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Report on Preliminary Geotechnical Investigation
M2 Site
Delhi Road, North Ryde

1. Introduction

This Report on a Phase 1 Preliminary Geotechnical Investigation was originally prepared in support of
a Rezoning Study in respect of the North Ryde Station Precinct Project (NRSPP) for Transport for
NSW (TfNSW). The M2 site is located within the NRSPP.

With the permission of TfNSW, this report reproduces the original report for the precinct but
concentrates on M2 Site only. Site specific information on the other four sites, which made up the
precinct at that time, have been removed from the report.

This report was prepared for UrbanGrowth NSW, the new owners of the M2 Site for the purpose of
providing preliminary geotechnical information to support the subdivision development application for
the M2 site.

The aim of the preliminary geotechnical investigation is to provide information on subsurface
conditions for the preliminary design and planning of earthworks, foundations, excavation support and
pavements.

2. Site Description

The North Ryde Station Precinct is located within the Macquarie Park Corridor, a predominantly
commercial area that lies between the M2 Motorway and Epping Road, North Ryde. The Precinct is
situated within the City of Ryde Local Government Area, at the southern end of the Macquarie Park
Corridor.

The M2 site is bounded by the M2 motorway to the east, Delhi Road to the south, Epping Road to the
south-west and low rise commercial/industrial buildings to the north-west.

The area is an irregular shaped land parcel covering approximately 9.15 ha and is some 600 m long
and about 150 m wide. Site levels slope down to the north with a difference in level of 28 m over
about 300 m, or an average slope of about 5°.

Bushland occupies the northern part of the site. Porters Creek crosses the site at the northern end
within the bushland.

The Epping to Chatswood railway (ECRL) tunnel passes under the site at the southern end and it is
understood that the site was previously used as a works site for the construction of the tunnel.
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Drawings for the project indicate that there was a temporary shaft and tunnel incline to the rail tunnel,
which would have been backfilled after the works were completed.

Due to the previous site uses, the site has been subjected to significant changes over the years, more
recently as a works depot for work on the M2 motorway.

The site is shown on Drawing 1 and 4 in Appendix B.

3. Report Clarification

At the time of carrying out the fieldwork and laboratory testing for the Phase 1 Preliminary
Geotechnical Investigation in October 2011, reference was made to various sites and organisation
names that have since changed. These changes are as follows:

Previous name Current Name
Transport Construction Authority (TCA) Transport for NSW (TfNSW)
Roads and Traffic Authority (RTA) Roads and Maritime Services (RMS)

The previous names remain on the logs and laboratory records.

4. Geology

Part of the Sydney 1:100 000 Geological Series Sheet is reproduced on Drawing 2 in Appendix B and
indicates that the northern part of the site is underlain by Hawkesbury Sandstone and the southern
part by Ashfield Shale.

Hawkesbury Sandstone typically comprises medium to coarse grained, quartz sandstone while
Ashfield Shale typically comprises black to dark grey shale and laminate.

Between the younger Ashfield Shale and the older Hawkesbury Sandstone there is sometimes the
Mittagong Formation. This is a relatively thin transition layer of interbedded sandstones and siltstones
and is often omitted from the geological maps.

Reference to the Sydney 1:100,000 Soils Landscape Sheet, a part of which is reproduced on
Drawing 3 in Appendix B, indicates that the site is underlain by soils belonging to the Lucas Heights
group in the northern part and Glenorie group in the southern part .

The Lucas Heights soils are generally moderately deep, hardsetting yellow podzolic soils and yellow
soloths which are generally stony soils of low fertility. Lucas Heights soils tend to occur on gently
undulating crests and ridges on plateau surfaces of the Mittagong Formation.

Preliminary Geotechnical Investigation, M2 Site Project 73937.01
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Glenorie Soils are described as red and brown podzolic soils which are highly plastic, moderately
reactive, impermeable soils that are prone to erosion. They are located on undulating to rolling hills on
Wianamatta Shales.

Reference to digital data for Acid Sulphate Soil Risk (supplied by NSW Department of Environment
and Climate Change in 2008 based on published 1:25,000 Acid Sulphate Soils Risk Mapping, 1994-
1998) indicates that the site is located outside areas of known acid sulphate soils.

5. Field Work Methods

The geotechnical field work was undertaken between 14 and 20 October 2011 and included the
following for the M2 Site:

e  Set-out of the borehole location by an engineer, including a review of client-provided services
plans and Dial Before You Dig (DBYD) drawings followed by electromagnetic scanning for
underground services at borehole locations.

e Pot holing using non-destructive drilling to depths between 1 m and 1.5 m. The method used
high pressure water to loosen the soils. Both the water and disturbed soils were immediately
removed by vacuum into a closed steel tank for disposal at a licensed waste depot.

e Seven boreholes (Boreholes 1 to 7) were drilled over the site. Boreholes 1 and 5 were drilled
with a geotechnical drilling rig, and taken to refusal on rock (at depths of 2.2 m and 2.4 m) using
solid flight augers. At the other locations (Boreholes 2, 3, 4, 6, and 7), the boreholes were
continued into the underlying rock using diamond core drilling to depths of approximately 10 m.
The retrieved rock cores were photographed and point load strength tests undertaken on the
rock. Regular standard penetration tests (SPTs) were generally undertaken within the soils from
adepthof 1.0mto 1.5 m.

The final borehole location and level was determined by GPS methods with the accuracy generally
within 0.1 m.

Notes about this report and classification methods and descriptive terms are given in Appendix A.

0. Field Work Results

Boreholes 1 to 7 were drilled on the M2 site and their locations are shown on Drawing 4 in
Appendix B. Details of the results of boreholes and in situ testing are given in the borehole logs in
Appendix C. The subsurface conditions may be broadly summarised as follows:

e Filling — gravelly sandy clay filling to depths of between 1.1 m and 3.0 m; underlain by,

e Silty Clay — firm to hard, light grey and red, high plasticity; silty clay, to depths of 1.9 m to 2.2 m
in Boreholes 4 and 6 only; underlain by,
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e Bedrock — extremely low to low strength rock at depths ranging from 1.1 m to 3.0 m depth and
increasing in strength with depth.

In all the cored boreholes, the recovered rock was generally shale, siltstone and fine grained
sandstone near the rock surface indicating that these rocks belongs to Mittagong Formation. With
depth, the rock changes to Hawkesbury Sandstone which tendered to be generally high strength rock.

No free groundwater was observed whilst augering at any borehole location.

The exception to the above will occur in the area of the tunnel decline and the shaft built for the tunnel
boring machine.

7. ECRL Investigations

The geotechnical reports prepared for the railway ECRL included two boreholes (Boreholes CB30 and
CB31) drilled on the site. The results are consistent with the current findings with some filling over silty
or sandy clay over rock. Both boreholes had either Mittagong Formation or Ashfield Shale over
medium grained Hawkesbury Sandstone which was generally being high strength rock. The
boreholes are included in Appendix E.

From groundwater observations made during the geotechnical investigation for the ECRL, the

groundwater table was measured at RL 38.66 m to RL 39.03 m in Borehole CB31 between February
2001 and October 2001.

8. Laboratory Testing
Laboratory testing was undertaken on selected soil and groundwater samples for the purpose of

assessing engineering properties and subsurface aggressivity. The results sheets for these laboratory
tests are included in Appendix D, and are summarised in the following sections.

8.1 Soil Engineering Testing

For soil classification purposes, two samples of silty clay were tested for Atterberg Limits. The results
are summarised in Table 1.

Table 1: Results of Laboratory Classification Testing

Sample R TN Plastic Limit Plasticity Linear

Borehole | epth (my | Havid Limit (%) (%) Index (%) | Shrinkage (%)
4 1.8 64% 29% 35% 15.5%
6 15 50% 26% 24% 11.0%
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These results indicate that the natural site soils are of high plasticity clays with a relatively high
potential for movements with changes in moisture content.

For the purpose of pavement design, two samples of filling were tested to determine the California
Bearing Ratio (CBR) value of the site soils that could form the subgrade for pavements associated
with the development. The compaction properties of the sample were determined, and the sample
then prepared in a CBR mould at approximately 100% of the Standard Maximum Dry Density (SMDD)
at Standard Optimum Moisture Content (SOMC). Once prepared, the sample was surcharged and
immersed in a water tank for soaking for a four day period. The results of the laboratory compaction
and CBR tests are summarised in Table 2.

Table 2: Results of Compaction and CBR Testing

Sample Depth 3 0 CBR (%) 0
Borehole (m) SMDD (t/m”) SOMC (%) 4 day soaked Swell (%)
1 0-10m 1.94 t/m® 11.5% 12% 0
2 0-10m 1.79 t/m® 17.0% 5.0% 0

8.2 Aggressivity Testing

Selected soil samples were also submitted to Envirolab Services Pty Ltd, a NATA accredited testing
laboratory, for the purpose of chemical testing for assessment of subsurface aggressivity. Soil
samples were tested for pH and concentration of chloride and sulphate ions. The results are
summarised in Table 3.

Table 3: Results of Aggressivity Testing - Soil

Borehole Sample Depth (m) pH Chloride (mg/kg) Sulphate (mg/kg)
2 1.0 9.5 240 72
3 15 6.4 270 99
4 1.8 4.4 69 14
7 15 5.4 74 49

9. Proposed Development

It is understood that proposed development options will be transit-oriented, locating residential
development and employment opportunities close to public transport infrastructure.

M2 Site has been targeted for mixed use providing convenience retail and residential development in
proximity to North Ryde Station. Public recreation areas are also proposed throughout the precinct to
provide a series of public open space areas.

Preliminary Geotechnical Investigation, M2 Site Project 73937.01
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The extent of excavation and earthworks at the site will vary depending on the final staging strategy
and adopted site levels. Basements of varying depths are expected under most of the buildings.
Therefore, comments are provided to cover a range of options for earthworks, excavations and
foundations. Works within the site will also need to consider any potential impacts on the ECRL. This
is addressed further in Section 10.17.

10. Comments
10.1 Geotechnical Model

Based on the results of the investigation and other geotechnical investigation reports, the interpreted
geotechnical model is provided in Table 4.

Table 4: M2 Site Geotechnical Model

Unit Material Description

Deep filling was encountered in the majority of the borehole locations across

1 Filling the M2 site (Boreholes 1 to 7) to depths of 1.0 m to 3.0 m.

Hard silty clay identified at Boreholes 4, 6 and CB31 only, to depths of 1.9 m

2 | Sy Clay | ahd2.2m (upto 1.9 m thick).

Extremely low to very low strength shale and siltstone to depths of 3.0 m to

Shale, 3.7 m was encountered in Boreholes 6, 7 and CB31.
Siltstone
3 and Low to medium strength siltstone to depths of 5.1 m to 6.0 m in Boreholes 6
Sandstone |and 7 only.
(M|ttaggng Extremely low to low strength, fine grained sandstone to depths of 2.1 m to
Formation)

4.25m.

Sandstone |At cored locations - medium to high strength sandstone, moderately to slightly
4 |(Hawkesbury |fractured to unbroken with depth, was proven to depths of 9.55 m to 41 m.
Sandstone) | Some very low strength bands were encountered at various depths.

An interpreted cross-section is included in Drawing 5 in Appendix D, indicating the above geotechnical
profile as well as showing the approximate location of the ECRL tunnel. A plan of the approximate
locations of the tunnel, shaft and decline is given on Drawing 6.

In the absence of specific information on compaction, the existing site filling must be assumed to be
uncontrolled even though it has been used as a works compound and vehicles have travelled over the
site and areas have been subjected to preloading by stockpiles. It is, however, understood that the
backfilling of the shaft was done under controlled conditions with results available from the contractor.

The groundwater table was measured at RL 39 m in 2001 (about 20 m below the surface).

Preliminary Geotechnical Investigation, M2 Site Project 73937.01
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10.2 ECRL

The ECRL is under part of the site. There is also a decline and shaft, which were large open
excavations during the construction to facilitate the entry of equipment. Refer to Drawing 6 for extent
of ECRL, decline and shaft. It has been reported that the decline had bolts installed as temporary
support when it was an open excavation and the excavation has been backfilled with a concrete plug
and filling.

Any surface development within the zone of influence of the tunnel will have to consider the effects on
the tunnel.

For buildings over the backfilled decline, special attention will be required on the foundations so that
they are not affected by the decline.

10.3 Existing Filling

The boreholes indicate that the filling on the site is generally between about 1.0 m to 3.0 m thick. In its
present condition, the filling is considered to be “uncontrolled” and accordingly unsuitable for the
support of structural loads, ground slabs and pavements.

The variable compaction within the existing filling could give rise to differential settlement unless some
form of treatment is adopted. It is very difficult to estimate the extent of settlement which may take
place; nevertheless it is contrary to standard engineering practice to build on variable compacted
filling.

Generally, the options for the support of columns, slabs and pavements on the existing filling should
include either support on reworked filling or on natural material below the filling. Reworking of the
filling, however may not be sufficient to limit deflections of the internal ground slab which may have
very stringent deflection requirements. The following section refers only to reworking of filling.

10.4 Site Preparation

Previous developments on the site have altered the site profile. Site preparations on the M2 site are
expected to include some bushland clearing and possibly filling a retention pond.

In clearing the bushland, it is expected to create abnormal moisture conditions in the remaining clays.
The moisture condition should be allowed to stabilise or otherwise moisture conditioned prior to
construction works on the clays.

The existing retention pond present on site in November 2012 is concrete lined above the water line
and, for discussion purposes, is assumed to be fully lined. It is understood that the detention pond
was to be removed and the site remediated before the site was handed back to TINSW. Any further
remediation works should be carried out using good engineering practice. The concrete lining should
be removed; any soft or moisture effected material surrounding the pond should also be removed prior

Preliminary Geotechnical Investigation, M2 Site Project 73937.01
Delhi Road, North Ryde May 2014



Page 8 of 19

to any earthworks or development. Filling should be carried out under Level 1 supervision in
accordance with AS 3798-2008 and a Level 1 report prepared.

Site preparation for load bearing areas on the existing filling could include complete excavation and
recompaction of the filling or partial excavation and recompaction of the filling with high energy impact
rolling of the deeper filling. The choice of which option to adopt will not only depend on geotechnical
reasons but also on other factors such as time and costs.

Compaction testing of all engineered filling and prepared subgrade surfaces should be carried out in
accordance with AS3798 (known as “Earthworks Code”). In particular, the rate of testing suggested in
the Earthworks Code should be adopted.

10.4.1 Complete Excavation and Replacement

Complete excavation and replacement of the filling will almost eliminate the risk of ongoing and
differential settlements within the filling under typical structural loadings. This method would include
removal of all the filling, sorting the filling by discarding unsuitable material and reuse of the filling by
compacting it under controlled conditions. This option would be the most expensive and time
consuming, but would ensure that ongoing settlements of pavements are minimised.

Site preparation for complete excavation and replacement should include the following steps:

e Strip the surface of any vegetation or unsuitable material. This material should not be used as
structural filling, however can be stockpiled for landscaping purposes;

e Excavate the filling to expose the underlying natural material (clay and/or rock);

e Proof roll the exposed surface with six passes of an 8-10 tonne roller, with the final pass carried
out under observation of a geotechnical engineer to check for any soft or saturated zones. Any
such zones should be over-excavated to a maximum depth of 300 mm and replaced with
compacted granular material;

e The existing filling materials may require some sorting by removal of oversize or unsuitable
material to be considered for use as an “engineered” filling; then,

e Filling should be placed in 300 mm thick horizontal layers and each layer compacted to 98%
standard maximum dry density up to depths of 500 mm below the proposed subgrade level and to
100% standard maximum dry density in the upper 500 mm of filling. The moisture content during
filling should be controlled so that it is always within £2% of optimum moisture content determined
in the standard compaction test.

10.4.2 Partial Excavation and Compaction

The advantage of partial excavation and compaction of the filling is that excavation can be limited,
however it is noted that this method of site preparation presents a higher risk of settlements compared
to complete excavation and replacement.

Partial removal of the filling and construction of a bridging layer using conventional filling methods may
be used in conjunction with high energy impact compaction of the deeper filling from the excavation

Preliminary Geotechnical Investigation, M2 Site Project 73937.01
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level. It is suggested that as a minimum, provision be made for over excavating to a depth of at least
1 m below the proposed construction level unless rock is encountered.

High energy impact compaction would be carried out from this depth to compact the underlying filling
and provide a bridging layer over natural stiff clays. This method involves the use of three to five sided
heavy rollers to compact the ground. Difficulties are sometimes encountered using impact compaction
in clayey soils. Accordingly the impact compaction should initially be carried out over a trial area to
assess number of passes required and effectiveness. It is noted that impact rolling would not be
required where excavation of the filling exposed rock or shaly clay.

The advantage of this method is that it is relatively quick as only the exposed surface is compacted
and rolling takes place at speeds between 10 and 20 km/hour. There remains a risk, however of
minor settlements, which may lead to some differential settlements.

Site preparation for partial excavation and replacement in conjunction with high energy impact
compaction should include the following steps:

e Strip the surface of any vegetation and unsuitable material. This material should not be used as
structural filling, however can be used for landscaping purposes;

e Excavate the existing filling to 1 m below finished subgrade levels for pavements, leaving a
horizontal level surface;

e Impact roll the exposed filling. Take levels at regular intervals (say every 10 passes) to measure
the amount of settlement. Experience would suggest that the number of passes required could be
between 30 and 50;

e The existing filling materials may require some sorting by removal of oversize or unsuitable
material to be considered for use as an “engineered” filling; then,

e Filling should be placed in 300 mm thick layers with each layer compacted to 98% standard
maximum dry density up to depths of 500 mm below the proposed subgrade level and to 100%
standard maximum dry density (SMDD) in the upper 500 mm of filling. The moisture content
during filling should be controlled so that it is within £2% of optimum.

10.5 New Filling

For the construction of engineered filling platforms, or pavements, the following site preparation and
earthworks measures are recommended for new filling on natural ground:

e Any unsuitable material should be removed including grass roots, vegetation and tree roots,
together with any existing, uncontrolled filling or other deleterious material. If any other material is
substantially root affected, the material should also be removed.

e Following stripping, the exposed surface should be tyned and moisture conditioned to
approximately optimum moisture content then proof rolled using a smooth drum roller of at least
10 tonnes deadweight.

e  Proof rolling of exposed subgrade and stripped areas should be observed by an experienced
geotechnical professional to detect excessively loose or spongy areas which may require

Preliminary Geotechnical Investigation, M2 Site Project 73937.01
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rectification. Any soft or spongy areas should be excavated a further 600 mm depth and
backfilled with clean filling placed in compacted layers to 98% of SMDD and within 2% of the
SOMC. The re-instated surface should again be subject to proof rolling to assess the adequacy
of the prepared surface.

e Materials used for replacing soft areas or site re-grading may comprise either the site soils other
than topsoil or unsuitable material (e.g. contaminated materials, wet soil, materials with oversize
inclusions or organics), or materials imported specifically for the purpose. If imported materials
are used, preference should be given to select readily compactable, well-graded granular material
such as crushed sandstone or crushed recycled concrete. If clay filling is used, then the reactivity
of the filling should be equal or less than the reactivity of the natural soils. Filling should be
placed in layers not more than 300 mm loose layer thickness and compact to at least 98% of
SMDD generally, and to at least 100% SMDD within 0.3 m of pavement subgrade surfaces.
Moisture contents of the fill material should be maintained within 2% of the SOMC. If smaller
compaction plant (8 tonnes or less) needs to be used due to space restrictions, a maximum loose
layer thickness of 200 mm should be adopted.

For new filling on existing filing, the existing filling should be treated as discussed in Section 10.4
before placing and compacting the filling as given above.

10.6 Working Platforms

Once exposed, the silty clay and filling on the site may be susceptible to loss of strength if the
moisture content increases (e.g. following prolonged rain events, or if water is permitted to pond on the
clay surface). In the event of rain, consideration could be given to the provision of a nominal working
platform of 200 mm thickness of crushed rock or concrete, to improve trafficability of the site.

A more substantial working platform may be required for the operation of heavy plant on the exposed
site soils. The specific requirements will depend on the particular loading applied by the plant and
subgrade conditions at the time of loading.

10.7 Excavation Conditions

It is expected that excavation for basements or other needs will entail cutting through 1 m to 3 m of
overburden overlying extremely low to medium strength shales and siltstone grading into high strength
sandstone. Removal of overburden soils and highly weathered rock should be readily accomplished
with an excavator.

The Mittagong Formation tends to comprise extremely low strength and medium strength, fractured
siltstone and shales while most of the Hawkesbury Sandstone is generally medium to high strength,
slightly fractured to unbroken sandstone. Heavy duty equipment, such as large dozers with a ripper, is
expected to be required for excavation into rock especially if the excavation is in Hawkesbury
Sandstone. For detailed excavation, the use of excavator mounted hammers and rock saws will be
required to excavate the medium and high strength sandstone.

Preliminary Geotechnical Investigation, M2 Site Project 73937.01
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Avoidance of overbreak along lines of intended excavation can prove difficult in medium and high
strength sandstone. Experience has shown that the use of excavator mounted saws or milling heads
can often successfully overcome overbreak problems. Regular inspections of the excavation works by
an experienced engineering geologist/geotechnical engineer are suggested to check for potential
unstable rock wedges.

Noise and vibration will be generated by excavation work on the site. Care will be required when
excavating close to the existing buildings on adjacent properties. There are commercial buildings
adjacent to the site. There is debate as to the maximum amount of vibration that buildings can
accommodate without signs of distress. The level of acceptable vibration is dependent on various
factors including the type of building structure (e.g. reinforced concrete, brick, etc.), its structural
condition, the frequency range of vibrations produced by the construction equipment, the natural
frequency of the building and the vibration transmitting medium.

It is also noted that humans are very sensitive to vibrations and consequently will be disturbed by
vibration levels which are considered relatively insignificant for buildings. Taking these factors into
account, it is suggested that a maximum vibration of 5 mm/s at the foundation level of the adjacent
buildings be adopted. From previous monitoring in similar conditions, a Krupp 600 hammer or
equivalent should be used no closer than 3 m to 5 m from the foundations and a Krupp 950 hammer
no closer than 15 m from the foundations. It is recommended that vibration monitors be installed
during bulk and detailed excavation when removing rock close to adjacent buildings.

Specific vibration monitoring is expected to be required for construction activities in vicinity of the
ECRL which crosses underneath the site. The ECRL is addressed further in Section 10.17

10.8 Waste Classification

NSW EPA guidelines state that all material to be disposed off site should be the subject of a Waste
Classification Assessment which is not included in this report.

10.9 Excavated Material Disposal and Re-use

Care should be taken to keep separate the filling, topsoil material and natural soils and rock during
excavation, as these materials are expected to have different requirements with respect to disposal
and/or re-use.

From a geotechnical perspective, the following comments are provided with respect to reuse of
materials on site:

e The natural topsoil materials (where present) would be unsuitable for reuse as engineered filling,
but could potentially be used in landscaping.

e The filling, less any organic matter or oversized particles (i.e. greater than 150 mm), is generally
considered suitable for reuse as engineered filling. Some sorting may be required to remove any
unsuitable or oversized material.
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e  The natural material, which is clay and rock, on the site is likely to generally be suitable for reuse
from a geotechnical point of view. However, any organic matter encountered in the natural
material should also be removed. Some moisture conditioning of the material may be required.

e Excavated rock may have to be broken down to provide a well graded material with maximum
size of about 150 mm for re-use as filling. It may be difficult to break down the high and very high
strength sandstone.

The re-use of the filling is also subject to a waste classification from a contamination viewpoint.

10.10 Excavation Batters

Excavations may be temporarily battered for the construction of basement retaining walls. The
maximum short and long term batter slopes for the materials encountered in the boreholes are given in
Table 5: Maximum Safe Batter Slopes for batter heights of up to 2 m, and where surcharges are not
present at the batter crest.

Table 5: Maximum Safe Batter Slopes

Retaining Wall Design Parameters (H:V)
Material
Short term temporary | Long term permanent
Uncontrolled filling and firm silty clay 1.5:1 2.5:1
Stiff and hard silty clay 11 2.0:1
Extremely to low strength rock 0.75:1 1:1
Medium to very high strength rock vertical 0.75:1

Flatter slopes than those above may be required to allow for maintenance. Provision for maintenance
and protective measures may be required for the protection of long-term batters, such as pinned
shotcrete protection against erosion or weathering.

All batters should be subject to geotechnical inspection for every 1.5 m of vertical excavation, to
confirm the adequacy of the slopes indicated above.

10.11 Excavation Support

Where insufficient space is available for temporary batters, excavation support will be required for the
overburden and extremely low to low strength rock. Excavation support may also be preferred to
reduce volumes of material excavation and/or disposal.

Appropriate shoring may comprise bored soldier pile walls with shotcrete panels. Shoring piles, which
would typically be spaced approximately 2.0 m apart, may be used to carry vertical structural loads
and should be socketed below the bulk excavation level. Excavation should proceed in drops of no
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greater than 1.5 m before infill panels are formed. Closer pile spacing’s would be appropriate where
existing foundations or other high surcharges are located behind the wall.

For relatively low retaining walls, say up to 3 m high, where lateral movement is not a concern,
cantilever walls may be appropriate.

Where the retaining walls are designed as cantilevered or singly propped retaining walls with a level
retained surface, preliminary wall design may be based on the following triangular earth pressure
distribution, and the parameters given in Table 6
Chz = K.z. Y
Where, oy, IS the horizontal pressure at depth z (kPa)
y is the bulk unit weight of soil or rock (kN/m®); and,

K is the earth pressure coefficient

Table 6: Parameters for Cantilevered or Singly Propped Retaining Wall Design

Unit Weight Active Earth Pressure Coefficient (Kg)
Soil Type 3
(kN/m”) Temporary Permanent
Existing filling 20 0.3 0.4
Natural stiff to very stiff clay 20 0.25 0.3
Engineered filling 20 0.25 0.3
Extremely to Low Strength rock 22 0.2 0.25
Medium to Very High Strength rock 22 0 0

Where the lateral movement of the wall needs to be limited, an “at rest” earth pressure coefficient 50%
greater than the active earth pressure may be adopted. It should be noted, however, that it is not
possible to totally eliminate lateral movement towards an excavation. Should existing foundations be
present behind the wall, a cantilevered wall design may not be appropriate.

Additional allowance should be given to hydrostatic loads and surcharge loading such as sloping
ground, construction traffic and adjacent foundations. Hydrostatic pressures may be ignored if
allowance is made for the permanent drainage of any perched groundwater flow or seepage from
behind the proposed building and retaining walls.

Where soil is backfilled immediately behind retaining walls, free-draining, granular material should be
used and suitable drainage provided. Compaction of the soils should be undertaken using hand-
operated equipment only.

Where reliance on passive resistance is required, the ultimate passive pressure considered
appropriate for design in at least very stiff to hard clay soils is 100 kPa (or passive coefficient, Kp, of 2)
or 1000 kPa in low strength rock. This would only be achieved following significant movement of the
retaining wall, and hence the value should be factored down appropriately so as to limit movement.

Preliminary Geotechnical Investigation, M2 Site
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10.12 Groundwater

Groundwater levels on the site were recorded at relatively deep levels within the rock during previous
investigations. It is noted, however, that groundwater levels would be expected to vary seasonally and
with climatic influences, and that perched groundwater levels may occur due to rainfall events.

Should excavations intercept the perched groundwater table, then some groundwater inflows could be
expected. Estimates of inflow are difficult to assess and a better assessment could be made at the
excavation stage. Allowance should be made for possible buoyant forces that may act upon the
basements, unless drainage of seepage or groundwater is provided.

Only minor, periodic inflows are expected into any basement excavation, and it is expected that such
inflows could be readily managed in the short and long term by the use of a normal “sump-and-pump”
drainage system.

10.13 Foundations
10.13.1 Site Classification

It should be noted that site classification in accordance with AS2870 — 2011 Residential Slabs and
Footings would generally only be applicable to buildings supported on shallow foundations at, or near
present ground surface levels (i.e. with no basements) and if they are similar to houses in size, loading
and superstructure flexibility. Notwithstanding this, site classification provides a useful indication of the
potential for shrinkage and swelling of the site soils, although it is not suggested that the standard
footing designs presented in AS2870 be adopted for this development.

Given the depth of filling on the site, a ‘Class P’ classification would generally apply to the southern
end of the site in its present condition.

Additional surface movement due to trees (y;) should be expected. The influence of trees on surface
movements would be expected to continue after removal of the trees, until seasonal moisture changes
result in climate-controlled moisture contents within the soil. This could take many years.

Further assessment would be required should an alternative site classification be required. It is noted
that the natural clays on site are considered to be moderately to highly reactive to changes in moisture
content.

10.13.2 Design

Rock is generally close to the surface. Accordingly it is suggested that large buildings are founded on
rock. In the case of buildings with no basements, shallow footings or bored piers are appropriate. For
buildings with basements, rock is expected to be exposed in the bulk excavation and therefore shallow
footings may be appropriate.

Recommended maximum ultimate and allowable pressures and modulus values for the foundation
materials encountered in the field investigations at the site are presented in Table 7.
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End Bearing Pressure Shaft adhesion * Field Elastic
Material (kPa) (kPa) Modulus, E
Allowable Ultimate Allowable Ultimate (MPa)
Extremely low to very 700 3,000 40 75 50
low strength shale
Low strength siltstone 1,000 3,000 100 350 200
and Shale
Medium strength 3,500 10,000 350 600 400
siltstone and Shale
High Strength 6,000 40,000 600 1,500 1,000
Sandstone

Note: * For pile foundations in compression only; assumes adequately roughened pile sockets and a minimum pile depth of 1.5
times the pile diameter; reduce by 50% to obtain values for design against uplift.

For buildings and structures within the zone of the ECRL tunnel, shaft and decline, foundations may
have to be piles founded below the zone of influence of the tunnel and decline unless it can be shown
that the foundations do not adversely affect the tunnel. For piles founded below the zone of influence
of the tunnel, they would be expected to be relatively deep and therefore drilled through high and
possibly, very high strength sandstone. Piles should be debonded through the zone of influence to
mitigate the effects of skin friction.

A similar situation exists for structures over the decline. Unless it can be established that the decline
was properly backfilled and is suitable to support structures above it, it will be prudent to allow for piled
footings founded below the influence of the decline.

End bearing pressures for preliminary design of foundations are given Table 7 above. It is expected
that deep piles will be founded in high strength sandstone with bearing pressures of the order of
6 000 kPa.

The settlement of foundations proportioned on the basis of the above allowable parameters would be
expected not to exceed 1% of the footing width/diameter.

10.13.3 Construction

All foundation excavations should be clean and free of loose debris with pile sockets free of smear and
adequately roughened immediately prior to concrete placement. Some softening of the rock may
occur after exposure, particularly in wet weather. Any softened or loose material within the excavation
or socket length would need to be removed. Any surface water or groundwater inflow into footing
excavations should be removed prior to pouring of concrete.

In situations where pile foundations are considered, suitable pile types include conventional bored
piers or Continuous Flight Auger (CFA) piling.
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If bored piles are used, temporary casing may be required to prevent the collapse of materials,
especially the filling, into the pile hole. Should groundwater infiltration occur into the pile excavation,
then the water would need to be removed from the excavation prior to pouring of concrete.

As CFA piles are a ‘blind’ piling technique (and hence not suited to geotechnical inspection), the piles
will need to be certified by the piling contractor to confirm that the piles have reached a suitable depth,
and that the material encountered is consistent with the design assumptions. The selected piling rig
should also be able to drill to the required depths. For example, in the case of deep piles, the piling rig
must be capable of drilling through high and very high strength sandstone.

10.14 Soil Aggressivity

Based on the results from the chemical laboratory testing of soil sample collected on the site, and with
reference to Table 6.4.2 (A) & (C) and 6.5.2 (A) & (C) in AS 2159-2009, the exposure classification for
piles (and other structural elements such as pad footings, etc) falls into the non-aggressive or mild
exposure classification for steel and concrete elements.

The site is located outside of areas of known acid sulphate soils, and no signs of concern for acid
sulphate soils were identified during the investigation. Therefore, acid sulphate soils are not
anticipated on the site.

10.15 Soil Erodibility

Filling and clay layers may be susceptible to erosion during construction. During construction erosion
control measures should be implemented. Design and implementation of control measures should
comply with the NSW Guideline Soils and Construction: Managing Urban Stormwater, Landcom, 2004.
For the purposes of preliminary design of control measures, soils are expected to fall within the
Type C or Type F classification (as described in the aforementioned guideline).

10.16 Pavements

The design of the pavements will depend on the CBR of the subgrade material and the final levels. At
present, there is a significant amount of variable filling on the site and therefore the CBR of the
material is expected to be variable.

CBR tests on the site had results of 5% and 12%.

Where imported fill is used to raise the existing site levels, the design CBR value will depend on the
type of imported material. Assessment of any imported materials would require further inspection and
laboratory testing to confirm the appropriate CBR value for design purposes. It would be normal
practice to only import material with a minimum CBR value of 5%, where it is to be used to form
pavement subgrades.
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Where pavement levels are significantly lowered, hard clay or rock could be exposed as subgrade.

When pavement levels are known, the pavement design will have to be reviewed. In the meantime, a
provisional design CBR of 5% based on an assessment of the existing material on the site could be
used for the concept design of the pavements only.

The design CBR value will depend on the provision of adequate surface and subsoil drainage to
maintain the subgrade as close to OMC as possible. Subsoil drainage should be installed to not less
than 500 mm depth below subgrade level adjacent to pavement areas and to any lawns or garden
areas, where the ingress of water beneath the neighbouring pavement subgrade may be possible.
Preparation of subgrade surfaces should be such that adequate cross-falls for surface drainage
purposes are achievable across the final pavement.

10.17 Epping to Chatswood Railway Line (ECRL)

Development near the southern end of the site will be located over the zone of influence of the ECRL
and the decline and the effects of the development on the tunnel and decline will have to be
considered.

Details are contained in the document “ECRL Underground Infrastructure Protection Guidelines
(UIPG), Report No. 20007300 / PO-4532", by Transport Infrastructure Development Corporation (now
TINSW), dated May 2009. Reference is also made to the “Development sites Report on Assessment
of Impacts on Epping to Chatswood Rail Line”, prepared by Parsons Brinckerhoff Australia Pty
Limited, dated August 2008.

The Guidelines require that the potential impact of a proposed building or structure in the vicinity of
ECRL be assessed in terms of potential effects on stress distribution, deformation and groundwater
movements. The Guidelines also suggest that designers of proposed developments carry out an
assessment of the effect of the ECRL infrastructure on their structure. All potential effects such as
vibrations, long term creep movements, groundwater table variations and stress imposed by new
buildings need to be considered.

The Guidelines define the “support zone” for tunnels as 10 m vertically above and 5 m vertically below
or horizontally from the finished internal surfaces of the running tunnels.

The “zone of influence” for the tunnels is defined as the area vertically above the structure to the
existing surface level. The tunnel influence zone is bounded by a line extending outwards at a slope
of 1V:1H from the edge of the tunnel support zone at the lowest level of the tunnel for a horizontal
distance of 20 m.

The ECRL Protection Guideline documents define a 1% Reserve and a 2™ Reserve zone. The 1%
Reserve aligns with the ECRL “Support Zone”. The 2" Reserve aligns with the ECRL “Influence
Zone”. Development within these zones shall consider the protection guidelines and relevant
requirements.
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Proposed developments should induce negligible or allowable stress and strain changes around the
tunnel and station infrastructure. Stress changes of less than 10% are generally considered
acceptable.

The lateral movements of excavated rock faces due to stress relief must be considered and their
effects on the tunnels and station.

There is also a recommendation that any basement within 14 m of the tunnels or loads associated with
the development which are non-uniform be analysed for displacements and stresses at the tunnel
lining. Point loads, eccentric loads and concentrated loads should be avoided above tunnels and
stations.

The guidelines recommend that a monitoring program is implemented during construction to measure
any movements for assessment. The movements include: surface settlement, lateral movement within
excavations and internal ground movements including lateral bedding plane shear and bedding plane
dilation.

Some of these guidelines include:

e No excavation within the support zone;

¢ No shallow footings within the support zone;

e Limitations on development in the vicinity of the tunnel;

e Insignificant construction effects, e.g. vibrations, on the tunnel;

e Detailed assessments of the development on the tunnel.

The ECRL will potentially affect the type of developments on the M2 Sites. It is understood that the

Precinct planning and Indicative Layout Plan (ILP) has been developed so as to avoid impacts on the
ECRL.

It is expected that monitoring will be required for any development near the ECRL and could involve,
but not be limited to:

e Precise levelling and surveying;

e Installation of inclinometers and regular measurements;

e Vibration monitoring; and Site inspections.

11. Further Investigation

The geotechnical investigation carried out is preliminary in nature for the preliminary design of the
NRSPP only. For detailed design purposes, further geotechnical investigation(s) appropriate for the
proposed development should be carried out.
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Detailed CBR testing of the subgrade will be required for pavement design as the subgrade materials
vary across the sites.

For development of building lots, investigations for building with basements should involve cored bores
taken to at least 3 m below basement level. The cored boreholes from the current and previous
investigations have encountered medium to very high strength rock. As this investigation is only a
preliminary investigation, lower bound bearing pressures have been provided for preliminary design
purposes. With project specific additional investigations, it is possible that the end bearing pressures
and shaft adhesion given above in Table 7 may be increased.

Further investigation and assessment of impacts on the ECRL from temporary and permanent works
should be undertaken in accordance with the ECRL Protection Guidelines and Railcorp requirements.

12. Limitations

Douglas Partners (DP) has prepared this report for a project at M2 Site, North Ryde. The report is
provided for the exclusive use of UrbanGrowthNSW for this project only and for the purpose described
in the report. It should not be used for other projects or by a third party. In preparing this report DP
reproduced sections of the report prepared for TINSW.

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

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

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

Douglas Partners Pty Ltd
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Introduction

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

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

Copyright

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

Borehole and Test Pit Logs

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

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

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

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

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

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

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

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

Reports

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

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

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

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

e The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice to resolve the matter.
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About this Report

Site Anomalies

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

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

Site Inspection

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

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

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

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

Test Pits

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

Large Diameter Augers

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

Continuous Spiral Flight Augers

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

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

Non-core Rotary Drilling

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

Continuous Core Drilling

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

Standard Penetration Tests

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

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

The test results are reported in the following form.

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

4.6,7
N=13

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

15, 30/40 mm
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Sampling Methods

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

Dynamic Cone Penetrometer Tests /

Perth Sand Penetrometer Tests

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

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

e Cone penetrometer - a 16 mm diameter rod
with a 20 mm diameter cone end is driven
using a 9 kg hammer dropping 510 mm (AS
1289, Test 6.3.2). This test was developed
initially for pavement subgrade investigations,
and correlations of the test results with
California Bearing Ratio have been published
by various road authorities.
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Description and Classification Methods
The methods of description and classification of
soils and rocks used in this report are based on
Australian Standard AS 1726, Geotechnical Site
Investigations Code. In general, the descriptions
include strength or density, colour, structure, soll
or rock type and inclusions.

Soil Types

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

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

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

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

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

The proportions of secondary constituents of soils
are described as:

Definitions of grading terms used are:

e Well graded - a good representation of all
particle sizes

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

e Uniformly graded - an excess of a particular
particle size

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

Cohesive Soils

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

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

Cohesionless Soils

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

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

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

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

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

Filling - moved by man.

Transported soils may be further subdivided into:

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

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

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

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

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

Extremely low EL <0.03 <0.6

Very low VL 0.03-0.1 0.6-2

Low L 0.1-0.3 2-6

Medium M 0.3-1.0 6-20

High H 1-3 20 - 60

Very high VH 3-10 60 - 200

Extremely high EH >10 >200

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

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

Term Abbreviation Description

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

Highly weathered HW Limonite staining or bleaching affects whole of rock

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

Moderately MW Staining and discolouration of rock substance has taken

weathered place

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

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

Fresh Fr No signs of decomposition or staining

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

Term Description

Fragmented Fragments of <20 mm

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

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

Rock Quality Designation

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

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

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

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

Term Separation of Stratification Planes
Thinly laminated <6 mm

Laminated 6 mm to 20 mm

Very thinly bedded 20 mm to 60 mm

Thinly bedded 60 mmto 0.2 m

Medium bedded 0.2mto0.6m

Thickly bedded 0.6mto2m

Very thickly bedded >2m
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Introduction
These notes summarise abbreviations commonly
used on borehole logs and test pit reports.

Drilling or Excavation Methods
C Core Dirilling

R Rotary drilling

SFA Spiral flight augers

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

> Water seep

v Water level

Sampling and Testing

A Auger sample

B Bulk sample

D Disturbed sample

E Environmental sample

Usg Undisturbed tube sample (50mm)
W Water sample

pp pocket penetrometer (kPa)
PID Photo ionisation detector

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

\% Shear vane (kPa)

Description of Defects in Rock

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

Defect Type

B Bedding plane
Cs Clay seam

Cv Cleavage

Cz Crushed zone
Ds Decomposed seam
F Fault

J Joint

Lam lamination

Pt Parting

Sz Sheared Zone
\% Vein

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

h horizontal
vertical

sh sub-horizontal

sV sub-vertical

Coating or Infilling Term

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

Coating Descriptor

ca calcite

cbs carbonaceous
cly clay

fe iron oxide
mn manganese
slt silty

Shape

cu curved

ir irregular

pl planar

st stepped

un undulating
Roughness

po polished

ro rough

sl slickensided
sm smooth

vr very rough
Other

fg fragmented
bnd band

qtz quartz
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Symbols & Abbreviations

Graphic Symbols for Soil and Rock

General

s I
- x-3
PN [ VW

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

Asphalt

Road base

Concrete

Filling

Topsoil

Peat

Clay

Silty clay

Sandy clay

Gravelly clay

Shaly clay

Silt

Clayey silt

Sandy silt

Sand

Clayey sand

Silty sand

Gravel

Sandy gravel

Cobbles, boulders

Talus

Sedimentary Rocks

oS

Boulder conglomerate

Conglomerate

Conglomeratic sandstone

Sandstone

Siltstone

Laminite

Mudstone, claystone, shale

Coal

Limestone

Slate, phyllite, schist

Gneiss

Quartzite

Igneous Rocks

b

Granite

Dolerite, basalt, andesite

Dacite, epidote

Tuff, breccia

Porphyry
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BORE No: 1
PROJECT No: 72518
DATE: 18/10/2011
SHEET 1 OF 1

90°/--

327248.161

NORTHING: 6259776.967

SURFACE LEVEL: 32.9 AHD
DIP/AZIMUTH:

EASTING:

BOREHOLE LOG

Transport Construction Authority
North Ryde Station Precinct

LOCATION: Off Wicks Road, North Ryde

PROJECT:

CLIENT:
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CASING: Uncased

Sl

LOGGED:

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

S Salib

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

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

pp
S
v

DRILLER:

TYPE OF BORING: Solid flight auger 1.10m to 2.2m
Tube sample (x mm dia.)

Piston sample

W  Water sample
>  Water seep
Water level

G  Gassample

P

SAMPLING & IN SITU TESTING LEGEND
U,

Bulk sample
Disturbed sample
Environmental sample

REMARKS: Location coordinates are in MGA94 Zone 56. *Survey measurements determined by GPS with most measurements to an accuracy of 0.1m

WATER OBSERVATIONS: No free groundwater observed whilst augering

A Auger sample
B

BLK Block sample
C  Core drilling

RIG: DT 100

D
E
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BOREHOLE LOG

CLIENT: Transport Construction Authority SURFACE LEVEL: 49.0 AHD BORE No: 2
PROJECT: North Ryde Station Precinct EASTING: 327297.947 PROJECT No: 72518
LOCATION: M2 Works Compound, North Ryde NORTHING: 6259528.128 DATE: 19/10/2011
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Degree of | | Rock Fracture Discontinuities Sampling & In Situ Testing
escriptio Weathering |2 Strength | 5| spaci
4| Depth f ST T g g SPacng . . = Test Results
2 (m) o ©9lz3 g 2¢< (m) B - Bedding J - Joint Lleclia o
Strat z 8B EESE oo ee | soshear  F-Faut > |8 8|2 &
2 rata B2Zzee |al8B8285 5 85 B8 i Comments
T FILLING - dark grey and grey,sandy | T T T T'1 T T TT 1T
clay and rock fragment filling I LT I
I LT [
I LT [
I LT [
[T I LT [
Lol 4 I LT [
[ I LT [
I LT [
I LT [
I LT [ A
18 I LT [
L[ [ FILLING - moderately compacted, F1rnd Tl I 11l
r<r2 grey brown, clay and shale fragment | | | | | | RN RN
filling, moist I LT [
I LT [
I LT [ ——
[ [ : : : : : : : : : : : : H H Note: Unless otherwise S N1:193
I L R ERE RN stated, rock is fractured | |
(9% %O SANDSTONE - extremely fow NERE crrre b o Efgcﬂggﬁgpﬂ%”:{ 0.
strength, light grey brown, fine to 110 NN [ 1] 100
medium grained sandstone NEEN NN RN
365 Il I 111 I
| SANDSTONE - mediumtohighthen | T T T T T Loy T T T T T TT
L[ high strength, moderately to slightty | | | | | | [ssy |1 1] ] [T | 3.8&3.92m: B10°-20°, PL(A) = 1
Fer4 weathered, slightly fractured, light I R I, | [ 11 QI | plro,fe
i grey and red brown, medium I X ] I (I |
grained sandstone. Some very low B RS I |1l | | 4.23m: BO°, cly co, 2mm
strength bands I AR I I [ | PL(A) = 1.2
I AR I I [
I I A ERRY e T |11 | | 4.7m:B0°, Ds, 50mm
[<[ s I AR I I [ | |
L [ I e RN IR Y I [ | |
PEprrpsg e (o C |90
[ I e RN IR Y I (. | ,
PR e i | 248 5m: B0 ayvn, LA = 14
BEERRE:DERE IR A)=1.
[ I AR I I [T TT | 5.81m: Bo®, cly vn
rere Iy PR T 5.97m: 930, pl, ro, cin
TEE ST S 6.09m: U, sv, i, ro, oy
6.27 f |J SR ———" Ll = t—1\co
(I OO0 I R A I 12m: J, sv, pl, ro, cly
65 SANDSTONE - high strength, NI EEEN IR I 11 11]/lco CORELOSS: PL(A)=1.8
moderately weathered, slightly Fhrr Bt I 111} 150mm
[ [ fractured and unbroken, brown, Pb b=y TN .33m: B0°- 5°, cly co,
:g_'-’ medium to coarse grained IR TN 5mm
sandstone N R AR
[N IR 2% R A Y I [
[N IR 2% R A Y I [
[N IR 2% R A Y I [
[ [N IR 2% R A Y I I 11l PL(A) =
L<[s [N IR 2% R A Y I [
[ [N IR 2% R A Y I |11 8.06m: BO®, cly vn
Cifrr g e o ] C |100] o8
[N IR 2% R A Y I [
[N IR 2% R A Y I (. || 853&8.6m:J65°, un,
[N IR 2% R A Y I (. | o, fe, cin _
Eot [N IR 2% R A Y I [ 11 11]]8.8m:B10°% cly vn, i
r<re [N IR 2% R A Y I [
[N IR 2% R A Y I [
[N IR 2% R A Y I [ _
1 I ] [ [ N PL(A)=16
[N IR 2% R A Y I [
Nl I :::::: e | | Il C |100] 100
[ I 50500 Il i [ Ll
RIG: DT 100 DRILLER: S Salib LOGGED: SI CASING: HW to 3.5m

TYPE OF BORING: Solid flight auger 1.10m to 3.5m; Rotary to 3.65m; NMLC-Coring to 10.45m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Location coordinates are in MGA94 Zone 56. 40% water loss from 8.5m. *Survey measurements determined by GPS with most measurements
to an accuracy of 0.1m

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




BORE No: 2
PROJECT No: 72518
DATE: 19/10/2011
SHEET 2 OF 2

49.0 AHD

90°/--

327297.947

NORTHING: 6259528.128

SURFACE LEVEL:
DIP/AZIMUTH:

EASTING:

BOREHOLE LOG

Transport Construction Authority

North Ryde Station Precinct

LOCATION: M2 Works Compound, North Ryde

PROJECT:

CLIENT:
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CASING: HW to 3.5m

Sl

LOGGED:
NMLC-Coring to 10.45m

Rotary to 3.65m;
Pocket penetrometer (kPa)
Standard penetration test
Shear vane (kPa)

S Salib

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

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

pp
S
v

DRILLER:

TYPE OF BORING: Solid flight auger 1.10m to 3.5m;
Tube sample (x mm dia.)

Piston sample

W  Water sample
>  Water seep
Water level

G  Gassample

P

SAMPLING & IN SITU TESTING LEGEND
U,

to an accuracy of 0.1m

Bulk sample
Disturbed sample
Environmental sample

REMARKS: Location coordinates are in MGA94 Zone 56. 40% water loss from 8.5m. *Survey measurements determined by GPS with most measurements

A Auger sample
B

BLK Block sample
C  Core drilling

D
E

RIG: DT 100

WATER OBSERVATIONS: No free groundwater observed whilst augering
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BOREHOLE LOG

CLIENT: Transport Construction Authority SURFACE LEVEL: 47.8 AHD BORE No: 3
PROJECT: North Ryde Station Precinct EASTING: 327217.649 PROJECT No: 72518
LOCATION: M2 Works Compound, North Ryde NORTHING: 6259479.957 DATE: 19/10/2011
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description Vlaggtrr(\aeeri?\fg © St?gr%th .| Fracture Discontinuities Sampling & In Situ Testing
4| Depth of ST g 8| Spacing . . o o= Test Results
4 (m) c 9 HERE I%I-ﬁ’; (m) B - Bedding J - Joint g gd 80\0 Py
Strata $2230¢C (5833885 82 88 | S-Sher F-Fau F192|% | comments
ROAD PAVEMENT TTTTIT FTTT T 1T 11
T T I 11l
03 FILLING - grey to grey brown, sandy i FEr I
clay filling with some rock fragments | | | | | | LT I
L[ T T I 11l
o R
-1
' R
T T I 11l
T T I 11l A
[of T T I 11l
S e NN [ Note: Unless otherwise
2 o4 RN RN 111 stated, rock is fractured
"'| SANDSTONE - very low strength, Frrrr g | || || | alongrough planar
brown, fine to medium grained NEEN b RN begjdlng dipping at 0°-
sandstone RSN RRREE I A
L[ T S I 11l
Lot 2.8 - - e T ey — —
Al SANDSTONE - medium then high 1 4y ket | |0 PL(A) =
3 strength, slightly then moderately o koo 1
weathered, slightly fractured and b N Rl R Co b
unbr_oken, Iightgreyand brown, Ll o :::::: L1 N Lo b clos|os
medium to coarse grained il sl RREE RN & 3.42m: B5°- 10°, fe, ti
! sandstone CiferrEEE e PL(A)=1.3
Lst
LY 2ot 3.8m: J, sv, pl, ro, fe, cly
Ly oo BB EEECcREAN NS o SORELGSS
i N IR ] I 60mm
[0 [ o I Y I
FpE s D0 |
[ FpE s D0 |
Lot FpE s D0 | PL(A) = 1.4
[s FpE s D0 |
L FpE s D0 |
T ey DI I 5.8-5.86m: B (x3) 0°- 5°,
FpE s D0 | fe, cly vn PL(A) = 1.6
FpE s D0 | C (100|100
Eol FpE s D0 |
ST FpE s D0 |
-6 FpE s D0 |
[ FpE s D0 |
FpE s D0 |
T
Lol N IR ] I -
N cifrrEE ||l PLA =17
-7 [0 [ o I Y I
FpE s D0 | PL(A) = 1.7
FpE s D0 |
1 IR oo B I | .
[ [0 [ o I Y I 7.55m: J35%, pl, ro, cln
<0 FpE s D0 | 7.85m: J30° he. t
s o EE ] \7 9m 810" iy co 2
Ciler g | \3-09m: J30", pl, ro, fe
il 050 RER IR | t8_.2m.J25-30,fe, he, C [100]| 98
*e%ete i
[0 [ o I Y I PL(A)=1.9
Lol FpE s D0 |
Lot FpE s D0 |
o FpE s D0 |
FpE s D0 |
- becoming fresh from 9.35m : : L1 N : : : : : : : 9.38m: B5°, cly co PL(A)= 1.3
L[ %6 Bore discontinued at 9.6m FTTTI FTTTTT I
F3F T T |
[ [ [ [ |
RIG: DT 100 DRILLER: S Salib LOGGED: S| CASING: HW to 2.5m

TYPE OF BORING: Solid flight auger to 1.6m to 2.5m; Rotary to 2.8m; NMLC-Coring to 9.6m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Location coordinates are in MGA94 Zone 56. *Survey measurements determined by GPS with most measurements to an accuracy of 0.1m

B

D
E

A Auger sample

Bulk sample

BLK Block sample

C  Core drilling
Disturbed sample
Environmental sample

SAMPLING & IN SITU TESTING LEGEND

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

MVSCUQ

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

S Standard penetration test

\ Shear vane (kPa)
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BOREHOLE LOG

CLIENT: Transport Construction Authority SURFACE LEVEL: 57.7 AHD BORE No: 4
PROJECT: North Ryde Station Precinct EASTING: 327355.964 PROJECT No: 72518
LOCATION: M2 Works Compound, North Ryde NORTHING: 6259347.276 DATE: 17/10/2011
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
i Degree of Rock h N - - -
Description Wegthering 2 Strength | I;ractliJnre Discontinuities Sampling & In Situ Testing
5| Depth of ST T T g g SPacing . . o | 0®|n | TestResults
(m) © |28 g (£s (m) B - Bedding J - Joint 8|27, °
Strat: z o SIEIBI%I‘ZIEIE ;\_ 82 38 S - Shear F - Fault ey 8 o E"\ &
rata EES3eE  |slf3l2RIels B S5 32 i Comments
FILLING - gravelly clay filling FTTTT FTTT T 1T 11
T T I 11l
T T I 11l
T T I 11l
Lol T T I 11l
Fr T T I 11l
L1 10 i T T I 11l
! rsnégr( (\;\,vlr;AYll he:rd, Ilrghti%reyand LErrAA LT Lor Note: Unless otherwise
ed brown, silty clay, mois LrrrryAa b I 11 11| stated, rock is fractured
FrrrrpaArtrrd | Il 'l | along rough planar
L Frrrrpaa0rrrnl | Il || | bedding dipping at 0°- A
r8r IIIII|2|IIIIII [ I I e [0
L T P I 11l
-2 19 SANDSTONE-Very|OWtO|OW | | | | | | ' | | | | | || ||
3 2.1 i T T
. -\stre_ngth, brown,ﬁnetomedlum I I I I I I I I I I I I II I
grained sandstone IR AR AN PL(A)= 1.9
SANDSTO_NE-highthen medium | o fer] |1 1| | ¢ |100]| 94
[l strength, highly and moderately to T e | |1 | | 2.6-2.75m: J75°. un. ro
el sl!ghtlyweathered,_fractured and Frh e | |1l | cly co R
3 slightly fractured, Ilghtgreyand i B I I |11 I \‘2.81m: Jase, pl, ro, cly
3 orange brown, fine to medium Crdh e I | | p.co, 2mm
grained sandstone. Some very low N R L Lo I 3.06-3.2m: B (x3) 0°- 5°,
strength bands b L | L Lo | clyvn
o RSN LU 1IE ! | 35m:Bos, s, 30mm | © [190] 75 pLa)=038
F3F [ A O S I |1 (. | | 3.65m: BO°-10°, fe, cly
L[ [ A IR I |1 (. [ | v
r4 [l |1 | | | 3.93m:BO0°, fe, Ds,
i [ |1 [ | R 40mm
[ | |1l | 4.05m: BO°, fe, cly vn PL(A)=0.5
L | SANDSTONE - high strength, IR R IR |11 | 4.37m: B/J20°, Ds,
F3F moderately weathered then fresh | | F1h |11 | -\130mm
L[ stained, slightly fractured, brown Ol B RER IR Lol | ‘11-13}5-7miB(X3) 0°- PL(A) = 1.7
= then_lightgr_eybrown,ﬁneto [ | R i [ 1] | 0°, fe
medium grained sandstone crih L [— Lo I
(R IS I |11 |
FSt 5.7 - I LT |11 |
L SANDSTONE - high strength, fresh, _
i . - [ I (I | PL(A)=2.1
[ s unb_roken, light grey, fine to medium BERE b I1 |
L grained sandstone RERE RREI R R I
RN FL Ll 1| 6.18m:B6%, cbs, 1mm
T I I 11l
_f T I I 11l
rer T I I 11l PL(A)=1.7
[, T I I 11l
I T I I 11l
T I I 11l
T I I 11l
[l T I I 11l
Lol T I I 11l PL(A) =2
[ T I I 11l
g T I I 11l
i T I I 11l
T I I 11l
1 I I PL(A) = 2.1
tot T I I 11l C (100|100
<[ T I I 11l
3 T I I 11l oo
-9 RN CEree ] forr pf | 89m:Bo% cbs, tmm
T I I 11l
T I I 11l -
PL(A)=2
RERR cerferf o *
Lol T I I 11l
Fr T I I 11l
[ (I L1110
RIG: DT 100 DRILLER: S Salib LOGGED: SI CASING: HW to 2.1m

TYPE OF BORING: Solid flight auger 1.2m to 2.1m; NMLC-Coring to 10.19m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Location coordinates are in MGA94 Zone 56. *Survey measurements determined by GPS with most measurements to an accuracy of 0.1m

A Auger sample

B Bulk sample

BLK Block sample

C  Core drilling

D  Disturbed sample

E  Environmental sample

SAMPLING & IN SITU TESTING LEGEND

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

MVSCUQ

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

S Standard penetration test

\ Shear vane (kPa)




BORE No: 4
PROJECT No: 72518
DATE: 17/10/2011
SHEET 2 OF 2

90°/--

327355.964

NORTHING: 6259347.276

SURFACE LEVEL: 57.7 AHD
DIP/AZIMUTH:

EASTING:

BOREHOLE LOG

Transport Construction Authority

North Ryde Station Precinct

LOCATION: M2 Works Compound, North Ryde

PROJECT:

CLIENT:
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CASING: HW to 2.1m

Sl

LOGGED:

NMLC-Coring to 10.19m
Pocket penetrometer (kPa)
Standard penetration test
Shear vane (kPa)

S Salib

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

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

pp
S
v

DRILLER:

TYPE OF BORING: Solid flight auger 1.2m to 2.1m;

Piston sample
Tube sample (x mm dia.)

W  Water sample
>  Water seep
Water level

G  Gassample

P

SAMPLING & IN SITU TESTING LEGEND
U,

Bulk sample
Disturbed sample
Environmental sample

REMARKS: Location coordinates are in MGA94 Zone 56. *Survey measurements determined by GPS with most measurements to an accuracy of 0.1m

WATER OBSERVATIONS: No free groundwater observed whilst augering

A Auger sample
B

BLK Block sample
C  Core drilling

D
E

RIG: DT 100




BORE No: 5
PROJECT No: 72518
DATE: 19/10/2011
SHEET 1 OF 1

90°/--

327204.408

NORTHING: 6259227.277

SURFACE LEVEL: 56.6 AHD
DIP/AZIMUTH:

EASTING:

BOREHOLE LOG

Transport Construction Authority

North Ryde Station Precinct

LOCATION: M2 Works Compound, North Ryde

PROJECT:

CLIENT:
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CASING: Uncased

Sl

LOGGED:

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

S Salib

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

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

pp
S
v

DRILLER:

TYPE OF BORING: Solid flight auger 1.10m to 2.4m
Tube sample (x mm dia.)

Piston sample

W  Water sample
>  Water seep
Water level

G  Gassample

P

SAMPLING & IN SITU TESTING LEGEND
U,

Bulk sample
Disturbed sample
Environmental sample

REMARKS: Location coordinates are in MGA94 Zone 56. *Survey measurements determined by GPS with most measurements to an accuracy of 0.1m

WATER OBSERVATIONS: No free groundwater observed whilst augering

A Auger sample
B

BLK Block sample
C  Core drilling

D
E

RIG: DT 100




DOUGLAS PARTNERS PTY LTD

NORTH RYDE STATION PRECINCT — NORTH RYDE

BORE 6 PROJECT 72518 OCT 2011

3.0 -7.0m

DOUGLAS PARTNERS PTY LTD

NORTH RYDE STATION PRECINCT — NORTH RYDE

BORE 6 PROJECT 72518 OCT 2011

7.0 - 10.07m




BOREHOLE LOG

CLIENT: Transport Construction Authority SURFACE LEVEL: 60.4 AHD BORE No: 6
PROJECT: North Ryde Station Precinct EASTING: 327324.179 PROJECT No: 72518
LOCATION: M2 Works Compound, North Ryde NORTHING: 6259143.833 DATE: 14/10/2011
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vlaggtrr(\aeeri?\fg ! .| Fracture Discontinuities Sampling & In Situ Testing
| Depth f TTT g E| SPacing . . = Test Results
Z| (m) [¢) BER |f»§ (m) B - Bedding J - Joint Q gd 8\0 2
Strata 22Tz g0 2525 s 82 88 | S-Shear  F-Fault 2loelx®
R R [31212lslx| |2 S5 2° o Comments
HARDSTAND TTTTIT 1T 1T 11
1 [ I
sl T [ I
For 1 [ I
[ 1 [ I
r 1 [ I
L1 10 _ 1 [ I
L SILTY CLAY - hard, light grey NEEN NN RN
[ brown, silty (?Iaywit'h some concrete RN P11 TN
Lot gl'aVel (pOSSIb'eﬁ"Ing) I I I I I I I I I I I II II
L 1 FErrd I A
[ 1 [ I
L 1 [ I
r2 : : : : : : : : : : : H H Note: Unless otherwise
22 stated, rock is fractured
el St loht aroy oo tro | 1111 LT | T 11| along rough planar
I shale/siltstone with ironstone bands RN RN |11 1] bedding dipping 0%~ 10° 1\ A 4
[ 1 [ I s 6,18,23
3 1 [ I N =41
L3 30 L1111 [ [ —
L SILTSTONE - extremely low and 11— 11 | |
[ [ very low strength, extremely to L 111 [ 1l \316m J35°, un, ro, fe
st highly weathered, fractured, light N |1 | |1 3.26m: J25°, un, ro, cly
For grey and grey brown siltstone. Some P —. |11 | Il 326&343m cly band c | 100/ 26
[ 371 medium strength bands R - [ 1] I I 3.55m: BO°- 5°, Ds, _
L " — Omm PL(A) =
[ SILTSTONE - medium strength, ] |11 (. Il 369m BO°, Ds, 50mm
-4 highly then moderatelytosl_ightly M =11 111 [ IR 38m J20° & 30°, st, ro,
I weathered, fractured and slightly | Fr =1 h o | I
of fractured, grey brown siltstone Frtrr =110 I RN 387m BO°, cly co PLA) =06
(e[ Frprr | el | | | [{4.2m: J20°, pl, ro, fe
: 4.65-5.1m: siltstone with some fine N -|-|-|-I ol | x 4"zzfte4 som B b0
I grained sandstone laminations : : : : L -|-|—|-: : : : [ : : ngszBg" ffe E::van PL(A) =
5 5 : P et ] | T2 (o
LT SANDSTONE-_hlghstrength, |l [ RN | I 4.62-4.74m: B (x3) 0°, fe
Lol moderately to slightly weathered L P |0 e [Yazam: Boe, cly, 10mm
[ then fresh, slightly fractured and g ik AR 487m BO° cIy’ 5mm PL(A) = 1.3
i unbroken, Iightg_reybroyvnthen light L | RREI R o b 5.16m: J. sv, un, ro, fe C |100| 73 (A)=1.
[ grey, fine to medium grained RN REE R Lo | \545&577m BO°. fe
3 sandstone. Some carbonaceous 5.6m: B0°, Ds, 40mm
r6 laminations from 7.4m [ [ I I [0 I
[ . AN I (I |
[l . AN | tttl | (I | e
o1 |l | | | |l |11 | 6.33m: B5°, Ds, 150mm
i : : : : : : : : : : : : H : 6.58-6.8m: J90°, he
: IR e o PLAI=TS
L7 1 I (I l
[ 1 I (I l
& BERN = RN (RN S e —— LA~
[ 1 I [ 11 11} 7.58m:J25° pl, ro, cin
[ 1 I I
g 1 I I
[ 1 I I
Lot 1 I I
S 1 I I
L 1 I I C | 100|100
[ 1 I I
3 1 I I PL(A) =
L
o ERRR Crrifee | o o]t meBon cos 2mm
For 1 I [
RN [N I [ PL(A) =
1 I [
[ (I 11 11
RIG: DT 100 DRILLER: S Salib LOGGED: SI CASING: HW to 2.5m

TYPE OF BORING: Solid flight auger 1.6m to 2.5m; Rotary to 3.0m; NMLC-Coring to 10.07m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Location coordinates are in MGA94 Zone 56. *Survey measurements determined by GPS with most measurements to an accuracy of 0.1m

B

D
E

A Auger sample

Bulk sample

BLK Block sample

C  Core drilling
Disturbed sample
Environmental sample

SAMPLING & IN SITU TESTING LEGEND

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

MVSCUQ

PID Photo ionisation detector (ppm)

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

pp  Pocket penetrometer (kPa)
S Standard penetration test
\ Shear vane (kPa)




BORE No: 6
PROJECT No: 72518
DATE: 14/10/2011
SHEET 2 OF 2

90°/--

327324.179

SURFACE LEVEL: 60.4 AHD
NORTHING: 6259143.833

EASTING:
DIP/AZIMUTH:

BOREHOLE LOG

Transport Construction Authority

North Ryde Station Precinct

LOCATION: M2 Works Compound, North Ryde

PROJECT:

CLIENT:
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CASING: HW to 2.5m

Sl

LOGGED:
NMLC-Coring to 10.07m

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

Rotary to 3.0m;

S Salib

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

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

pp
S
v

DRILLER:
TYPE OF BORING: Solid flight auger 1.6m to 2.5m;
Tube sample (x mm dia.)

W  Water sample
>  Water seep

G  Gassample
Piston sample
Water level

U,

SAMPLING & IN SITU TESTING LEGEND
P

Bulk sample
Disturbed sample
Environmental sample

REMARKS: Location coordinates are in MGA94 Zone 56. *Survey measurements determined by GPS with most measurements to an accuracy of 0.1m

WATER OBSERVATIONS: No free groundwater observed whilst augering

A Auger sample
B

BLK Block sample
C  Core drilling

D
E

RIG: DT 100




DOUGLAS PARTNERS PTY LTD

NORTH RYDE STATION PRECINCT — NORTH RYDE

BORE 7 PROJECT 72518 OCT 2011

3.0 -7.0m

DOUGLAS PARTNERS PTY LTD

NORTH RYDE STATION PRECINCT — NORTH RYDE

BORE 7 PROJECT 72518 OCT 2011

7.0 — 9.55m




CLIENT:
PROJECT:

BOREHOLE LOG

Transport Construction Authority
North Ryde Station Precinct

LOCATION: M2 Works Compound, North Ryde

SURFACE LEVEL: 61.2 AHD
EASTING: 327366.051
NORTHING: 6259165.306

BORE No: 7
PROJECT No: 72518
DATE: 17/10/2011

DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description Vlaggtrr(\aeeri?\fg ¢ St?gr%th . Discontinuities Sampling & In Situ Testing
| Depth of S8 T T T 5 |5 B -Bedding J - Joint o |0®|q | TestResults
(m) O IR edding J - Join 2 (2519 A
Strata mlglélél%’lglﬁ S - Shear F - Fault = o& 4 Comments
L HARDSTAND b- g T T T T T
233 =
L[ g
i ;3.'< T
I Sy
- S ERRERR
L a4
o . g
[l “[ SHALE/SILTSTONE - very low =T
i strength, grey shale with ironstone AR T I
L band =l I A
[ N
L —| M1
2 Bl 1 [N Note: Unless otherwise
L3t AR T I stated, rock is fractured
i =l I along rough planar
i =i I bedding dipping 0°-10° | A | 9 25/100mm
i - Hererl S " refusal
r =l e |
L3 30 : =
L 7 304] SILTSTONE - low to medium and — [ T T 171711 3m: CORE LOSS:
rBr medium strength, highly and slightly — | |1 \40mm
L weathered, fragmented to fractured, =1 1h 1 ;L3.04-3.34m<:> fg, fe, cly co PL(A)=0.4
s grey and brown siltstone. Some C— N \ 3-34m: J25°, pl, ro, fe | C [100| O
[ extremely low and very low strength 1 | ] f3é39&3-45m- BS5°- 107,
[ bands —{rgdr 3 45-3.47m: BO°- 5°, fe
r4 T 11 t3.5m:J30°,pI,ro,fe
[~[ - 11| 3.57m: B0®, cly, 10mm -
Lot T L1 -‘t3.65m:B10°, cly, 2mm PLA)=03
[ L |11 L3.69-3.8m:fg,fe
[ — R |3.87m: 320°, fe, cly co
[ R HEEE L3.9-3.95m: Ds, 50mm
. 4.05-4.2m: fg, fe
[ _ L1 :‘L4.28m: J25° un, ro, cin
r g |4.28-4.40m: fg, fe, cly
(8 506 _ S [ 11 \\4.46-4.9m: fg, fe, cly, he | C | 87 | 32
[ [ SILTSTONE - low to medium — 110 L4.95m: B5°, cly, 10mm
L strength, slightly weathered, slightly BN EEE ERE L5_(;;.5_15,1«1;\1()(3) 30°- PL(A) = 0.3
i fractured, light grey siltstone — | N \_40°,un, ro, fe ’
i RS RN \5.15-5.26m: Ds, 110mm
i . | L1 5.7m: J, sv, un, ro, Cz,
[ [ 60 SANDSTONE - very low strength, BODE — \gOmn_w )
8t highly weathered, brown, medium | | 3gorgn?ORE LOSS:
[ 64pgrained sandstone : T T 6.4-6.72m: B (x3) 0°, fe PL(A) = 1
L SANDSTONE - medium to highthen | | | ||| | [ R RN
- high strength, fresh, slightly [ | Frrho
[ fractured and unbroken, light grey, EEEE L1 I T 6.78-6.82m: Cz, 40mm
L7 fine to medium grained sandstone NEEE ik Lo
F3r T I I 1l
L[ T I |11
r T I |11
i RN R IR PLA =27
i T I |11
-8 T I |11 . C |100| 94
ot REEN Crrfe | oy |y | 7ormeBO.cyco
L 8.3-8.97m:tle|1m5ir(‘|)i‘t3/e belmdswith : : : : : :H: : I: 8.31-8.36m: Cz, 50mm
r approximately 50% siltstone _
L laminations and bands : : : : : : : : : : : : H H PL(A)=13
3 T I 11l
[ e N (N I [
FSF T I |11 |
[ [ T I |11 | PL(A) = 2.2
955 i i [ [ | 11 | i
Bore discontinued at 9.55m RN NN 1
T T I 11l
[ | L1l 11
RIG: DT 100 DRILLER: S Salib LOGGED: S| CASING: HW to 2.5m

TYPE OF BORING: Solid flight auger 1.2m to 2.5m; Rotary to 3.0m; NMLC-Coring to 9.55m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Location coordinates are in MGA94 Zone 56. *Survey measurements determined by GPS with most measurements to an accuracy of 0.1m

A Auger sample

B Bulk sample

BLK Block sample

C  Core drilling

D  Disturbed sample

E  Environmental sample

Gas sample
Piston sample

Water sample
Water seep
Water level

MVSCUQ

Tube sample (x mm dia.)

SAMPLING & IN SITU TESTING LEGEND

PID Photo ionisation detector (ppm)

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

pp  Pocket penetrometer (kPa)
S Standard penetration test
\ Shear vane (kPa)

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




Appendix D

Results of Laboratory Tests





















Appendix E

Borehole Logs from Other Reports



ARUP , -
SH BOREHOLE RECORD CB3
i +«( HOLE OF 1
. . LOGGED 8Y THH
PROJECT Parramalta-Chatswocd Rail Link Gontract G
DATE/S 9.2.00/11.2.00
GONTRACTOR APS Drilling ANGLE 5 GROUND LEVEL  RL43.25m
DRILL MODEL MD300 BEARING 220 LOCATION 312273 E 125963 N
MOUNTING Truck DIAMETER  HQ
DRILLING STRATA MATERIAL DESCRIFTION CONDITION QBSERVATION
-t
2 w CONSISTENCY
SAMPLE, TEST, rL | DEPTH § g2 salL FYRE g g SCiL ORIGIN,
BIT. SUPPCRT, .| 8 Golawr, Plasicity, Graln Size, ¥inor Compononls EG[ CONESVE |qononn |  STRUCTURE,
ETC. 3 o =9 w ETC.
AHO | m % Cuuh xS 508
y Fill: GRAVEL & GOBBLES In fing graned SAND rmalix FILL
Casing o 1.05m %.
- 4238 L1 L00T— A 3 —
andy CLAY, orane, kevw-medhm plasticity RESIDUAL
95 1% SRNG5S TONE, orange GEOROGK
[ Condnued as cored borehale fiom 1.65m
L -...2 |- -
- ——3 - -
L gy R i
. _-5 - -
b ,...6 I -
- ..-"' %3 .
NOTES JOB

PARRABHETPZ 12032.GF) ARUP AUS.GOT 0100500

Packer tests: 9.0 to 19.0m - aborled (equipment failure), 19,45 lo 28.35m - 1.16
lugeons, 30.0% {o 35.19m - 0,83 lugeons

12032/500




PARRAGOREDZ 12032,GPJ ARUP AUS.GOT D1AS500

ﬁP CORED BOREHOLE RECORD CB3 SHEET 1
OF §
+( HOLE
- LOGGED BY THH
PROJECT Parramalta:Chatswood Rail Link Cenlract C
DATE/S 2.2.00/11.2.00
CONTRACTOR APS Crilling ANGLE Bo* GROUNOLEVEL  RL43.25m
DRILL MODEL MD320 BEARING 220 LOCATION J1227IE 1258634 N
MOUNTING Truck OWMETER HQ
DRILLING STRATA MATERIAL DESCRIPTION DISCONTINUITIES
s L 2 5 SPECIFIC GEMERAL DESCRIPTION
[ 9
2o €| g pwnie AL | perti g ROCKTYPE g |sstharen| 4 E N
G2 o |k | mest a Colour, Grala Slze, Structure, 2| Roek el gg Planarity, Rovghness.
gm £ | iz q Minor Compgonenis E STRENGTH | & E Z[Es Conting, Infd
AHD | m Start coring rock al 1.65m 28 zrSh 820 i
? M 4102 K2 SANDSTONE, highl orenge, modium graired, vary wet W
2 1 daveloped faminations 20 deg traca card
18! - flacks .
- -_2 -+
- T 0750
| ¥ |
,E, P4108 | 248 S_ANPSTQNE.ult)'.ﬁn;&rqed!umgmhud.vmymﬂ I I
ra077 | 2859 EANDSTONE, while, madim-coarse gramed, wal
L1 LY. 4, e onionnd belnatare aoassinnd cah e
pad b cal
T =7 186 (20| - }PLRot
g Dl Tora Loss - 8G|20] - [\PL Rot
) SANDSTONE, rad, mediun-coarse gedlned, vary weil FR . pzl 5§20 PL Rod.5C
§ devalogad laminalions, occasional carkonaceocus laminoe  =mr = 1] eais |5 PL' Rod 36
i sw BG| § | - [PL.Rod.KL
| 1380 FIRTT SANDSTONE, red, coarse gralned, wek dovekoped
{aminalions 20 degress, zaca carbonacaous laminee &
N 4 fiecks -
g n
L] LY ] 1s }
LV T '
§ 5[ - | IR,RO5 KL [45,075)
- -5
1 2740
5 !
LY LY +7 )
BG| 0| - | IR ROS, KL
- [a869 L 787 SANDSTONE, crange, medim-coarse gralned, well BG[ 0 { - | IR.ROS, KL
| dsvaioped lzminatlons 20 degiees, roce carbonacapus I
lsminae
L 4§
2290 d-

1] L 75 |un] 50| - | PL Rod, (55,228
syl w02 § 835 SANDSTONE, willto-gray, medwm-coarse grained, wel W E"' BGi 10l - FL.RM.PEL !
g developad laminations, accasional tarbanaceous laminae B3| 5§ « [‘PL,RoL, KL

N | €0 [ ST | UM, Rod, FE [0, 135)
T 1] (sG] ~ | IR.ARAKL
F35 1
7 ) 8G| 10| - | R.RotKL
®
& FISA L 936 DZ 13036 | IR, Ro4,sC
NQOTES TYPE OF CASCONTINUITY JoB
% BER
Packer tests: 9.0 o 19.0m - aborled (equipmen! failure}, 19.45 t0 29.35m - 1,16 37 SHEAREDZOHE
lugacds, 30,09 % 38.19m - 0.83 lugeons BEG  BEDDING mnmg
B5H BEDDING PLAKE SHEAR
5 S 12032/500
CH  CONTAGT
t2  CRUSHEDZOKE
DX DYKE
DZ  DECOMPOSE[ 20NE
FZ  FRAGTURZD ZONE




PARRACOREDZ 12032.GPJ ARUP AUS.GOT 010500

ARUP SHEET 2
FSM] . gﬁ CORED BOREHOLE RECORD CB30
- HOLE OF 5
N 8
o LOGGED BY THH
PROJECT Pamamatta-Chatswood Rail Link Contract ©
DATE/S 5.2.00M11.2.00
CONTRACTOR APS Drilling ANGLE éQ* GROUND LEVEL RL 43.25m
DRILL MODEL MCaon BEARING 220 LOCATION 312273 E 1258634 N
MOUNTING Truck DIAMETER HQ
DRILLING STRATA MATERIAL DESCRIPTION CISCONTIMUITIES
4 LM » 5 SPECIFIC GENERAL DESCRIFTION
L o = Z = p
o €1 lsawrel L §oepTH| 8 ROCK TYRE E |estiiaten] & B w B
gg gtk | TEST ] Colout, Graln Size, Slucture, E| ok | o E Hlglz8 Planarity, Roughness,
ég 3| s g Minar Gomponants E STRENGTH | & 1 ¢ ﬁé] Costog, g
AHD m E}§422§5 R0 =
SANDSTONME, while-grey, mediunecoassa grained, well 86|20 - | IR Red KL
§ 1 duveloped very thin beddings & laminetons, cccationsl aam i JH | 80 | « DR, Rod, KL {50, £35)
AR 110 cerbonzcecys laminae . JH1B0 | - MR, Rod, KL, tumested {75,
2,050 135
- HH 411 4
Fy | \ T 1'lcz| 25 | 10| IR R4, RF, sC 1
b # 86| 10| - [ IR, Ro4, KL 1
L g .
. [‘ 8G) 15] « M 1R Rod, KL
A | 8G | 157 - MR, Rod, KL
gé 1; s IR,RM.]S(C
L1 1 1 15[ - [IR, Rod, KL d
1 |so 1 . I 8| 15[ - ||Ik Roti KL
. | 4265 1224 BG| 15[ - | Rot, KL
: " SANOSTONE, yeltow, medium-coaisa rainad, poory AW,
E 3 doveloped [gminaticns, carbanacenus flecks, iron stafned
! |
a L
- +13 -
T (3147 7 1360 SANOSTONE, grey. medmm-coarse graned, welf W
N | davelopes izminations, cccasional corbonncanss laminan
. dogs I 1|26 20] - [ PL.Re4. KL .
1778 ] BG|25) - | IR Red, KL
F ¥ | g 1 b2 | 20 [ 20 | ST.Rod. KL
1 3 | 8G| 20| - [MR,Re3, sC
L) - 18 4
1 JH§65] - | UN, Ro3, ST (80.330) .
L 1 .
8 1
g
L=y 1l P ] 1ot | 65| ) UN, Re3, ST (80,2500 .
1 BG| 20| - jlR.Re3.CB
224D 3 (86| 20| « T\IR. Ro3, KL
8G (30| - RIR Re3 KL
| [ gG|[ 30| - ['IR.Red. KL
F
&
7 18.76m zhale incfusion
N "'lT -
3 -
-y g w2 | 1T SANSTONE. ey, Coarse grainad, pooriy dEveioped
§ 1 i {hin beddings, cccaslonsl carbonaceous Mminda ol 2ol 1 | PL Ros.CA
NOTES TYPE OF ISCONTINUMTY Jos
Fi FAULT
Packer lests: 9.0 |9 18.0m - aborted {equipment failure), 19.45 o 28.33m - 1.8 = —_
lugeens, 30.09 to 34.19m - 8,83 lugecns 96 esnumg EC:\?H.‘?HEAR
ASH BEDDIN MNE
B3N SEpgne FLANE 12032/500
CH CONTACT
¢  CRUSHED ZONE
0K DYKE
D2 DECOMPOSED ZCHE
FZ FRACTURED ZCHE




P

PARFRACOREDZ 12032.GPJ ARUP ALS.GDT {40500

ARUP = SHEET 2
PEM § CORED BOREHOLE RECORD CRB3
» OLE OF 5
é. .é +( HOE
. LOGGED BY THH
PROJECT Parramaltta-Chatswood Ralt Link Contract ©
DATE/S $.2,00/%1,2,00
CONTRACTOR APS Drilling ANGLE a0 GROUND LEVEL RL 43.28m
DRILL MODEL MD300 BEARING 220 LOCATION 312273 E 12596834 N
MOUNTING Truck DIAMETER HQ
DRILLING STRATA MATERIAL DESCRIPTION DISCONTINUIMES
7 J 2 § SPECIFIC GENERAL DESCRIPTION
o Ti% lsameeel al. | nepm 2 ROCK TYPE E |esTiaTED | E £ “ 3
Sl o | K| resT o Golour, Grain Slze, Strusiure, #| rock | & g =4 Planarly, Rovghness,
IS5 13| ns0 o Hinor Compenenis é STRENGTH{ z SEP Costing, infl
b= s [ .
& AND | m e s Sl 8%n . E
V17.49m carboncaous lamingtion 2mam thick
§ r SANDSTONE, grey, coarse peained, paorly doveloped 1
- 1hin baddings, occasional carbanacecus lominas L
dRwe T8 b JN| 88| - {PL RedKL {70,175
JH]8sF - DPL R, KL (70, 175}
M 119D 1 3 1 86 ] 15| 2 MR, ReS, C (shale)
5 P27l 232 SANDSTONE, Tyl Gray, madwm gralned, wall favaioped | FR salag) 5 ) PLRod,C
- § thick laminations 10-30 degrens
[T| |eei30{ - [ PL.Ro. KL
___“P‘ T 7 1] |ee{s0f - |{PL R0
§ Ues+ | 1 BG|20] - | PL.Ro2,KL
Miea| o - | CU. Rod KL
- 426 .
175D ]
1] i
L 5 L ]
LY | Joot 4 BG| 25| 3 | PL.RoA.sC
% az
g , ) |
£ 1 4
2]
K¥ 1850 24.20 22200 SANE,JSTO!‘EE, Foht gray, mediam gramed, vel doveroped
: ek leminations 10-30 degreas, Lace sastanaceous 1 ’
Fcks 7 larinoe 8G[ 30} 2 | PL,Rod,sC.RF
| I ] Miec|30] - | AL ROZ.EL
p—— -..23 -
ot —_54 -
1750 -f-
318 2195 ¢ 2460
" 4 SAHOSTONE, Ight grey, medium grained, wall developed [ FR
[ | very thin beddings 20-30 degeess, traca carbonzceous
laminza
| __25 -
_! ]
B i . 1
NOTES TYPE OF DISCONTIHUITY Jog
FL FAULT
Packe lesis: 8.0 to 19.0m - aboried (equipment fallure), 19.45 lo 29.35m - 1,18 o B zont
jugeans, 30.09 to 39.15m - 0.83 Jugeons EGH gsggmg gm‘rmgiu
esl £ b R
il 12032/500
TH  CONTACT
€2 CRUSKED ZOME
6K DYKE
Dz DECONPQSED ZOKE
FI  FRACTURED ZOHE




PARRACOREDZ 12032.GPJ ARUP AUS.GDT 010500

i ?P CORED BOREHOLE RECORD CB30 SHEET
LE OF &
<4 RO
. LOGGED BY THH
PROJECT Pamamalta-Chaiswood Rail Link Centract C
DATE/S 9.2.00M11.2.00
CONTRACTOR APS Drilting ANGLE &0" GROUMD LEVEL  RL 43.26m
DAILL MCDEL MD300 BEARING 220 LOCATION 312273 E 1258634
MOUNTING Truck DIAMETER HQ
DAILLING STRATA MATERIAL DESCRIPTION DISCOMTINUITIES
. Iy 5 SPECIFIC GENERAL DESCRIPTION
# = & =
2 E| g [saweLe AL | pepm| 2 ROGK TYPE & lestwaten| & E u
ﬁa ARG W Celour, Graln Size, Stuchso, T| Rock | & g |@ ﬁg‘g Planority, Roughnoss,
g% g1 3 uis u Mlor Componeals § STRENGTH g & Z 5E Coating, {2
g AD | m 05 =5 S2me F
l - SANDSTONE, Hghl grey, medivm gralned, well developed
2 veey thin haddings 20-10 degrees, lraca carbonacecus 4
_§ - s laminas .
& T As above, bl wilh iracs fine, subreunded, quartz grovel
TLEY 1 ] [T TaM| 0| - | PLRo5, KL
dlwy 26,95 10 27,20m, with coarse, tounded shale Incluslons & - JJ BGla0| - | PL. RS, KL
19,69 Subiondad uar 86! 20 PL, RS, KL
" SANDSTONE, light gray. fine-coarsa grained, very wall ™ - ¢ "
B2 i dovelopad laminatons 10-30 deareos, rzca ! BG| 181 3 [Pl R3O
§ carbonnceous lominne & flecks
T : 1 8G{30| 1 | PL R4, CB
;{ - - B
3 I BG| 10| - | PL Ra3, KL
RaRs 423 A
o580 .
[ [ 1 BG{30] - | PLLReA KL
i LY 129 E 8G| 30} 10} PL,Ro3,C,RF
1y i
Rk _ |
AREY T 30.0m shais lncusion S0me 7
1.450 .
1697 | 3035
SANDSTONE, ight groy, fine-codrse gralned, very viek ({33 BG| 3] - | PL,Ro3 KL
§ \dwdaped laminatiors
" T 30.36m rounded shale Inclusions up lo 10mm 7
8]y ]
& 1 1 .
] BGfao| - | PL,Ro2, KL
L1 LY 452 -
£22D 1 -
LY
" + ]
8 A
E3Ed Lo )
§ 3 F | {ac| 20 [wN| PL.Re2, &
HOTES TYPE OF DISCOMTINVTY JOB
FL  FAULT
Packes lests: 3,0 0 15.0m « aborted (squipment failure), 19.45 to 26,35m - 1,36 M one
lugeons, 30.09 ta 39.15m - 0.83 lugeons gs HEDCHNG P"Cf"s”?ﬂa
H  BEDOING PLAN R
S 12032/500
CN  CoATACT
CZ  CRUSHEDZONE
DK DYKE
07  CECOMPOSED ZOME
£ FRACTURED ZONE




PARRACOREDZ 12032.GPJ ARUP AUS.GOT 010500

‘T3H ‘F‘P CORED BOREHOLE RECORD CB30 SHEET #
HOLE CF 5
€
o LOGGED BY THH
PROJEGT Patramatiz-Chatsweod Rail Link Centract C
DATE/S 9.2,00/11.2.00
CONTRACTOR APE Diilling ANGLE 80° GROUMD LEVEL  RL 43.25m
DRILL MODEL MAD300 BEARING 220 LOCATION 312273 E 1259834 N
MOUNTING Truck DIAMETER HO
DRILLING STRATA MATEREAL DESCRIPTION DISCOMTINUITIES
g L 1 >l'_‘l- SPECIFIC GENERAL DESCRIPTION
= Z z =
0 4 F]e samels gL | DEPTH % ROCK TYPE E [estmateo| © E w B
% Hl o E TEST 5 Colour, Graia Size, Structure, £ | ROCK a g w a g‘g Planarity, Roughnoss,
2] 2l x| 0 iy Minos Componsis g STRENGTR| ¢ F Z 5e conting, (0l
E £HD e 5 H B0 F
SANDSTONE, Eght gray, fine-coarse grained, very woll M 18G] 20| - ['PL.Ro3. KL
E daveieped laminalions BGf20[ - [PPLASIKL
{180
213 i
a2 83 20 (VM| PL,Re2,C
BG| 20 { - | PL.Re3, KL
Fit e ]
g
3 12,09 SANDSTONE, Ifight gray, mediom gralned, massive. with FR T18c| 20 {vn| PL.RoZ, 6
| (ALY cecasionzl quartz ravel .
. ]
118
1540
| ¥ ]
> u i o
g
P
Bl i
B 1 & N
g roa3f
- End of barahola a1 39.19m
5 L L i
+ b
=2 ——‘1 e -
HOTES TYPE OF DISCONTIRVITY JoB
FL, FAULT
Packer lests: 8,0 lo 19,0m - absrted {equipment falure), 19.46 to 28.35m - 4.15 s H
lugeons, 30,09 lo3%.19m - .83 jugacns BG geggﬁgsﬂﬁlg& "
SS SGumio PLANE Sher 12032/500
N CONTACT
cZ CRUSHED ZONKE
2,3 BYRE
DI  OECOMPOSED 2OME
FZ  FRACTURED ZONE




PARRARHATPZ 12032.GPJ ARUP AUS.GDT /500

| ;P BOREHOLE RECORD CB31 SHEET S
HOLE OF i
€
. LOGGED BY PL
PROJECT Pagramatla-Chatsweood Rall Uink Coatract
DATE'S 11.2.00/15.2,00
GCONTRACTOR Sgilcheck Pty Lig ANGLE Verlical GROUNDLEVEL RL 58.6Tm
DRILL MODEL Inlartech 550 BEARING . LOCATION 312393 E 1259407 N
MOUNTING Truck OLAMETER HQ
DRILLING STRATA MATERIAL DESCRIPTION CONOITION OBSERVATION -
§ ) CONSISTENCY
SAMPLE,TEST, | qy topeprul| £ 1 2 e $CIL ORIGIN,
L SOILTYPE ws
BIT, SEUTZPORT' g Ei Cofour, Plasticity, Grain Sire, Minor Gomponents gg GOMESIVE coﬂ@;‘m STR';:'EURE'
3 2 g R
ao | m | & 2y 582808
Soiid Nighl sugerte | gp g7 o.104_SM {2 -z TOPSOIL: Silly SAND brown, fine gralned. with roo! fitreg M
4.25m " L ' H : Bioem and red-Bréva, aslcty v 2 Qraines RESIDUAL
Irenslono gravel .,
Lled
+1
r | A3 above, but rad-brown and geoy
[T 2 200 SPALE: ight-groy and brown (exremaly v sthared, extomely Tow BEOROCK
strength) -
As abave, but highly waalhared, very low lo lowr alrangth with medium
stength konslens bands
(5587 43 2.0 SANUSTONE: Rght-brasam, Madwim greinad, axiemely (o Righly
weathered, low strengih with extremaly fows slrenglh bands
T4
Continued as cored borahata from 4.25m
-5
46
+7
WOTES JOB
Packer lests: from 11.1m 10 21.1m - 19 lugeans; from 21.2m lo 30,2m - 0.2
lugeaons; from 30.7m {0 41m - D.13 lugeans 1 2032/500




ARU P SHEET 1
FSM ﬁ CORED BOREHOLE RECORD
5 { oF §
B 7 HOLE
LOGGED BY PL
PROJECT Pamamatta-Chalswood Rall Unk Conlract ©
DATE/S 11.2.00/15.2.00
CONTRACTOR Scilcheck Pty Lid ANGLE Vartlcal GROUNDLEVEL RL58.6Tm
DRILL MODEL Interlech 550 BEARING - LOCATION 12383 E 1259407 N
MOUNTING Teuek DIAMETER HO
DRILLING STRATA MATERIAL DESCRIPTION DISCONTINUITIES
g % § SPECIFIC GENERAL DESCRIPTION
e & | % saurig mL |oeeTH| 2 ROCK TYPE & |EsTMaTED 2 3 w8
# a| & | Test & Colour, Graln 5ize, Stauctura, E ROCK g u a g g Planasity. Roughness,
3 g gz | s i Minor Compenents g STRENGTH| ¢ = 58 Coating, I
= AHD Slart codng rotk 61 4.25m Es_=xEi 820 I
1 s4.42 SANDSTONE: Fght-gray £nd broem, fine-medum gralned, [ SW
1134 Izmineled cioss beds ol G-10 dagreas q BG| D | ST| PL R4, FE
4 ) BG{ 0O | ST PPL Re4, FE
JN | B5 | ST | UN, Rod, FE
3 53.67 BHALE: cark-jrey with Ighbgray, e gialned sendstona | BG[ 0 | 4 | PL ROz, RF k
[ § 5 laminge
r5332 SANDSTONE: ighi-gedy and brown, fro-modim gromed, K 86| o | 5 | PLRo3 RF
| faminaled crosy beds ot 0-i0 degracs il
BG: 5| 2 | PLLReA,FE
A A3 nbava, but Eght-grey, fina grolned 7R | N 1 |
429 A
A abova, tut fme-medium 'gmlmd 1 BG] 5| 2 | PLLRo4, FE
]
3 283R [ 4060 1
) SANDSTUNE: kghl-grey, Fra gralned, [aminaled crosa
bads ot 0-20 degrees
L
3 256 A ] 1
]
HE ‘
g BA{ 15{VN} PL. Ro3, CT
=1 BG | 15 1 VN }PL Ro3, CT
et BG | @ N ['PL Re3, CT
3 {
[=]
1]
<] 4687 SANDSTONE: ighl-gray, fina-medium grained, medivm
<! bodded -
o 1564
=2
2
5 MOTES TYPE OF DISCONTINUITY JoB
) L FAWLT
% Packer tests: fiom 11.1m {0 21.1m - 19 lugeans; from 21.2mt0 30.2m - 0.3 I e roke
= lvgeans; from 20.7m to 41m - 0.13 lugeens g BEDGINS PARJ{?GHEA
H  BEDCING PLANE SHEAR
g ol 12032/500
o CH CONTACT
[+ €I  CRUSHED ZONE
0K  DYKE
b2 DECOMPOSED 20OKRE
; Fz FRACTURED ZONE
&




CORED BOREHOLE RECORD Cl SHEET 2
HOLE / OF 5
LOGGED BY PL
PROJECT Parramatta-Chatswood Rail Link Conleact ©
DATE/S 11.2,00/15.2.00
CONTRACTOR Svilcheck Pty Lid ANGLE Verteal GROUND LEVEL RL 58.8Tm
DRILL MODEL Interiech 550 BEARING . LOCATION 312393 E 1269407 N
MOUNTING Thuck DIAMETER  HQ
DRILLING STRATA MATERIAL DESCRIPTION DISCONTINUITIES
E{ Lm o 5 SPECIFIC | GEMERAL DESCRIFTION
— 4 -
ol €15 sweLe me, oeetn | 2 ROCK TYPE E |esTmaten| & E 2
@& o | = [ TEST ] Cokur, Gral Slza, Struchwe, E ROCK a g w g Plenarity, Roughnoss,
= I3 Fsis0) i Minor Componenls E STRENGTH g E QE Coabing, Inf
& o | m s Sl 820 .. F
SANDSTONE: Bght-grey, fing-medium grzlned, madium R
r bedded
I 4587 T f2.807 SANDSTONE: Tght-grey, fne grained, Inminaled o5 5G] 0 | 2 | PLAGAC
L 41z beds al 0-10 gepraes (
L - L 1 : Partistwaler foss {approx. T0%) J
glard 807 T 1360 ‘Smb‘swnsﬂam.m.mm Srained, POy Gaeded 8| 5 | & [ pt.Ro3,RF
L2 1=]5 | tross beds at 0-30 degress. with subrunded to rounded BG| @ { ST [PL,Ro3,F&
shale and quanz ncluslons up to 10mum dlamster
3 5444 TH ] 18G]30] - | UN.Roe, XL
BG{ 0 | 2 | PL,Ro3,C
e <15
L As above, but coarse gralned
1 7 BG|30| - [ PL Ro3.KL
2 1TA Lie
1 | BG| 10| 4 | UN.Ro4CB
§ § Lazer 1 16.60 — I
22 SANDS TONE; Fghl-gray, fina- madium gralned, Bringled BG| 20 | 20 | PL.Rod.RF
3 cross bads et 0-20 degraes
- <417
3 La5A 13 .
_ |
« 8G| 18] 2 | P.Ro3.C
g8/t
a
8
?j +
< -
ay 187 A T
%‘ -+
-| noTES TYPE OF BISEORTIHUTY JOB
?5‘ FL FALLT
g Packer lests: fram 11,1 1o 21.1m - 18 lugeons; from 21.2m lo 30.2m - 0.3 SH  SHEAR
: ogeons fom 307mio 41613 geots £ s,
H  BEODING PLANE SHEAR
& LA 12032/500
& TN CONTACT
& GZ  CRUSHED 20HE
2 0¥ DYKE
= DZ  DECOMPOSED ZONE
2 £z FRAGTUARD ZONE
-




CORED BOREHOLE RECORD CRB3 SHEET 8
HOLE OF &
. LOGGED BY PL
PROJECT Parramatta-Chatswood Rail Link Contract G
DATE!S 11.2.60/15.2.00
CONTRACTQR Sollcheck Pty Lid ANGLE Vertlcal GROQUND LEVEL  RL 58.6Tm
DRILL MODEL intertech 550 BEARING . LOCATION J12303 E 1259407 N
MOUNTING Truek DIAMETER RQ
DRILLING STRATA MATERIAL DESCRIPTION CISCONTINUITIES
gF L g = SPECIFIC | GEMERAL DESGRIPTION
L@S £ | saetel pe. ] orrmd ROCK TYPE & |ESTIMATED § E 2
gﬁ a E TEST Colour, Graln Slz0, Struclurs, £ | . ROCK a g g ?g Planssity, Raughness,
g. 212 e a Hinar Componants E STRENGTH £ g cE Coolng, e
= AHD m sz B2mw £
SANDSTONE: ight-grey, fine-medium grained, laminaled FR
l l r cross beds al 0-20 degrees GGj20] 2 | PLRc3,C
- -‘21 -
3 1844 T 7
- e 3% -
i 139A T
N | 1064 water ratum belrw 24.1m
] i BG| 0 | 2 { PL.LRO3.C
f= --25 -
PRI
816
i 177A T { a6 5 2 | P rosc
i Jes| s5 | 2 | un.Red,cB
N o+ 2T .
g #
3|8
B .34 A T "
HOTES TYPE OF DISCORTINUITY Jog
FL FALLT
Packer tesis: frem 11.1m 1o 21.5m - 19 lugeons; fram 21.2m o 30.2m - 0.3 1 .
lugsans; from 30.7m i 41m - 0.13 lugeons asﬂ gsgg‘mo p.m'rgac
HG PLANE SH
SN SEpaG PLANE SHEAR 12032/500
€N CONTACT
GZ  GRUSHED ZONE
CK  DYRE
0Z  DECOMPOSED 2ONE
FZ  FRAGTUAECD ZOHE

PARRACOREDZ 12032.GPJ ARUP AUS GOT 0185100




PARRACOREDZ 12032.GPJ ARUP AUS.GOT 030500

CORED BOREHOLE RECORD CRB3 SHEET 4
HOLE QF 5
. LOGGED BY PL
PROJECT Parramatia-Chatswood Rail Link Contract C
DATE/S 11.2.00/116.2.00
CONTRACTOR Soilcheck Ply Ltd ANGLE Verlical GROUND LEVEL RL 58.67m
DRILL MODEL Interlech 550 BEARING - LOCATION 312393 E 1259407 M
MOUNTING Truex DIAMETER HC
DRILLING STRATA MATERIAL DESCRIPTION DISCONTINUITIES
4 g b SPECIFIC GENERAL DESCRIPRON
0 £ | & |savere]l L. §oePTH | 2 - ROGKTYPE % |estivareo| & E @
] a PR 3 Colour, Graln 5lze, Slructure, £ ROCK g 3 w g ‘E‘ Planatity, Roughnass,
Z 8| 5 uco T Minor Components 3 srrevomH| & S F 12 2 Conting, Il
& AHD m Es_zrid 8%~ F
30.47 28.20 SANDETOME! Eght-gray, fine-madium gravied, (2minated FR
T crass beds at 0-20 degreas 1
J29 As zbovs, but fine grained R .
§ 3t
8|8 !
4 21A T ™ As above bul medium gralned T -
+31 -
144 T3 ] :
L As above, bul coarso grained with fine gralned quacte
gravel
4 ["' B[ 20| 2 | UN,Ros. B
253 BANDSTONE: fight-gray, medim gralaed, medum “Tez] o | 2 | o, ro3,cB
bedied with iraca of fine grained quatz gravel
1174 ] - '
47 SHALE: dark: i
v ray, with kght-gray fne grained sendslons r
tamlaze af 0-1G dagreas
E it
B3
105A )
ner SANDSTONE: Tghtgrey, fnemediam graned, Bminaled
eras9 béds al 10 degreas
L . J
i
NOTES TYPE GF DISCONTIHUITY Jog
FlL. FAULY
Packer lests; from 11.1m lo 25.1m - 18 lugeons; kom 21.2m 1o 30.2m - 0.3 & e ke
lugeons; rom 30.7m{o 41m - 0.13 iugeons B gsgge{c; PARTING
IS Baana PLANE SHEAR 12032/500
CN  CONTACT
CZ  CRUSHED ZOME
oK  OYHE
DZ  DECOMPOSED ZONE
FL  FRACTURED ZONE




CORED BOREHOLE RECORD CB31 SHEET #
HOLE OF §
' LOGGED By PL
PROJECT Paramatis-Chalswood Rail Link Contracl C
DATE/S 11.2.00/15.2.00
CONTRACTOR Seilchack Ply Lid ANGLE Verticat GROUND LEVEL RL 58.67m
DRILL MODEL Inlertach 550 BEARING LOCATION 2393 E 1255407 N
MOUNTING Teuck DIAMETER
DRILLING STRATA MATERIAL DESCRIPTION DISCONTINUITIES
3 g § BPECIFIC GENERAL DESCRIPTION
Col Ef i vy Re [oeera| 2 ROCK TYPE & (esmaaten| & E @
oo % | TEST g Calour, Graln Siza, Slruchire, g ROCK g w |y ,é, Flanarity, Roughness,
3z 2 | ¥ | ueo o Minar Compenents g STRENGTH g & g 14 Contig. 1
& AHD m 09 zz 5 820 =
SANDSYONE: Fghl-grey, fine-medium gralied, laminated FR
058 beds at 0-{0 degrdes
- -+-37
2054
HE ]
3|8
- T3
‘v 1y 2104 T3
e T
[17.87 -1 4141.001 End of berehola al41m
- --4‘2 -
L 442 -
X Laa L R
NOTES TYPE OF DISCONTINUITY Rlel:]
;IF‘ FaULT

PARRACORED2 12032,GPJ ARUP AUS.GDT Q1500

Packer tests: from 11.1m o 21.1m - 15 lugeans; from 25.2m to 30.2m - 0.3
lugeens; from 30.7m to 41m - 0,13 lugeens

SHEAR
52 SHEARED ZONE
g BEDDING PARTING
BEDDING PLAME SHEAR
JOINT
CN  CONTACT
[oF4 CRLI'gHED ZONE

oYK
DZ  OECOMPOSED ZONE
FZ FRACTURED ZONE

12032/500




ARUP : seer
FSH 3 BOREHOLE RECORD CB32
LE OF 1
< 4 _Ho
, LOGGED BY PL
PROJECT Parramatta-Chatswood Rail Link Contract
DATE!S 3.2.00/8.2.00
CONTRACTOR Sollcheek Ply Ltd ANGLE “Verlical GROWND LEVEL  RL 60.385m
ORILL MCDEL inlerlech 550 BEARING . LOCATION J12759 E 1259144 N
MCUNTING Truck DIAMETER HG
DRILLING STRATA MATERIAL CESCRIPTION CONDITION [ QBSERVATION
]
g - CONSISTENGY
SAMPLE, TEST, RL ! DEPTH g 2 o g SOl QRIGIN.
£ SOK TYPE w
eI, SEUTP;URT' é g Coleur, Plasticily, Graln Stza, Minoc Componsnis gg GOHESIVE coﬁggws STRLE’?;.UHE'
AUD m £ gmaﬁ?:ﬁagag
Sqlild flight auger o f/ FILL: Silty SANO fight-brewn, fina gralned wilh fag fa coarsa graingd [
B.2m %L gneous and saadslons gravels and cobbles
[ 56.85 | 70 A
=L TR 1" Bilty CLAY: bigwm, nigh plasticty RESIDUAL
e =1 L - N
. As pbove, bul rad-beown end gray with fing lo cozrsg yrulned
lronstona grevel
- -2 b K _
T
- 4.3 L - i
o -4 - -4 e
- ——5 - - -
O | B e ST EThidun imdgrey, axtm et o highy meaTiered, eseay o ] BEDROCK
very kw 3lrenglh
- = - =
As abavo, but moderalely wroatherad, very Fow (0 low strangth
| Centinued as eorad borehols Fom 8.7m
- “+1 Y - o
HOTES JaE
Packer tesls: 121519 21.15m - Giugeons, 23.15 10 32,15m - 0 lugeons, 3315 to
42.15m - 0,07 lugeons 1 2032/500

PARRABHETP? 12032.GP) ARUP AUS.GBT 010500




! ] E SHEET 1
= CORED BOREHOLE RECORD CR3
HOLE OF §
o LOGGED BY PL
i PROJECT Parramatta-Chalswaod Rail Link Conlract C DATES 22.00/8.2.00
GCONTRACTOR Soileheek Pty Lid ANGLE erlcal GROUND LEVEL RL 60.386m
DRILL MODEL Intertech 550 BEARING . LOCATION 12755 E 1259144 N
MOUNTING Tiuck DIAMETER HQ
DRILLING STRATA ~ MATER!AL DESGRIPTICN DISCONTINLITIES
p L | o 5 SPECIFIC | GENERAL DESCRIPTION
-l = z =
eAE g mm‘ AL |pepmH | B ROGK TYPE € |esmmaren] @ E 2
. 58 g | & | est o Colour, Grain Size, Strcturs, g ROCK | & E [y gg Planarly, Roughaess.
5§-§ Z | 1st50) i Minar Companents g STRENGTH E S ng Coating, Infie
' = AHD m §tart codng rock 816.7m 5 5rEH 820 I3
18860) | 53.8¢ [X[] | SHALE: dark-groy SW ]
, 057 A BG| 0 | ST1PL Ro2.7E
i L e . 4 8G| 0 | ST MeL ko2, FE
| JK 130 ] 8T PPL. Ro2, FE
T ] BG| 0 | 50| PL, Ao3, RE
£3.09 730 [ SANDSTONE: Bghi-gray nd brown, fine gioined, ] 1|98 | 5 | 57 paL Rod. FE
J arninated {shads lamings at 0-10 dograas)
A R
L5 ® 5239 -3 800 ] 80 [ sT| UN,Ro3,FE
E * i CORE LS55 0,55m
:Jl . ]
. SANOSTONE: Fght-gray and browm, fine grained, 1 .
. lamineted. eross badding al 815 dagress I--1 DZ} 10150 ‘Clay
! l As above, bul ight-gray Ter1 T
i [ 142A “
1 86§ o | 5 | Pt Ro3,RF
{ (
f . uf
' J ] BG| 10| 2 | PL Ro3, &
i L458A 1 §
. | |
i
. Eemlavtasg - | PLomea KL
15& 15| 5 |\Pi Ao, RF
' | H
1 |
i 2034 b L
<
L (BB
v ’2
2 J {
s
[~]
o
S
i E .
%
o
z NOTES TYPE OF BISCONTIHUTY Jop
g Packer tasts: 12,150 21,15m - O lugeans, 23.15 10 33.15m - 0 jugeons, 33,151 gl’." gﬁlél:“;‘
& 2.56m - 0.07 Iugeons geens. BLIG1e geons. 33. T SnEaveozone
L £6m - 0. e
o B5H  BEDOING PLANE SHEAR 12032/500
i & S
v § € CRUSHEDZ0KE
} 5 DZ  DECCMPQSED ZOME
2 FI  FRAGTURED 20NE
[N




CORED BOREHOLE RECORD

SHEET 2

HOLE CB32 OF 5

) LOGGED BY PL
PROJECT Parramatta-Chalswood Rail Link Conlract ¢
DATESS 2.2.00/8.2,00
CONTRACTOR  Soilcheck Ply itd ANGLE Varical GROUND LEVEL  RL 60.386m
DRILE MODEL Intertach 550 BEARING - LOCATION M2759E 1259144 N
MOUNTING Truek DIAMETER HQ
DRILLING STRATA ’ MATERLAL DESCRIPTION BISCONTINUITIES
SPECIF DE
é‘[ o § ~ iC | CENERAL DESCRIPTION
2o £1§ s gl | oeemi | 2 ROCK TYPE ESTIMATED) B E 2
B 51 B TEsT Cotour, Graln Slze, Stuclure, ROCK | & W8I pananity, Reughnes
Kl 4] 8 gg ty, Reughnoss,
g 2|3 | s o Micor Compenanis g STRENGTH | 2 E %5‘__ Coating, g
& Mo | m S =xZi 82w E
[T 1T A L SANDSTONE! fighl-gloy 3nd brewn, fine gramed, FR
5|8 Inteinated, cross bedding a1 0-15 dagrees 1
IR T 3 3
; I
- 4499 T 161800 SANOSTONE; Fit-giay. Fodiom graied, Vary Ty
L bedded, cross bads at 835 depress
i 147 A il -
| i . BG| 5] 3 { PL,Rod,CH
il ¢ T " Fina grained, Tamlnaled from £0.3m ta 18.6m ] .
yuw A
4 B&|25] - | PL.Ro3. KL
i 1684 T " Subrounded SHALE inclusions up to 40aun dismeier fom |
1 19210 19.4m !
BG{20{ - | PL.Re3, KL
32 + o
EIE
13 BG| 0 | ~ | PL Red, KL
2 L i
B 1074 T 3 ‘ 4-
2| - ]
ERE: Joaz L ]
1= : As tbave, but fambaled 4 7
NOTES TYPE OF DISCONTINUITY Jos
FL FAULT
Packer tests: 12150 21.15m - 0 lugeons, 23.15 fo 33.15m - 0 kigeons, 33.15% R o sone
42,16m - 0.07 lugeens ggH EEogmg;mgssﬁm
S5 seng 12032/500
TN TONTACT
[+F4 CRUSHED ZONE
DK BYKE
[v14 DECOMPOSED ZOHE
FZ  FRACTURED ZONE

PARRAGOREDZ 12032,GPd ARUS AUS.GOT HO05/00




CORED BOREHOLE RECORD CB3 SHEET 9
HOLE QoF §
- LOGGED BY PL
PROJEGT Parramatia-Chalswood Rait Link Cantract C
DATEIS 3.2.00/8.2.00
CONTRACTOR Soiichack Pty Lid ANGLE Verlieal GROUND LEVEL  RL 60.386m
DRILL MODEL Intérach ¥50 BEARING - LOCATION 312759 E 1255144 N
MOUNTIRG Truck DIAMETER  HQ
DRILLING STRATA MATERIAL DESGRIPTION DISCOMNTINUITIES
4 @ 5 SPECIFIC | GENERAL DESCRIRTION
- z 5
2o | § o gL foeema| 2 ROCK TYPE Z (esTmatep) B E w 8
& o] | rast I Celour, Grain Slze, Struclure, E ROCK | g Bluwil %E Planasity, Roughnuss,
ECEEA RIS u litnor Compantnls g STRENGTH B = 1 & Z [8E Goatig, insd
z 5] .
= ao [ m B, Tz 5H 8% F
SANDSTONME: Bghi-grey. maedium grélned, very thinly F&
badded. cro3s beds at 0-15 degreas
" 2.08 A T2 ‘
il hoga BG{10] 2 | FLRo3,C
F.
~ 1834 T
- 26 ) '
BG! 16| 2 | UN,Ro4,C
- 194 T {
|
= -—25 W
§ 3 88| 1012 | PL.Ro3,CB
f
i 1224 T
= +30
r
1
El % 998 T 30.40
BB - 46 SANDSTONE: Ightgrey. medum grained, hinly b2dded,
F i [ | <ross beds 3t 0-10 dageees
NOTES TYRE OF DISCONTINUITY Joa
FL FAULT
Packer tesls: 12,15 o 21.15m - 0 lugeons, 23.5 to 33.15m- 0 lugeons, 33.15 lo I O
42,15m - 0,07 lugecns ggH ssggiggg,\ni-én?“aﬂ
i SShais U 12032/500
CN  CONTACT
€I  CRUSHED IOME
oK DYKE
02  DECOMPOSEC ZONE
FZ FRACTURED 20HE

PARRAGOREDZ 12032.GP) ARUP AUS.GDT 01/05/00




ARUP SHEET 4
PET £ CORED BOREHOLE RECORD CBR32
e
= +( HOLE OF §
Y LOGGED BY PL
PROJECT Paramatta-Chatswood Rait Link Contract &
DATE/S 3.2.00/8,2.00
CONTRACTOR Soilcheck Ply Lid ANGLE Vedtical GROUND LEVEL RL 60.336m
CRILL MODEL intertech 550 BEARING - LOCATION 312759E 1250444 N
MOUNTING Truck DIAMETER  HQ
DRILLING STRATA MATERIAL DESCRIPTION CISCONTINUITIES
= @ 5 SPECIFIC GEMERAL DESCRIPLION
- =z T =
Lo Ef 5 awplel i {oEemH| ROCK TYPE & (esmmaTen| ¥ E @
5ol o | = | rest y Golour, Graln Size, Structure, E] Rock |5 B w(dWal  eleneiy. Rovghness,
55 21 F ] s g Minar Components g STRENGTH ?,_ E 52{ Conling, infl
& AHD | m B 3r5H 89n. =
[ SANDSTONE: Bghl-grey, medium grained, ihinfy badded, | FR
<7053 beds 21 0-1G degrees
3 1354 ) :
I r26.29 SANDETONE: g 41¢7, o mode Gaiad e 1
HE ’
=l ks
K
3
| 102 A ’
F26.54 [RTERBEODED SAROSTGHE: fghi-groy, fr-medtim e PL. Ro2, KL
[ | graned and SHALE: dndk-gray i A
- sh|30| - L UM, Rotl, KL
& ﬂ Shi%| - P ron Kt
i h
F24.69 - -
| SANDSTONE; #ght-giay, fins-medivm gralned, luminaled
cross bods at 0.15 degrees
1384 h
:
§ *
2
-
5 3
E 3
1 L4SA 1
3 l *
%]
b
<r T -
5 L
g
2] NOTES TYPE OF GISEOHTIHUTY Jos
§ FL FAULT
g Packes lests: 12.15 to 21.16m - 0 lugeens, 23,1510 33,15m - 0 lugeons, 3316 to o R sone
: 215 0.7 s B, SRS,
§ N JOINT 12032/500
o TN CONTACT
3 G2  CAUFHED ZONE
0K DYKe
5 GZ  DEGOMPOSED ZOME
K FZ  ERACTURED ZOHE
-




ARUP , -
FSH CORED BOREHOLE RECORD CRB32
=Y 6L . Hote S L OF 5
LOGGED BY PL
FRCJECT Parramakia-Chaiswood Rail Link Conlract C
DATESS 3.2.00/8.2.00
CONTRACTOR Sollcheck Ply Lid ANGLE Verlical GROUND LEVEL RL 60.336m
DRILL MODEL {nteriech 550 BEARING . LOCATION 32759 E 1259144 N
MOUNTING Trugk DIAMETER HQ
DRILLING STRATA MATERLAL DESCRIPTION DISCONTINUETIES
4 L} b SPECIFIC GENERAL DESCRIPTION
I 2 o
2o E | f s m foeei| 2 ROGK TYFPE EsTmaren] & € 2
o o | = | TEST W Colous, Grain Slee, Structure, ROCK 8 g w Y g Planarity, Roughnass,
5 2 €| | ne o Minor Components g STRENGTH ‘E‘.E‘ = g UE Godting, Inf
& MD | m o5 s 5 820 =
T SANOSTONE: light-giay, fine-medium grained, laminated | FA
¥ g crass beds 4t 015 degrans
2| & 3 -
v
[ +4-4a -
2184
e -—41 -
L | o 47 -
P18 L 425 - End of berehola at 42.15m
- _-43 -
- T84
B L5 .
L 46
NOTES TYPE QF DISCONTINUITY JOB
FL FAWLT
Packer {esls: 12.15 to 21.15m - 0 lugeons, 23.15 10 33.15m -0 fugecns, 33.15 o O o
42,15m « 0.07 lugeons gc gggmrg Fé}rrg‘seﬂam
SN S5Rain 12032/500
TN CONTACT
CZ  CRUSHED ZONE
0K  DYKE
0  DECOMPOSED ZOME
EZ  FRACTUREDZONE

PARRACORED? 12032.GPJ ARUP AUS.GDT 010500






