour, structure, g =3 INDEX (mm) planarity, roughness, coating.
] o s =3 mingr components. ] S 1.{50)
9 © @ 4 L = S
( 2 |a| o ] =2 in Specific General
o [2]
N e
I
10 -
| START CORING AT 10.25m
3 SHALE: dark grey, SW | M - XWS, 0%, 70mm.1 ]
- FRAGMENTED ZONE, 80mm.1
as above, SW-Fr[ H ++l 708, Un, 8
but with light grey, fine grained
sandstone laminae, bedded at O-
11 5 59, |
FULL
RET-
URN
12 - -
1
13 -
1 END OF BOREHOLE AT 13.29m
14 -
16 -
'—
T
9
o
> :
o
o
O
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

¢

Borehole No.

203 3

Client:
Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIVERPOOL HOSPITAL, NSW

Job No. M17359WA4 Method: SPIRAL AUGER
9.7.04 JK550

R.L. Surface: 9.74m

Date: Datum: AHD
Logged/Checked by: N.S.IA-&
@ -/ =
= o c 5o
2 s P ~ g 2 -2 _ 2| g2
2 < o E - s DESCRIFTION o 5| 28 Ew Rerarks
e |2 & - | € | »gs s2&| gl &2
c = = £ o ‘5 2 e Q o=
35 a = = = @ n © c O o,
83 liddd 3 | 5| & |ES 258|235 (558
ge | i o 8 | 306 0z |G |82
8] FILL: Sifty sand, fine to medium M
L grained, light grey brown, with fine
i to coarse grained sandstone gravel,
1
l FILL: Silty clay, high plasticity, red | MC<PL
E brown,
1 —
27 FILL: Silty clay, high plasticity, dark [ MC>PL
E brown mottled grey and red brown.
/ CL SILTY CLAY: medium plasticity, MC<PL| [H) ALLUVIAL
_?/ light grey.
3~//
R SILTY SAND: fine to medium M
grained, light yellow brown.
, A
AT
2 HRS
AFTER
COMPLET}
ION OF
CORING as above, -
but orange and light brown.




Jeffery and Katauskas Pty Ltd ‘4.'(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG 203

Client:
Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIVERPOOL HOSPITAL, NSW

Job No. M17359WA4 Method: SPIRAL AUGER R.L, Surface: 9.74m
Date;: 9-7-04 JK550 Datum: AHD
Logged/Checked by: N.S.IA%/

@ 4 —
5 z g 5 &
= s w _ 2 = - Z ox
2 g b E = a DESCRIPTION 2 5c| =8 £ w Remarks
T Pt - 2 R o= Sc2| 50 P E
55 - £ %5 |£3 BEE|5C|EER
& [@5Eg 2 8| & |58 58z |BZ& |28

- =T SM SILTY SAND: fine to medium M -

- grained, orange and light brown.
SILTY SAND: fine to medium

grained, brown, with a trace of clay SR
and cemented seams. F

CL SANDY CLAY: low plasticity, grey. |MC<PL| (H}

COPYRIGHT

p— as above, r
OEN but brown.
COMPLET
-ION OF i
AUGER-
ING
. SHALE: dark grey, with XW seams. | DW VL - | VERY LOW
; DSHALE: grey. / \ LM " ;RTEgISB‘{'LNCE
‘ REFER TO CORED BOREHOLE LOG L | MODERATE |
RESISTANCE




Jeffery and Katauskas Pty Ltd

CONSULTING GEQTECHNICAL AND ENVIRONMENTAL ENGINEERS

CORED BOREHOLE LOG

%

Borehole No.

203 |

3]

Client:

Project:
Location:

PROPOSED NEW MENTAL HEALTH CENTRE

LIVERPOOL HOSPITAL, NSW

Job No. M17359WA4

Core Size: NMLC

R.L. Surface:

9.74m

COPYRIGHT

Date: 9-7-04 Inclination: VERTICAL Datum: AHD
Drill Type: JKH50 Bearing: - Logged/Checked by: N.S.!A.g
3 CORE DESCRIPTION POINT DEFECT DETAILS 4
ki LOAD ™" pEpEcT
@ o . o DESCRIPTION
2 || | 3 Rock Type, grain character- s | - STRENGTH SPACING Type, inclination, thickness,
213 = | & istics, colour, structure, 2 =3 INDEX planarity, roughness, coating.
g g g_ "gn_ minor components. ‘g 5 15(50) {mm)} s .
z |& A 5 2 B |l My 888000 Specitic General
9 A
RN I A
10~ I B
START CORING AT 10.33m N AR
F=——_ SHALE: grey and brown. ow [tm | - e - XWS, 07, 40mm.t
T\CORE LOSS 0.06m Tsw [Tm [ (e - XS 0% somm.:
3 SHALE: dark grey, with light Y B
5 grey. fine grained sandstone oo
114 J laminae, bedded at 0-10°. IR
SWRE R L g n il - €6, 0%, 11mma
FULL SEEEEN EREEEE
RET- SEESEE EEEEAE
URN 124 . N T
S
13- RN R
~ | END OF BOREHOLE AT 13.31m TR R
14 N I o
15 - SEEEE
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CONSULTING GEQTECHNICAL AND ENVIRONMENTAL ENGINEERS

Jeffery and Katauskas Pty Ltd q!(

Borehole No.

BOREHOLE LOG 204

3

Client:
Project: PROPOSED NEw MENTAL HEALTH CENTRE
Location: LIVERPOOL HOSPITAL, NSW

Job No. M17359WA4 Method: SPIRAL AUGER R.L. Surface:  9.80m
Date: 9-7-04 JK550 Datum: AHD
Lagged/Checked by: N.S.!A,
@ / -
3 o 5 > 5L
£ = o — g = - 2 £ 5 2
2 P a E o i DESCRIPTION wEE| E2 Eg Remarks
Ty P = | 2 | g= 52| 58 e
= - £l 5 12% Zes|sc|etEy
28 |nomy B g e | Ex 552 55|85 3
G | ic o o] 50 202 | b | Tae B
0 FILL: Silty sand, fine to medium M
1 grained, brown grey, with fine to r
] coarse grained sandstone gravel. i
A
1 FILL: Silty clay, high plasticity, MC > PL i
1 brown. L
T - -
CL SILTY CLAY: medium plasticity, red| MC=PL {H) - N
k brown. - ALLUVIAL

MC>PL

AANNANNNN\N

CINNONNONONNNNN

CL/SC| SANDY CLAY/CLAYEY SAND: low |MC>PL/ -
—n Plasticity, fine to medium grained, M -

SM -\grey. / M

SILTY SAND: fine to medium

grained, orange light brown. r

as above,
but with grey clayey sand seams. r

SILTY SAND: fine to medium
grained, orange brown. B

. A
ON

ICOMPLET]
ION OF
CORING

T

CH SILTY CLAY: high plasticity, grey. |MC>PL| (H)

CL SILTY CLAY: medium plasticity, MC=PL
brown and grey. i
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Borehole No.

BOREHOLE LOG 204

3
Client:
Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIVERPOQOL HOSPITAL, NSW
Job No. M17359WA4 Method: SPIRAL AUGER R.L. Surface: 9.80m
Date: 9-7-04 JKS50 Datum: AHD
Logged/Checked by: N.S./ A%i
@ 4 ~
‘E EEL‘ [ — g é = 2| g §§
§ o ] E ZE? é . E DESCRIPTION S é E ﬁé E % Remarks
28 |lo b B g | =8 285 52 |2Eg
58 [omy o g | 5|58 232|852 |25¢8
T /| CU [ STV CLAY: medium plasticity, WMC=PL | (1)
-¢/ brown and grey.
8 —?? -
_?? as above,
}— 4 but with cemented sand seams.
0 "/ " | SITY CLAY: high plasticity, brown | MC > -
// grey, with a trace of fine grained
9 - sand. -
ON
COMPLET} ??
ION OF i /
AUGER- ? /
ING .
/ / MC=PL
m 0= | SHALE: grey. BWw | H MODERATE 'TC" BIT
EE— as above, F\ RESISTANCE
but brown grey.
REFER TO CORED BOREHOLE LOG
11+ -
12 5 -
13 - =
14
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[Borehole No.

CORED BOREHOLE LOG 2043{

3
Client:
Project: PROPOSED NEW MENTAL HEALTH CENTRE
Location: LIWVERPOOL HOSPITAL, NSW
Job No. M17359WA4 Core Size: NMLC R.L. Surface: 9.80m
Date: 9-7-04 Inclination: VERTICAL Datum: AHD
Drill Type: JK550 Bearing: - Logged/Checked by: N.S.IA,Q/
E: CORE DESCRIPTION POINT DEFECT DETAILS 4
et LOAD
= - . DEFECT DESCRIPTION
g £l E 3 Rock Type, grain character- g - STRENGTH SPACING Type, inclination, thickness,
. % = E ISth‘S, colour, structure, E *g', INDEX {mm) planarity. roughness, coating.
2 gl 5 a miner components. 8 H IS(BO)
;2 |8l 8| @ E | B (s MaVh 82880 ca Specific General
N A
-
10 START CORING AT 10.18m A I A
3 SHALE: dark grey, with light  |SW-rl| H | & & & & © T
grey, fine grained sandstone D S —— U F - XWS$, 0°, 4mm.1
laminae, bedded at 0-5°. Y I
80% Y EEEIE I
RET- IR [
URN 11-] R I HERE
_\CORELOSSOOS / R e L& oy
E .03m SW-Fr| H oo LT G 10mmit
SHALE: dark grey, with light ' SRS FEEE S XWS. 8% 3mm.t
grey, fine grained sandstone DLl X A
laminae, bedded at 0-5°. SN EE
12 SEEEEE R
) R I
100% SRR HEEE
RET _ S B
N SEREEE RN
RSN EERERE
: 2517151 EEREE
END OF BOREHOLE AT 14.4Bm R R
15— SR R R
. SEEEEN ERE RS
I Dol i DoLoL Tl
o ronono oo
ey 1 - 0 e« o | - oL
& N A IR
sy ! 100NN v
(8]




BOREHOLE LOCATION PLAN
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M17359WA4"  Figyre No.

Report No.

SCALE (M)

25
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APPENDIX G

Relevant Borehole Logs and Borehole Location Plan from
Previous Report, Ref: M17485WZA dated 24 April 2003
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Borehole No.

BOREHOLE LOG 1

1/3
Client:
Project: PROPQOSED LIVERPOOL CBD RIVER BOARDWALK
Location: ~ BETWEEN LIGHTHORSE PARK AND LIVERPOOL HOSPITAL, LIVERPOOL. NSW
Job No. M17485WZA Method: SPIRAL AUGER R.L. Surface: N/A
Date: 14-3-03 JK550 Datum:
Logged/Checked by: A.J./ 2~—
w —_
. Y < L @
= % o 2 2 2 z ':3: =
2 < i E - B DESCRIPTION o S5E| 22 Ew Remarks
o n 2 = 2 & - <=
=% S | 8| 5|83 555|585 283
o a b = o E = cl8l g | cEn
c& [A588 2 §| & |56 S3z| & |8
" : 0 FILL; Silty clay, high plasticity, dark | MC>PL GRAVEL
4 brown and various ¢olours, with fine - SURFACING
| to coarse grained angular igneous | APPEARS POCRLY
gravel. COMPACTED
N=9 // CL SILTY CLAY: low to medium MC>PL [St- vst| 140
2,45 i / plasticity, light brown mottled grey, 180 | ALLUVIAL
— 1 with a trace of fine grained sand. 220 |
// CH SILTY CLAY: high plasticity, dark MC<PL| H
-// grey mottled orange and red brown, -
| / with a trace of rootiets, i
4 / >600
N =12 9 /]
> 600
5,57 / / >B00 |
2 — -
-Zg
3 _// as above, 500
) N = 26 // but with ironstone gravel bands. 510 [
5,11,15 / /
J >600 |
47 / / SILTY CLAY: high plasticity, light B
-// brown mattled grey, with occasional r
_// ironstene gravel bands. |
/ > 600
el T
AR / /] >600
5 - b
77
£ L
SAND: fine to medium grained, pale M MD
grey, light brown and brown, with -
N =27 silt fines. I
13,15,12
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Borehole No.

BOREHOLE LOG 1

COPYRIGHT

2/3
Client;
Project: PROPOSED LIVERPOOL CBD RIVER BOARDWALK
Location: ~ BETWEEN LIGHTHORSE PARK AND LIVERPOOL HOSPITAL, LIVERPOOL. NSW
Job No. M17485WZA Method: SPIRAL AUGER R.L. Surface: N/A
Date: 14-3-03 JK550 Datum:
Logged/Checked by: A.J./ 2\
17 —_
o ]
. c .
2 pr B E 3 DESCRIPTION v ET| ER Em Remarks
Eo) — — L= D [=]
eE i~ £ 5 22| Po | L,E8
28 Bl 8 4 ZES| 245|558
Lo L [ES i a S50 S02 | he |Tacs
- SP SAND: fine to medium grained, M MD
grey, light brown and brown, with 3
silt fines.
as above, D
N = 41 but fine to coarse grained, dark
14,20,21 brown.
CL SILTY CLAY: low to medium MC>PL [St- V5t
plasticity, grey mottled grange
(% brown, with a trace of fine to
COMP- coarse grained sand.
LETION 180
N=19 410 |
5,8,11 320
b— le CLAYEY SAND: fine to coarse w MD
grained, grey mottled orange brown, -
with a trace of silt fines. |
) i
CcL GRAVELLY SILTY CLAY: low MC>pPL| (St- i
I N 1>030 4 plasticity, orange brown and red VSt 3 Lg%fﬁﬁxguy FOR
01 46 V¥ brown, fine to medium grained sub- S
B ENiDmm g angular ironstone gravel.
Ve " CLAYEY SAND: fine to coarse | W | (MD} | i
grained, dark brown.
VA SILTY CLAY: high plasticity, grey, |MC>PL| V5t
_// with brawn, silty clay seams of low
12‘// plasticity.
N =10 | / / 250
4,4,6 / / 350
0 I L]
 SM SILTY SAND: fine to medium w MD
grained, prey brown, with silty clay 3
bands and a trace of clay fines.
N =16
5,7,9
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Borehole No.

1

3/3
Client: .
Project: PROPQOSED LIVERPQQL CBD RIVER BOARDWALK
Location: BETWEEN LIGHTHORSE PARK AND LIVERPOOL HOSPITAL, LIVERPOOL. NSW
Job No. M17485WZA Method: SPIRAL AUGER R.L. Surface: NJ/A.
Date: 14-3-03 JK550 Datum:
Logged/Checked by: A.J./ #™
n —
L -
5 & < 58
}éE by E EE' E . :_:, DESCRIPTION u_:.::g E "':E:'né':’ .S_.E Remarks
22 1]l = 5| 8 |£8 EY2E| 51283
Jo& BEEE & & | &5 5% 58z | a2 |88
. o BM SILTY SAND: fine to medium W MD |
grained, grey brown, with silty clay
bands and a trace of clay fines. .
i as above, ]
but fine to coarse grained, dark
brown, with a trace of fine'to
15 | medium grained, rounded river
N=19 | gravel.
4,712
16
17 S
18 SHALE: dark grey. SW | LM
VERY LOW TO LOW
'TC' BIT
RESISTANCE
M-H .
LOW TQ MODERATE
184 RESISTANCE
T END OF BOREHOLE AT 18.7m
20




COPYRIGHT

Jeffery and Katauskas Pty Ltd ‘!(

© CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG o

1/3
Client:
Project: PROPCOSED LIVERPOOL CBD RIVER BOARDWALK
Location: BETWEEN LIGHTHORSE PARK AND LIVERPQOOL HOSPITAL, LIVERPOOL. NSW
Job No. M17485WZA Method: SPIRAL AUGER ) R.L. Surface: N/A
Date: 7-4-03 JK250 Datum:
Logged/Checked by: M.S. I/q/g//
0 [ _
L "
5 a = 5o
£ p= @ - g 2 el 2| 8%
z Py 2 E - 8 DESCRIPTION eS5E| 22 E o Remarks
2% = = | 2 | 3% s22| 83| S8
55 - = 5 2a BR[| ER | wss
.28 e B s | E& 52| 25 |5853
PR = Ta ir o [G] 20 S0 |6 |[Iacec
- 0 FILL: Silty clay, medium plasticity, | MC<PL
E mottled grey, red and orange. I APPEARS POORLY
| ' COMPACTED .
N=5 | ; i
1/300mm, i L
5
SILTY SAND: fine grained, light grey D MD -
and crange. ' ALLUVIAL
> T4 ] I
24,14/
110mm 3
REFUSAL -
) N = 28 N
1 .14,14,14
SAND: fine to medium grained, red (] B
brown, with occasional ironstone B
gravel bands and clay bands, with a i
trace of silt fines,
— 300 HP TESTING
—%r— _ . 290 |- CARRIED OUT ON
CLAYEY SAND: medium to coarse
. : CLAY BAND
COMP- grained, Ight grey and orange, with -
LETION a trace of silt fines. X
— W -
N =20 L
5,8,12




Jeffery

and Katauskas Pty Ltd

“ CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

COPYRIGHT

BOREHOLE LOG

¢

Borehole No.

5

213
Client:
Project: PROPQSED LIVERPQOL CBD RIVER BOARDWALK
Location: BETWEEN LIGHTHORSE PARK AND LIVERPQOOL HOSPITAL, LIVERPOOL. NSW
Job No. M17485WZA Method: SPIRAL AUGER R.L. Surface: N/A
Date: 7-4-03 JK250 Datum:
Logged/Checked by: M.S. /A/g
" / -
; 5 e 58
g s @ _ g 2 L2 Z| 8
3 3 ] E - 3 DESCRIFTION e§E| =2 Ewn Remarks
T - = 2 | g« 22| B8 2 E
|l L = Q= P ] [a] =
3 8 2 2| § |58 ZBE| 5| EES
Vvad E8aE & 8| & |5C 582 | he[zdE
: - SC CLAYEY SAND: medium 1o coarse W MD
grained, light grey and orange, with
a trace of silt fines.
P
CL SANDY CLAY: low to medium MC>PL [St- VS 210
N =11 plasticity, light grey and orange, 190
4.5.8 with silt fines. 220
SP SAND: fine to medium grained, light w MD
brown and orange brown, with a
trace of fine to medium grained,
sub-angular, river gravel,
N = 27
6,11,16
.
T 50mm
CH SANDY CLAY: high plasticity, dark | MC>PL |St- VSt
grey, with a trace of silt fines, with
occasignal shale gravel bands and
f_lne to medium grained, sub-angular | T 40mm
tiver gravel,
T 70mm
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Borehole No.

BOREHOLE LOG °

3/3

Client:

Project: PROPOSED LIVERPOOL CBD RIVER BOARDWALK
Location: BETWEEN LIGHTHORSE PARK AND LIVERPOOL HOSPITAL, LIVERPOOL. NSW

COPYRIGHT

Job No. M17485WZA Method: SPIRAL AUGER R.L. Surface; N/A
Date: 7-4-03 JK250 Datum:
Logged/Checked by: M.S. IA.%
2 / 3
5 T o g - 50
g 2 2 g1 S| % =8| .%8| &%
W = ]
é - < g E s | ‘1.8', DESCRIPTION ,G'Sj 5 8 %g 58 Remarks
28 |Bad 3 | 5| B |22 228 85 |253
VA& sl i a 6 |50 So2|Hhe |k
- = SHALE: dark grey. SW M MODERATE "TC" BIT
== | RESISTANCE
-E: L
LA R END OF BOREHOLE AT 15.0m
16 - -
_ 17 | -
) 1
18 -
19 - -
20 o
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BULIVERPOOL NOTES:
ERMINUS

1. For cross-sectional sketch at BH3, refer to

Figure 2.
2. For cross-sectional sketch at BH4, refer to

265237 Figure 3.

3. For details of the geotechnical mapping

symbols used, refer to Figure 4.

Feature locations are approximate only.
Circled numbers corresponded to the
numbered items in Section 3.1 of report.

" 269295

o

® Borehole Location

LIVERPOOL RAI
STATION

GEOTECHNICAL SITE PLAN

Jeffery and Katauskas Pty Ltd ']( I
3

CONSULTING GEOTECHNICAL & ENVIRONMENTAL ENGINEERS

39 BUFFALC ROAD

GLADESVILLE Tel: 02-9809 7322
NSW 2111 Fax: 02-9809 7626
APPROXIMATE
SCALE (M) - '
————_ .
o o5 Report No. M17485WZA Figure No. 1
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APPENDIX H

Summary of Soil Sulphate, Chiloride and pH Test Results
(LabPoint Pty Ltd)
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Report No: NAA0G6 - 1383

Date Received: 23/06/2006
Order No: C.0.C 23/06/06
Attention: Mr. Ashwin Tatikonda

Soil Test Services Pty Ltd
Unit 3, 39 Buffalo Rd
GLADESVELLE NSW 2111

Page 1 of 2

LabPoint

LabPgint Pty Ltd

ABN 82 096 903 749

Phone: (02) 9624 5588

Fax: (02) 9624 2266

E-Mail; labpoint@bigpond.net.au
Unit 31, 35 Foundry Road
Seven Hills NSW 2147

P.Q.Box 177

Kings Langley 2147

Type of Samples: Eight soil samples - Job No. M20303ZA. Analysed "as received'

Tests BH 1001 | BH 1002 | BH1003A | BH 1004 Methods
1.3-1.75m | 2.0-2.4m | 4.4-495m | 3.54.0m
Suloh . 5 128 ,|  |AS1289D211997&
viphate APHA 4500 SO~ - E
Chloride 155 © 118 149 <100 |NSW.AES.030
pH 5.5 5.1 5.7 56 |AS12894.3.1-1997

Note: Units: mg/kg dryweight for soils except soil pH. Analysed "as received".

Samples will be disposed of seven days after issue of this report unless otherwise notified.

The above soil samples have been prepared by customer as follows:

(a) Oven dried at 50 C
(b) Sieved over 2.36 mm sieve

Dr Rama Bhat
Manager Environmental Services
Date Issued: 29/06/2006

naa061383.501i M20303ZA

A This document is jssuedin
accordance with NATA's
[} F:Y §: W accredistion requirements.

v Accreditation for campliance with

ATCREDTED SOR
TECHHNICAL

ISO/IEC 17025

COMPETENGE Laboratory No. 11111




Report No: NAAOG - 1383

Page 2 of 2

LabPoint

Type of Samples: Eight soil samples - Job No. M20303ZA. Analysed 'as received’
BH 1005 | BH1006 | BH1007 | BH 1008
Tests 0.5-095m | 4.0-42m | 0.5-0.95m | 3.0-3.45m Methods
Suboha 0 " - o3 |AS1289D211997&
wphate APHA 4500 SO,> - E
Chloride 156 <100 <100 <100 |NSW.AES.030
pH 5.3 7.0 5.5 510 |AS128943.1-1997

Note: Units: mg/kg dryweight for soils except soil pH. Analysed "as received".
Samples will be disposed of seven days after issue of this report unless otherwise notified.

The above soil samples have been prepared by customer as follows:
(a) Oven dried at 50 C

(b) Sieved over 2.36 mm sieve

pglienss

Dr Rama Bhat

Manager Environmental Services
Date Issued: 29/06/2006

naa(61383.s0i M20303ZA

This document is issusd in
accordance with NATA's
accredilalion requiremnents.

AN

NATA

ACAECTTED FOR
TECHHICAL
COMPETENCE

Accreditation for compliance with
ISOAEC 17025

Laboratary No. 11111
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

ABN 17 003 550 801

REPORT EXPLANATION NOTES

INTRODUCTION

These notes have been provided to amplify the
geotechnical report in regard to classification
methods, field procedures and certain matters relating
to the Comments and Recommendations section.
Not all notes are necessarily relevant to all reports,

The ground is a product of continuing natural and
man-made processes and therefore exhibits a variety
of characteristics and properties which vary from
place to place and can c¢hange with time.
Geotechnical engineering invoives gathering and
assimilating limited facts about these characteristics
and properties in order to understand or predict the
behaviour of the ground on a particular site under
certain conditions. This report may contain such
facts obtained by inspection, excavation, probing,
sampling, testing or other means of investigation. If
so, they are directly relevant only to the ground at the
place where and time when the investigation was
" carried aut.

DESCRIPTION AND CLASSIFICATION METHODS

The methods of description and classification of
soils and rocks used in this report are based on
Australian Standard 1726, the SAA Site Investigation
Code. In general, descriptions cover the following
properties — soil or rock type, colour, structure,
strength or density, and inclusions. |dentification and
classification of soil and rock involves judgement and
the Company infers accuracy only to the extent that
is common in current gectechnical practice.

Soil types are described according to the
predominating particle size and behaviour as set out
in the attached Unified Soil Classification Table
qualified by the grading of other particles present {eg
sandy clay) as set out belaw:

Soil Classification Particle Size
Clay less than 0.002mm
Silt 0.002 to 0.06mm
Sand 0.06 to 2mm
Gravel 2 to 60mm

Non-cohesive soils are classified on the basis of
relative density, generally from the results of
Standard Penetration Test (SPT) as below:

Relative Density SPT ‘N’ Value

{blows/300mm)
Very loose less than 4
Loose 4 ~-10
Medium dense 10 — 30
Dense 30 - bO
Very Dense greater than b0

Standard Sheetsi\Repar Explanation Notes
January 2006

4

Cohesive sails are classified on the basis of
strength (consistency) either by use of hand
penetrometer, laboratory testing or engineering
examination. The strength terms are defined as
follows.

Unconfined Compressive

Classification Strength kPa

Very Soft less than 25

Soft 256 - 50

Firm 50 - 100

Stiff 100 - 200

Very Stiff 200 - 400

Hard Greater than 400
Friable Strength not attainable

— soil crumbles

Rock types are classified by their geological
names, together with descriptive terms regarding
weathering, strength, defects, etc. Where relevant,
further information regarding rock classification is
given in the text of the report. In the Sydney Basin,
“Shale” is used to describe thinly bedded to laminated
siltstone.

SAMPLING

Sampling is carried out during dritlling or from other
excavations to allow engineering examination {and
laboratory testing where required) of the soil or rock.

Disturbed samples taken during drilling provide
information on plasticity, grain size, colour, moisture
content, minor constituents and, depending upon the
degree of disturbance, some information on strength
and structure. Bulk samples are similar but of greater
volume required for some test procedures.

Undisturbed samples are taken by pushing a thin-
walled sample tube, usually 50mm diameter {(known
as a UhOQ)}, into the soil and withdrawing it with a
sample of the soil contained 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.

Details of the type and method of sampling used
are given on the attached logs.

INVESTIGATION METHODS

The following is a brief summary of investigation
methods currently adopted by the Company and
some comments on their use and application. All
except test pits, hand auger driling and portable
dynamic cone penetrometers require the use of a
mechanical drilling rig which is commonly mounted
on a truck chassis.

Page 1 o 4



Test Pits: These are normally excavated with a
backhoe or a tracked excavator, allowing close
examination of the insitu soils if it is safe to descend
into the pit. The depth of penetration is [imited to
about 3m for a backhoe and up to 6m for an
excavator. Limitations of test pits are the problems
associated with disturbance and difficulty of
reinstatement and the consequent effects on close-by
structures. Care must be taken if construction is to
be carried out near test pit locations to either properly
recompact the backfill during construction or to
design and construct the structure so as not to be
adversely affected by poorly compacted backfill at
the test pit location.

Hand Auger Drilling: A borehole of 50mm to 100mm
diameter is advanced by manually operated
equipment. Premature refusal of the hand augers can
occur on a variety of materials such as hard clay,
gravel or ironstone, and does not necessarily indicate
rock level.

Continuous Spiral Flight Augers: The borehole is
advanced wusing 75mm to 11Bmm diameter
continuous spiral flight augers, which are withdrawn
at intervals to allow sampling and insitu testing. This
is a refatively economical means of drilling in clays
and in sands above the water table. Samples are
returned to the surface by the flights or may be
collected after withdrawal of the auger flights, but
they can be very disturbed and layers may become
mixed. Information from the auger sampling (as
distinct from specific sampling by SPTs or
undisturbed samples) is of relatively lower reliability
due to mixing or softening of samples by
groundwater, or uncertainties as to the original depth
of the samples. Augering below the groundwater
table is of even lesser reliability than augering above
the water table. Use can be made of a Tungsten
Carbide (TC} bit for auger drilling into rock to indicate
rock gquality and continuity by variation in drilling
resistance and from examination of recovered rock
fragments.

Wash Boring: The borehole is usually advanced by a
rotary bit, with water 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 “feel” and rate of penetration.

Mud Stabilised Drilling: Either Wash Boring or
Continuous Core Drilling can use drilling mud as a
circulating fluid to stabilise the borehole. The term
“mud” encompasses a range of products ranging
from bentonite to polymers such as Revert or Biogel.
The mud tends to mask the cuttings and reliable
identification is only possible from intermittent intact
sampling (eg from SPT and U50 samples) or from
rock coring, etc.

Standard Sheets\Report Explanation Notes
Januery 2006

X

Continuous Core Drilling: A continuous core sample
is obtained using a diamond tipped core barrel.
Provided full core recovery is achieved (which is not
always possible in very low strength rocks and
granular soils), this technique provides a very reliable
{but relatively expensive) methad of investigation. In
rocks, an NMLC triple tube core barrel, which gives a
core of about 50mm diameter, is usually used with
water flush. The length of core recovered is
compared to the length drilled and any length not
recovered is shown as CORE LOSS. The location of
losses are determined on site by the supervising
engineer; where the location is uncertain, the loss is
placed at the top end of the drill run,

Standard Penetration Tests: Standard Penetration
Tests (SPT) are used mainly in non-cohesive soils, but
can also be used in cohesive soils as a means of
indicating density or strength 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 F3.1.

The test is carried out in a borehole by driving a
50mm diameter split sample tube with a tapered
shoe, under the impact of a 63kg hammer with a free
fall of 760mm. It is normal for the tube to be driven
in three successive 150mm increments and the 'N’
value is taken as the number of blows for the last
300mm. In dense sands, very hard clays or weak
rock, the full 450mm 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 150mm of, say,
4, 6 and 7 blows, as

N=13
4.6,7
¢« In a case where the test is discontinued short of
full penetration, say after 15 blows for the first
150mm and 30 blows for the next 40mm, as
N=>30
15, 30/40mm

The results of the test can be related empirically to
the engineering properties of the soil.

Occasionally, the drop hammer is used to drive
50mm diameter thin walled sample tubes {U50) in
clays. In such circumstances, the test results are
shown on the borehole logs in brackets.

A modification to the SPT test is where the same
driving system is used with a solid 60° tipped steel
cone of the same diameter as the SPT hollow
sampler. The sclid cone can be continuousiy driven
for some distance in soft clays or loose sands, or may
be used where damage would otherwise occur to the
SPT. The results of this Solid Cone Penetration Test
{SCPT} are shown as "N<” on the borehole logs,

Page 2 of 4



together with the number of blows per 150mm

penetration.

Static Cone Penetrometer Testing and Interpretation:

Cone penetrometer testing (sometimes referred to as

a Dutch Cone) described in this report has been

carried out wusing an Electronic Friction Cone

Penetrometer (EFCP). The test is described in

Australian Standard 1289, Test F5.1.

In the tests, a 3bmm diameter rod with a conical
tip is pushed continuously into the soil, the reaction
being provided by a specially designed truck or rig
which is fitted with an hydraulic ram system.
Measurements are made of the end bearing
resistance on the cone and the frictional resistance on
a separate 134mm long sleeve, immediately behind
the cone. Transducers in the tip of the assembly are
electrically connected by wires passing through the
centre of the push rods to an amplifier and recorder
unit mounted on the control truck.

As penetration occurs {at a rate of approximately
20mm per second) the information is output as
incremental digital records every 10mm. The results
given in this report have been plotted from the digital
data.

The information provided on the charts comprise:

s« Cone resistance — the actual end bearing force
divided by the cross sectional area of the cone —
expressed in MPa,

+ Sleeve friction — the frictional force on the sleeve
divided by the surface area — expressed in kPa.

s Friction ratio — the ratio of sleeve friction to cone
resistance, expressed as a percentage.

The ratios of the sleeve resistance to cone
resistance will vary with the type of soil encountered,
with higher relative friction in clays than in sands.
Friction ratios of 1% to 2% are commonly
encountered in sands and occasionally very soft
clays, rising to 4% to 10% in stiff clays and peats.
Soil descriptions based on cone resistance and friction
ratios are only inferred and must not be considered as
exact.

Correlations between EFCP and SPT values can be
developed for both sands and clays but may be site
specific.

Interpretation of EFCP values can be made to
empirically derive modulus or compressibility values
to allow calculation of foundation settlements.

Stratification can be inferred from the cone and
friction traces and from experience and information
from nearby boreholes etc. Where shown, this
information is presented for general guidance, but
must be regarded as interpretive, The test methad
provides a continuous profile of engineering properties
but, where precise information on soil classification is
required, direct driling and sampling may be
preferabie.

Portable Dynamic Cone Penetrometers: Portable
Dynamic Cone Penetrometer (DCP} tests are carried
out by driving a rod into the ground with a sliding
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hammer and counting the blows for successive
100mm increments of penetration.

Two relatively similar tests are used:

+« Cone penetrometer (commonly known as the
Scala Penetrometer) — a 16mm rod with a 20mm
diameter cone end is driven with a 9kg hammer
dropping 510mm (AS1289, Test F3.2), The test
was developed initially for pavement subgrade
investigations, and correlations of the test results
with California Bearing Ratio have been published
by various Road Autharities.

+ Perth sand penetrometer — a 16mm diameter flat
ended rod is driven with a 9kg hammer, dropping
B800mm (AS1289, Test F3.3). This test was
developed for testing the density of sands
{originating in Perth) and is mainly used in granular
soils and filling.

LOGS

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

The attached explanatory notes define the terms
and symbols used in preparation of the logs.

Interpretation of the information shown on the
logs, and its application to design and construction,
should therefore take into account the spacing of
boreholes or test pits, the method of drilling or
excavation, the frequency of sampling and testing
and the possibility of other than “straight line”
variations between the boreholes or test pits.
Subsurface conditions between boreholes or test pits
may vary significantly from conditions encountered at
the borehole or test pit locations.

GROUNDWATER
Where groundwater levels are measured in

boreholes, there are several potential problems:

s Although groundwater may be present, in low
permeability soils it may enter the hole slowly or
perhaps not at all during the time it is left open.

« A localised perched water table may lead to an
erroneous indication of the true water table.

« Woater table levels will vary from time to time with
seasons or recent weather changes and may not
be the same at the time of construction.

¢« 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 be
washed out of the hole or “reverted” chemically if
water observations are to be made.
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More reliable measurements can be made by
installing standpipes which are read after stabilising at
intervals ranging from several days to perhaps weeks
for low permeability scils. Piezometers, sealed in a
particular stratum, may be advisable in low
permeability soils or where there may be interference
from perched wvater tables or surface water.

FILL

The presence of fill materials can often be
determined only by the inclusion of foreign objects
(eg bricks, steel etc) or by distinctly unusual colour,
texture or fabric. Identification of the extent of fill
materials will also depend on investigation methods
and frequency. Where natural soils similar to those at
the site are used for fill, it may be difficult with
limited testing and sampling to reliably determine the
extent of the fill.

The presence of fill materials is usually regarded
with caution as the possible variation in density,
strength and material type is much greater than with
natural soil deposits. Consequently, there is an
increased risk of adverse engineering characteristics
or behaviour, If the volume and quality of fill is of
importance to a project, then frequent test pit
excavations are preferable to bereholes.

LABORATORY TESTING

Laboratory testing is normally carried out in
accordance with Australian Standard 1289 “"Methods
of Testing Soil for Engineering Purposes”. Details of
the test procedure used are given on the individual
report forms.

ENGINEERING REPORTS
Engineering reports are prepared by qualified

personnel and are based on the information obtained
and on current engineering standards of interpretation
and analysis. Where the repert has been prepared for
a specific design proposal {eg a three starey building)
the information and interpretation may not be relevant
if the design proposal is changed (eg to a twenty
storey building). If this happens, the company 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 aspects and recommendations or
suggestions for design and construction. However,
the Company cannot always anticipate or assume
responsibility for:

« Unexpected variations in ground conditions — the
potential for this will be partially dependent on
borehole spacing and sampling frequency as well
as investigation technique.

« Changes in policy or interpretation of policy by
statutory authorities.

« The actions of persons or contractors responding
to commercial pressures.

Standard SheelsiRepont Explenation Notas
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If these occur, the company will be pleased to
assist with investigation or advice to resolve any
problems occurring.

SITE ANOCMALIES

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

REPRCDUCTION OF INFCRMATION FOR
CONTRACTUAL PURPOSES

Attention is drawn 1o the document “Guidelines
for the Provision of Geotechnical Information in
Tender Documents”, published by the Institution of
Engineers, Australia. Where information obtained
from this investigation 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. The company would be pleased to
assist in this regard and/or to make additional report
copies available for contract purposes at a nominal
charge.

Copyright in all documents (such as drawings,
borehole or test pit logs, reports and specifications)
provided by the Company shall remain the property of
Jeffery and Katauskas Pty Ltd. Subject to the
payment of all fees due, the Client alone shall have a
licence to use the documents provided for the sole
purpose of completing the project to which they
relate. License to use the documents may be
revoked without notice if the Client is in breach of
any objection to make a payment to us.

REVIEW OF DESIGN

Where major civil or structural developments are
propesed or where only a limited investigation has
been completed or where the geotechnical conditions/
constraints are quite complex, it is prudent to have a
joint design review which involves a senior
geotechnical engineer.

SITE INSPECTICN
The company will always be pleased to provide

engineering inspection services for geotechnical

aspects of work to which this report is related.
Requirements could range from:

i) a site visit to confirm that conditions exposed are
ne warse than those interpreted, to

i} a visit to assist the contractor or other site
personne! in identifying various soil/rock types
such as appropriate feooting or pier founding
depths, or

iii) full tirme engineering presence on site.
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL & ENVIRONMENTAL. ENGINEERS

UNIFIED SOIL CLASSIFICATION TABLE

fexture

solls

place; loess; (ML)

Field Identification Procedures | Lsroup i Information Required for Laboratory Classification
(Excluding particles larger than 75 pm and basing fractions on SY";MIa Typical Names Ducnbinzqsmls Criteria
estimated weights) _ _ yirrs
, CIN | Wide range in arain size and substantial || Well:: graded gravels, gravel- : LS U= B, Greater than 4
2 ¥a amounts of all intermediate particle GR | sand minates, lietle or no - " o 3 © (Dgp)?
a5 fxo sizes . Gines B ) Give lypical name: indicate ap- E 5= - Cg= Between ! and 3
LR "'.,E w2 Y proximate percentages of sand [ g D1y X Dgy
el 53 o end gravel; maximum size; B yo -
alBy 25 Predominantly one size or a range of sizcs Gr Poorly wraded gravels, gravel- angutarity, surface condition, E Tu £ Not meeting all gradation requirements for G|
=] wit some ntermediate sizes m SSINEg Sand mi 1! y littie or Ng an ardncss O e CcOoarse = 3
§;g:§ 3] h i diat Issi | d mixtures, littl ng fines sr:insl! ':?,m . greoll:gic oarse ‘: Eé-) 3
| T M fy o ki O i e N
OEsZ = w ; i iGeat i and other pertinent descriptive T ELLul Atterberg limits below | Above “A*  Jine
34:% 5 EE £ 2y No“nglamc fines (for identification pro- | .. | Silty gravels, _poorly graded | O O atlon: amd symbols in E S38%a, A" line, or FI less with FI between|
RPN .2 T = ures see ML below) gravel-zand-silt mixtures B He a2 h d
wp = ¥ ag ""”EE?]‘ parentheses 5 |o E‘ik:zs than ¢ g dagn" 7  or
- - sy =] [3 L] PR orderfine  cases]
238 o s< EER-T i C 1 ded | Forundisturbed solls add informa- | 8 | S29“ yE | Aucrberg limits_above requiring use of|
g2 3 = @ g™ | Plastic fines (for ldentification procedures, GC layey gravels, poarly grade r " rlals SouUtd A" line, with P d bl
A p = 6 Se see CL below) gravelsand-clay mixtures tion on stratification, desre?o: g2 |¢ £2 BOE greater than 7 dual symbols
=5 . . comp 1 + -3 B e -
el : moisture  conditions and [ 2 |wm SERY E'g Do than
L - fa Wide range in grain sizes and substantial Well graded sands, gravelly | O"InaFC characteristics g |5 gEovs |Co=p, Craerihang
g 5}:“ ] 2e S amo; of all intermediate particle | SW sands, little or no Anes Example: 5 g Se G = _ Dyt Between 1 and 3
65 =8 gfy co § ' Silty sand, gravelly:about 20%, | &5 (g9 8 g e C ™ D, x Dy
2y » w58 g=o tard, angular gravel par- [2 (E @ 3em
oy 8 S=3 oE Predominantly one size or a range of sizes | o Peorly araded sands, gravelly ticles 12 mm maximum size; | 3 (B B2l Ty | wor all gradation requi s for SF
=8 c| d%Es with some i di; hssi sands, littk: or no fines rounded and subangularsand | € | & g EES -
i o e oy
I = E = 2 i i i § - 15% nan-plastic fines with’ E Elnugs terberg  limits ow | Above A" line
3 S5E E B N e e bl TeRtion Pr- | gpy | Silty sands, poorly graded sand fow dry strength; well com- | 8 |Ey33 885 “A™lincor Pllessthan | * with I betwetn
i pEw 333:3 i pacted and mofst in place: | a :5geﬂzw 5 4 and 7 - mre
g sa JE 3 — alluvial sand: (SM)} 6 |Bops — borderline  casss
[ Ehal 411 . —— Atterberg  limits below .
- ol S BE | Plastic fines (for identification procedures, Clayey sands, poorly graded 5.[A R “A™ tine with pf| reawicng use of
£ w a8 see CL below) : sc sand-clay mixtures & greater than 7 dual symbols
-§ ﬁldentiﬁcalinn Procedures on Fraction Smatler than 380 um Sieve Size ’ -.%
] ’ o
Dry Strengih, " Toughness £
=2 {crushing ?r':::;:g (consistency = &0 T T ¢ Ny ppm—
. B characier. | o0 ey | Near plastic, H — 1 T = i
$ = fatics) o shaking] limin G - Camparing soils at equa! liquid fimit v
: 8 2o : == R
§ .2 2R Inorganie silts and very fine | o0 o . i 8| x T I 1 T W
ypicalname; indicate degres b 1 1 A3
.23 E :'EE Ns?::':o Mo None ML :ia::esﬁ fmc sanda with stigh; | AN charcter of plasticity, | 2 '."é 40 [= Toughess and ary strengh incredse — :
| — = (=4 H H e [ : g Inds E
fen| 333 e i am i s o | § (S i ity e
28 =23 | Inorganic clays of low 1o | . conditien, odourifany, localor [ § | 5 30 —
TES £ L2l Medium 10 None to Medium cL medium  plasticity, gravelly Beologic name, and other perti- [ 7 | = .
g E = high very slow clays, sandy clays, sfity clays, nent  descriptive  information, | £ o 20 [\
5o Iean clays _and gymbol in parentheses Sl = i or
$ER Slght to Oreanic silts and organic St . ) i F A HH
_E": 3 medium Slow Slight oL clays of low plasticity For ""d"g‘;m:?::‘ “:,dﬂl'i',{fj' g 10 Et-m = —
£ q > - 75!.!!!5__
2= Foc Stight 1o Slow to Stight to M l“g::l‘;"i:u:’;"f; A:f‘:gg; ot Y in undisturbed 0 [k —M : :
gc_: 3.5-5 medium none medium - silty snils, elastic silts ,::g I"'!““'d?o:‘d’i'lfg;‘:‘“"‘“" 0 10. 20 30 40 50 60 70 80 90 100
EE iR High to Inorganic clays of high plas- | Liquid limit
= neg very high None High CH ticity, fat clays Exampie: q, .
=58 Medium to | None ta [ Siight fo oy | Ormnicclaysofmediumohigh | ClYey =i brown:  shighiy Plasticity chart . .
i high very slow | medium |__plasticity Plastie; small pereentage of for laboratory classification of fine grained soils
Readily identified by colour, odour, finc sand: numcrous vertical
Y ) - . . 2
Highly Organic Soils spongy feel and frequently by fbrous Pr Peat and other hlghlylorgamc To0t holes; firm and dry in

NOTE ;

1) Soils possessing characteristics of two groups are designated by combinations of group symbols (e.g. GW-GC,
wall greded gravel-sand mixture with clay fines).

2) Seils with liquid limits of the order of 35 to 50 may be visually classified as being of medium plasticity.



Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL & ENVIRONMENTAL ENGINEERS

GRAPHIC LOG SYMBOLS
FOR SOILS AND ROCKS

"¢

SOIL

FILL

TOPSOIL

CLAY (CL, CH}

SILT (ML, MH)

SAND (SP, SW}

GRAVEL (GP, GW}

SANDY CLAY (CL, CH}

SILTY CLAY (CL, CH)

CLAYEY SAND (5C)

SILTY SAND {SM)

GRAVELLY CLAY (CL, CH)

CLAYEY GRAVEL (GC)

SANDY SILT (ML)

PEAT AND ORGANIC SOILS

busessay

CONGLOMERATE

SANDSTONE

SHALE

SILTSTONE, MUDSTONE,

CLAYSTONE

LIMESTONE

PHYLLITE, SCHIST

TUFE

GRANITE, GABBRO

DOLERITE, DIORITE

BASALT, ANDESITE

QUARTZITE

DEFECTS AND INCLUSIONS

LLL

CLAY SEAM

SHEARED OR CRUSHED
SEAM

BRECCIATED OR
SHATTERED SEAM/ZONE

IRONSTONE GRAVEL

ORGANIC MATERIAL

OTHER MATERIALS

e
T e

-
éy..‘n

CONCRETE

BITUMINOUS CONCRETE,
COAL

COLLUVIUM
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS
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LOG SYMBOLS

LOG COLUMN" | symsor  |. Lo DEFINITION.

Groundwater Record

Standing water level. Time delay following completion of drilling may be shown.

Groundwater seepage into borehole or excavation noted during drilling or excavation.

—& Extent of borehole collapse shortly after drilling.
ES

rotation of augers.

Sampies Soil sample taken over depth indicated, for environmental analysis.
us0o Undisturbed 50mm diameter tube sample taken over depth indicated.
DB Bulk disturbed sample taken over depth indicated.
DS Small disturbed bag sample taken over depth indicated.
Field Tests N=17 Standard Penetration Test [SPT} performed between depths indicated by lines. Individual figures
4.7 10 show blows per 150mm penetration, ‘R’ as noted below.
Ne = 5 Solid Cone Penetration Test {SCPT} performed between depths indicated by lines. Individual figures
show blows per 150mm penetration for 60 degree solid cone driven by SPT hammer. 'R’ rafers to
7 apparent hammer refusal within the corresponding 150mm depth increment,
3R
VNS = 25 Vane shear reading in kPa of Undrained Shear Strength.
‘ PID = 100 Photoionisation detector reading in ppm (Soil sample headspace test).
-Moisture. Condition MC > PL Moisture cantent estimated to be greater than plastic limit. e
{Cohesive Soils) X ! X o :
MC=PL Mpoisture content estimated to be approximately equal to plastic limit.
MC<PL Moisture content estimated to be less than plastic limit.
{Cohesionless Soils) D DRY - runs freely through fingers.
M MOIST - does not run freely but no free water visible on soil surfaca.
w WET - free water visible on soil surface.
Strength (Consistency} Vs VERY SOFT - Unconfined compressive strength less than 25kPa
Cohesive Soils
S SOFT - Unconfined compressive strength 25-50kPa
F FIRM - Unconfined compressive'strength 50-100kPa
S5t STIFF - Unconfined compressive strength 100-200kPa
VSt VERY STIFF - Unconfined compressive strength 200-400kPa
H HARD - Unconfined compressive strength greater than 400kPa
{ ) Bracketed symbol indicates estimated consistency based on tactile examination or other tests.
Density Index/ Relative Density Index {Ib) Range {%]) SPT °N’ Value Range (Blows/300mm}
Density {Cohesionless
Soils) VL VerY Loose <156 0-4
L Loose 15-35 4-10
MD Medium Dense 35-65 10-30
D Dense 65-85 30-50
vD Very Dense >85 > 50
{1 Bracketed symbol indicates estimated density based on ease of drilling or other tests.
Hand Penetrometer 300 Numbers indicate individual test results in kPa on representative undisturbed material unless noted
Readings R
250 ] otherwise.
Remarks V' bit Hardened steel V' shaped bit.
‘TC’ bit Tungsten carbide wing bit.
I 60 Penetration of auger string in mm under static load of rig applied by drill head hydraulics without

Ref: Standard Sheets Lag Symbols
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LOG SYMBOLS

ROCK MATERIAL WEATHERING CLASSIFICATION

CTERM .- | symBoOL |

Residual Soil RS Soil developed on extremely westhered rock; the mass structure and substance fabric are no
longer evident; there is a large change in volume but the soil has not been significantly
transported. ’

Extremely weathered rock Xw Rock is weathered to such an extent that it has “soil” properties, ie it either disintegrates or can be
remoulded, in water.

Distinctly weatherad rock Dw Rock strength usually changed by weathering. The rock may be highly discoloured, usually by
ironstaining. Porosity may be increased by leaching, or may be decreased due to deposition of
weathering preducts in pores.

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

Fresh rock FR Rock shows no sign of decomposition or staining.

ROCK STRENGTH

Rock strength is defined by the Point Load Strength Index {Is 50} and refers to the strength of the rock substance in the direction normai to the
bedding. The test procedure is described by the International Journal of Rock Mechanics, Mining, Science end Geomechanics. Abstract

Volume 22, No 2, 1285.

Extremely Low: -

EL
Very Low: VL
Low: L
Medium Strength: M
High: H
Very High: VvH
Extremely High: EH

{7 16 B0y WP
Easily remoulded by hand to a material with soil properties.
0.03
May be crumbled in the hand. Sandstone is “sugary” and friable,
0.1
A piece of core 150mm long x 50mm dia. may be broken by hand and easily scored
3 with a knife. Sharp edges of core may be friable and break during handling.
Q.
A piece of core 150mm long x 50mm dia. can be broken by hand with difficulty.
1 Readily scored with knife.
A piece of core 150mm long x 50mm dia. ¢ore cannot be broken by hand, can be
3 slightly scratched or scored with knife; rock rings under hammer.
A piece of core 150mm long x 50mm dia. may be broken with hand-held pick after
more than one blow, Cannot be scratched with pen knife; rock rings under hammer,
10
A piece of core 150mm long x 50mm dia. is very difficult ta break with hand-held
hammer. Rings when struck with a hammer.

ABBREVIATIONS USED IN DEFECT DESCRIPTION

" ABBREVIATION. * |- " “"DESGRIPTION . o NOTES © T L
Be Bedding Plane Parting Defect orientations measured relative to the normal to the long core axis
cs Clay Seam {ie relative to horizontal for vertical holes)

Jd Joint
P Planar
Un Undulating
S Smoocth
R Rough
1S lronstained
XWS Extremely Weathered Seam
Cr Crushed Seam
60t Thickness of defect in millimetres

Raf; Stendard Sheets Log Symbals
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