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

1 INTRODUCTION

redevelopment of the Broadway Campus of the University of Technology, Sydney
(UTS). The assessment was compieted in accordance with our proposal dated
28 October 2008 (Ref: P30206S) and the acceptance by Mr Clive Gunton of UTS in
a letter dated 12 November 2008 (Ref: 7052k-00).

The locations of the existing buildings are shown in the attached Figure 1.

The Concept Plan involves the demolition, construction and extension of certain
buildings on the Broadway Precinct to enable UTS to provide an additional 84,750m?
of gross floor area {note that gross floor area and building height are measured in
accordance with the definition applying to Ultimo-Pyrmont in Sydney Local
Environmental Plan 2005 [see Section 4.4]) of education, social and sporting
facilities, including student housing. The proposal will also enhance existing open
space and improve pedestrian, bicycle and vehicular access into the Campus.
The project will deliver facilities for up to 15,000 EFTSL (equivalent full time student
load) on the campus by 2015, up from 12,200 in 2008.

Concept approval is sought for the following at the UTS Broadway Campus, as

illustrated in Figure 2:

° Demolition of existing Building 11 (81 Broadway), Building 12 {113 Broadway)
and Building 13 {115 Broadway).

) Building 1 - extension to podium of existing building to a height of
22.47 metres {m) to provide an additional 4,050m® of gross floor area for

educational and cultural uses.

. Building 2 - extension to, and refurbishment of, existing building to a height of
24.24m to provide an additional 6,750m? of gross floor area for educational

uses.
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. Building 3 ~ modifications to existing building to provide café or retail uses on

Level 1.

° Building 4 ~ modifications to existing building to provide café, retail uses or

public facilities on Level 1.

. Building 6:
- extension and modifications to Levels 1-7 of the existing building to provide
approximately 5,950m? of gross floor area for education, retail or café uses;

- construction of a new 69.20m high extension to provide approximately

19,300m? of gross floor area for student accommodation;

-~ new pedestrian link between Harris Street and the Ultimo Pedestrian Network

through Building 6.

. Building 10 -~ modifications to existing building to provide vehicular access into
the new Broadway Building at basement level, and pedestrian access at ground

and upper levels.

. Broadway Building - construction of a new 44.47m high building to provide
34,650m? of educational, and café or retail uses plus basement car parking for

approximately 160 relocated spaces.

. Thomas Street Building — construction of new 27.10m high building to provide
10,000m? of gross floor area for educational, cultural and café or retail uses.
o Alumni Green:
- landscaping;
— below ground book storage vault (2,250m? of gross floor area);
— below ground multi-purpose sports hall {1,800m? of gross floor area).

® Public domain improvements to Broadway and Thomas, Harris, Wattle and

Jones Streets.
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The purpose of the assessment was to obtain an understanding of the existing
development of the site, to infer the subsurface conditions from existing rock
outcrops and from information gathered during previous investigations, and to use
this information as a basis for comments and recommendations of geotechnical

issues associated with the proposed development.

A Stage environmental assessment was completed for the proposed redevelopment
by Environmental Investigation Services (EIS) in conjunction with this geotechnical
assessment. Reference should be made to the EIS report for potential contamination

issues associated with the proposed development.

2 [INVESTIGATION PROCEDURE

The fieldwork for the investigation comprised a walkover of the site, including
walking through several of the basements, by a Senior Associate. During the

walkover, items of geotechnical significance were mapped.

In addition, we have recovered information from nearby previous projects, and have

included some of the more relevant data in Appendix A.

3 RESULTS OF THE INVESTIGATION

3.1 Site Description

The site is located at and near the broad crest of a hill in a region of very gently
sloping topography. The local high point is approximately at the south-eastern
corner of the site, with the land sloping generally to the north and west at about 2°
to 3° though there are localised steeper slopes in various portions of the site
resulting from previous and existing development of the site. Wattle Street and the

area immediately to the north of the street is the local low point and from prior
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knowledge represents an infilled creek and mangrove swamps which previously

bordered Blackwattle Bay further to the west.

The site is currently substantially developed with numerous buildings ranging from
two storey brick structures to multi-level concrete framed buildings. There are three
existing buildings on the Broadway site (South of Building 10) older than 50 years
that are proposed to be demolished. These are two and three storey brick
structures, There are three heritage buildings on the south-east corner of the site.
These are of 2, 3 and five storeys. The buildings generally appear to be in good
structural condition from a brief inspection of their exteriors. The multi-storey
buildings appeared to be in good structural conditions from a brief inspection of their

exteriors.

The remainder of the buildings on the site are generally muiti-level concrete framed
buildings, many of which have basements extending to reduced levels ranging
between 3.0m and 8.5m AHD, which correspond with maximum cuts of the order of

9m.

There are several lawn areas located toward the central northern portion of the site,
including one where a building has been demolished just to the south-east of the

intersection of Jones and Thomas Streets.
There is an on-grade car-park toward the south-west corner of the site, to the south
of Building 10. Some of the car park has a concrete surfacing, though the majority

is covered with a gravel surface.

The site is bounded by Broadway to the south, Thomas Street to the north, Wattle

Street to the west and Harris Street to the east. Jones Street runs through the site,
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The site also encompasses the Faculty of Design, Architecture and Building which is

on the east side of Harris Street. This is a multi-level concrete framed building with
a basement extending to a reduced level of about 7.0m which correlates with a
depth of the order of 4.5m. Immediately to the north and south of the site are
concrete framed buildings of several levels each. To the west is Harris Street, while
the Ultimo Pedestrian Network (formerly the Darling Harbour Goods rail line) passes

along the eastern side of the site.

3.2 Subsurface Conditions

Based upon the results of nearby investigations, and our walkover of the site during
which several rock faces were inspected, it appears the site is underlain by clayey
soils and in some places a thin band of shale, overlying sandstone bedrock of the
Hawkesbury Sandstone Group. The depth to rock appears to be limited to about 3m
toward the eastern side of the site (near Harris Street), and possibly 6m to 8m
toward the western side of the site (near Wattle Street). Whilst the socils over the
majority of the site appear to be of residual origin, investigations close toc the
western boundary of the site have disclosed alluvial soils of relatively low strength

(firm to stiff clays and wet loose and medium dense sands).

It appears that the sandstone bedrock is generally of good quality, with several

existing cuts for basements disclosing vertically cut sandstone bedrock.

It is likely that there will be areas of the site containing fill, particularly where there
has been previous development such as the backfilled basement of the previous
Building T adjacent to Jones and Thomas Streets. It is likely that the old basement

walls will still be in place below the old Building T.
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4 COMMENTS AND RECOMMENDATIONS

4.1 Feasibility of the Proposed Redevelopment

Based upon the results of our walkover assessment, desktop review and the
provided plans of the proposed new works, we consider that the proposed

development is feasible from a geotechnical perspective.

There are several geotechnical issues associated with the proposed development,

including:
. Excavation of the soils and bedrock;
. Installation and support of shoring;

. Potential requirement for underpinning existing structures where proposed new

basements will extend below the existing footing level;
. Design bearing pressures for new footings;

. Potential upgrading of existing footings for increased structural loading.

Further details of these issues for each phase of the redevelopment are provided

below.

All of the recommendations provided below are based upon the results of nearby
investigations and information gathered during our walkover assessment.
These recommendations must therefore be considered as preliminary and are subject
to confirmation following further investigation completed at a later stage of the

project.
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4.2 Building 6 Extensions

Building 6 houses the Faculty of Design, Architecture and Building on the eastern
side of Harris Street, immediately south of the ABC building. The existing multilevel
building contains a ‘void’ area over a basketball court in the north-east corner of the
site. The basement level for this building extends to a level of about 7.0m AHD.
It is proposed to construct a multi-level building over this void space and the eastern

part of this building.

The proposed building in this area will use the existing basement level and so no
additional excavation will be required apart from possible extension of the existing
footings or construction of new footings. We understand that the building to the
south of the site has involved excavation in the bedrock to a reduced level of —1.4m
to allow the construction of five basement levels. We understand that the
ABC Building to the north of the site also contains five basement levels, and so the
excavation for this building probably included excavation to a reduced level of the

order of -bm.

As the adjacent basements have undermined the existing footings close to the
perimeter of the site, it will be necessary to obtain further information on the design
and construction of the basements. In particular, a review should be made of the
design drawings for the adjacent buildings, and any other correspondence with UTS
regarding the design and construction. Further, the engineers for the adjacent
developments should be asked for further information regarding conditions exposed
during the construction. When all this information is available, an assessment can be
made of whether the capacity of the existing footings near the site perimeter have

been compromised.
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if this information is inconclusive, or if the load capacity of the footings has been
compromised it is likely to be necessary to use bored piles to underpin the existing
footings where they fall within the zone of influence of the adjacent excavation (say

within a line drawn upward at 1V in 1H from toe of the cut face).

Based upon our inspection records from the construction of this building, it appears
that the footings within this portion of the building were generally about 1.8m by
1.8m, and were approved for an allowable bearing pressure of 3500kPa. This would
relate to an allowable load capacity of about 11,000kN. Further review of the
records would be required when further details of the proposed design and loading
are available. A typical borehole from the investigation for Building 6, along with the

borehole location plan, are provided in Appendix A.

4.3 New Building on the Broadway Site South of Building 10

It is proposed to demolish the existing low rise structures between Building 10 and
Broadway, and to construct a new ten level concrete framed building over basement
levels which extend as deep as RL-0.3m AHD. This will result in excavation to
depths of about 10m and 15.5m at the western and eastern ends of the building

respectively.

It is likely that there will be about 4m of soil above the sandstone bedrock toward
the eastern end of the building, and maybe of the order of 8m of soil and extremely
weathered rock toward the western end of the building. As the basement will
extend close to the eastern, southern and western site boundaries, it will be
necessary to install a shoring system prior to the commencement of excavation. It is
likely that this would extend through the soils and have a nominal penetration into
bedrock of at least medium strength, and be supported by several levels of
temporary anchors. An anchored soldier pile wall with reinforced shotcrete infill

panels is likely to be a suitable shoring system where the residual soils are present.
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Toward the western end, where the alluvial soils are likely, it is more likely that a

secant pile wall or diaphragm wall system will be required. We expect that the
majority of the sandstone would be self supporting when cut vertically, though it will
be necessary to undertake frequent geotechnical investigations during the excavation
to detail any portions of bedrock which require additional stabilisation such as with

rock bolts and possibly reinforced shotcrete panels.

Along the northern side of the proposed building, the excavation for the basement
will extend to a depth of the order of 7.5m below the existing Building 10 basement.
As the excavation approaches the level of the Building 10 basement, it will be
necessary to excavate test pits to expose the footings of the existing building.
It may be necessary to underpin the footings of the existing building, or to install
very stiff shoring adjacent to the existing footings. These details would need to be

determined at a later stage of the project.

Much of the sandstone in this excavation is likely to of medium and high strength,
and so it is likely that either very large dozers will be required for the excavation, or
that rock breaker attachments to large excavators will be required for effective

excavation.

The sandstone bedrock in Sydney has a relatively high in-situ horizontal stress, with
stresses in excess of 1MPa previous measured in the City area. Excavations into the
sandstone where there has not been significant weathering releases these stresses,
with associated lateral movements of the cut faces into the excavation. The typical
range of these movements is of the order of Tmm per metre depth of excavation into
the sandstone which is not heavily weathered. Therefore, lateral movements of the
order of 10mm to 15mm should be expected due to stress relief effects; the effect
of these movements should be considered with regard to the adjoining Building 10.

It may be necessary to undertake finite element analysis to model the stress relief,
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and particularly the variation of lateral movement with distance from the cut line so

that differential lateral movements can be considered.

It is likely that there will be some seepage into the excavation, particularly at the
soil/rock interface and from defects within the rock mass. We expect that the
amount of seepage would be controllable using conventional sump and pump

technigues.

It is likely that the sandstone bedrock would be of low to medium strength on first
contact, relatively quickly increasing to medium and high strength. It is therefore
likely that the building could be supported on pad footings founded within the
sandstone bedrock, and also that bearing pressures of the order of 3500kPa to
6000kPa will be feasible.

4.4 New Library Book Storage Vault

It is proposed to construct a new library book storage vault below the Alumni Green.
This will involve a building constructed below the ground level with lawn above.
The excavation for the building will extend to a depth of the order of 25m below the

existing surface levels; that is to a level of about RL-9.5m AHD.

It is likely that there will be about 3m to 4m of soil and weathered shale above the

sandstone bedrock in the vicinity of this structure.

It is likely that the soil and weaker bedrock around the majority of the site could be
temporarity battered unless existing services are not to be disturbed. The sandstone
below about 4m depth is likely to be self supporting, though it will be necessary to
undertake frequent geotechnical investigations during the excavation to detail any

portions of bedrock which require additional stabilisation. Adjacent to Jones Street,
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there is not likely to be sufficient room to batter the excavation, and so it will be

necessary to install a shoring system as described below.

Apart from adjacent to Jones Street where there is unlikely to be sufficient space to
batter the upper soils and weathered rock, it may be preferred to use shoring around
the remainder of the perimeter excavation to avoid over-excavation of the batters
and later replacement with engineered fill. It is likely that such a shoring system
would extend through the soils and have a nominal penetration into the bedrock, and
be supported by two levels of temporary anchors. An anchored soldier pile wall with
reinforced shotcrete infill panels is likely to be a suitable shoring system in this

instance.

The sandstone bedrock in Sydney has a relatively high in-situ horizontal stress, with
stresses in excess of 1MPa previous measured in the City area. Excavations into the
sandstone where there has not been significant weathering releases these stresses,
with associated lateral movements of the cut faces into the excavation. The typical
range of these movements is of the order of Tmm per metre depth of excavation into
the sandstone which is not heavily weathered. Therefore, lateral movements of the
order of 20mm to 2bmm should be expected due to stress relief effects; the effect
of these movements should be considered with regard to the adjoining Building 2 and
the new Thomas Street building. It may be necessary to undertake finite element
analysis to model the stress relief, and particularly the variation of lateral movement
with distance from the cut line so that differential lateral movements can be

considered.

This building will extend across part of the backfilled basement excavation from the
former Building 7, which appeared to extend to a depth of the order of 4m. At this
stage, we do not have any details of the backfill to the basement, and it is likely to
be poorly compacted. It is also likely there will be water ponding in the base of the

backfill. Piers or excavations through this material are likely to tend to collapse, and

Last printed 26/03/2008 10:67:00 AM



Ref: 22549SPrpt
Page 12

¢

it is also likely that there will be flow of water into the excavation or into the piers
until this storage is depleted. Even after the water has been removed from the
previous basement excavation, it is likely that there will be further seepage from the
soil/rock interface, and also from defects within the rock mass. It is also possible
that the previous basement walls are still present below ground fevel, and these will
have some impact on the construction of new shoring systems. This couid possibly
be overcome by excavating slots perpendicular to the boundary and locally removing

the basement wall, and then backfilling the slot prior to commencing the shoring.

In the design of this building, consideration should be given to the proposed new
Thomas Street building between this structure and Thomas Street, particularly with
regard to the design of the footings which will be founded close to the northern side

of the deep excavation for the library book storage vault building.

Much of the sandstone in this excavation is likely to be of medium and high
strength, and so it is likely that either very large dozers will be required for the
excavation, or that rock breaker attachments to large excavators will be required for

effective excavation.
It is likely that sandstone of relatively high strength and good quality will be

encountered below the base of the excavation, and it is therefore likely that the

bedrock would be suitable for allowable bearing pressures of the order of 6000kPa.

4.5 New Underground Multi-Purpose Sports Hall Beside Building 4

It is proposed to construct a new multi-purpose hall below the lawn area between
Buildings 1 and 4. This will involve a building constructed below the ground level
with lawn above, with excavation for the hall extending to a level of 3.4m AHD, or a
depth of about 9.5m. This proposed excavation will terminate about 1m above the

lowest levels of Building 1, but will be about 6m below the lowest level of
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Building 4. An outcrop of rock in the ramp leading down to the basement of
Building 1 suggests the sandstone will be encountered at a reduced level of about
T1mAHD, and so the existing Building 4 is likely to be founded on the sandstone
bedrock. However, the footing details and loads will need to be further assessed at
a later stage of the project so that an assessment can be undertaken of the
necessity for underpinning. As a minimum, it is likely that anchoring to laterally
restrain the footings in the short term will be required, with final assessment of the
need for underpinning being determined during the excavation when the rock quality

immediately below the footings can be better assessed.

Based upon the outcrops mentioned above, it is likely there will be of the order of
3m to 4m of soil and/or weathered shale over the sandstone bedrock. The existing
excavation for Building 1 will extend along the southern side of the excavation, and
rock cut below Building 4 will extend along the eastern and northern sides of the
excavation. There will stili be soil along the western side of the proposed
excavation, and consideration could be given to adopting temporary batters through

the soil.

An alternative to the temporary batters would be to install a shoring system prior to
the commencement of excavation, such as an anchored soldier pile wall with
reinforced shotcrete infill panels. The soldier piles would extend through the soil and

socket into the sandstone bedrock.

It is likely that the majority of the sandstone will be self supporting when cut
vertically, though regular geotechnical inspections will be required during excavation
so that recommendations can be provided for any necessary stabilisation of the rock

faces.
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It is likely that there will be some seepage into the excavation, particularly at the

soil/rock interface and from defects within the rock mass. We expect that the
amount of seepage would be controllable using conventional sump and pump

techniques.

Much of the sandstone in this excavation is likely to of medium and high strength,
and so it is likely that either very large dozers will be required for the excavation, or
that rock breaker attachments to large excavators will be required for effective

excavation.
It is likely that sandstone of medium or high strength will be encountered below the

base of the excavation, and it likely that the bedrock would be suitable for allowable

bearing pressures of the order of 3500kPa to 6000kPa.

4.6 New Thomas Street Building West of Building 4

It is proposed to construct a new five-level building over a single basement along the
Thomas Street frontage between the end of Building 4 and the intersection with
Jones Street. This building is proposed to have a basement level of about
11m AHD, which will require excavation to a depth of about 3m below the existing
surface level in that area. This lower level will therefore be several metres above the
proposed basement levels of both the library book storage vauit building and the

multi-purpose hall.

The shoring requirements for this building will be dependent upon the staging of this
building with the proposed adjacent book storage vault and hall structures. It is
likely that the excavation will be through the soils and possibly just into the
sandstone bedrock. When within the site boundary, it may be possible to undertake
temporary batters through the soils. Where there is insufficient space to batter the

soils, such as along the street frontages, or where batters are not preferred, it will be
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necessary to install a shoring system prior to commencing the excavation. [t is likely
that the shoring system would extend through the soils and have a nominal
penetration into the bedrock, and be supported by at least two levels of temporary
anchors. An anchored soldier pile wall with reinforced shotcrete infill panels is likely

to be a suitable shoring system in this instance.

There could be some difficulties associated with the backfilled basement of
Building 7 (formerly Building T). At this stage, we do not have any details of the
backfill of the basement, though it is probably poorly compacted, and it is also likely
that there is water ponding within the base of the backfill. Piers or excavations
through this material are likely to tend to collapse, and it is also likely that there will
be flow of water into the excavation or into the piers until this storage is depleted.
Even after the water has been removed from the previous basement excavation, it is
likely that there will be further seepage from the soil/rock interface, and also from

defects within the rock mass.

While the volume of sandstone excavation is likely to be relatively low, the
sandstone could be of medium or higher strength, and as such, it is likely that rock
breaker attachments to hydraulic excavators would be required for effective

excavation.

It is likely that sandstone of low or medium strength will be encountered below the
base of the excavation, and it likely that the bedrock would be suitable for allowable
bearing pressures of the order of 1000kPa to 3500kPa. Careful consideration must
be given to the footings near the edge of the excavation for the proposed book
storage vault building and hall. In this regard, it may be necessary to deepen the
footings to found on better quality rock, and/or to use relatively low bearing
pressures for the footing design. Further investigation of that side of the building

will be required to better detail these options.
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4.7 Extensions to Buildings 1 and 2

The existing Buildings 1 and 2 have basements which extend to the north and south
beyond the plan extent of the above ground portion of the structures. It is proposed
to extend the above ground portions of the buildings to extend over the entire
basement area. This will comprise extensions of four to six levels to the north and

south of the existing structures.

As there will be no excavation for further basement in this area, the geotechnical
issues are limited to the bearing capacity of the existing foundation. It is likely that
investigation of the existing footings for the building will be necessary to confirm the
footing sizes and founding depths, and also to core boreholes through several of the
footings to obtain information on the rock foundation. This will then allow
assessment on whether the existing footings will be suitable to support the proposed
additional loads, or whether the footings need to be extended, underpinned or
replaced. At the current excavation levels of about 8.5mAHD (Building 1) and
2.5mAHD (Building 2), we expect that allowable bearing pressures of the order of
3b00kPa and 6000kPa respectively would be feasible.

4.8 Building Refurbishment

Apart from the above, several of the buildings will be partly refurbished, though we
do not expect that these alterations will have any geotechnical impact. Further

geotechnical advice could be provided at a later date if required.

4.9 Other Geotechnical Issues

We note there have been previous projects to the north-northeast of the site which
have encountered ‘joint swarms’ which are near vertical bands of rock which contain
closely spaced and near vertical joints within the rock. These are often associated

with higher groundwater inflows, and a higher degree of weathering which results in
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lower strengths. There are several of these joint swarms which pass through the
city. It appears that the Martin Place joint swarm would pass close to the eastern
side of the site, and the GPO Fault zone close to the western boundary. It may be
that the site sits between these two zones and remains unaffected. These zones
often remain undetected until the construction phase, with measures being
implemented following their detection. However, good planning of future

investigations should enable their presence or absence to be determined.

Where these features are encountered, it is likely that there will be a greater flow of
water to pump from the basement excavations, and stabilisation of excavation faces
using reinforced shotcrete and rock bolts is likely to be required. It can be a

particular problem if the features occur beneath heavily loaded building footings.

5 GENERAL COMMENTS

The recommendations presented in this report are based upon information gathered
from nearby previous investigations and from surface information obtained during our
walkover assessment, and so the recommendations are of a general nature and are
subject to confirmation following site specific investigations. In the event that
further investigations are not undertaken, the general recommendations may become
inapplicable and Jeffery and Katauskas Pty Lid accept no responsibility whatsoever

for the performance of the structures.

This report provides general advice on geotechnical aspects for the proposed civil
and structural design. There may be design features we are not aware of or have
not commented on for a variety of reasons. The designers should satisfy themselves

that all the necessary advice has been obtained.

If there is any change in the proposed development described in this report then all

recommendations should be reviewed.
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This report has been prepared for the particular project described and no
responsibility is accepted for the use of any part of this report in any other context
or for any other purpose. Copyright in this report is the property of Jeffery and
Katauskas Pty Ltd. We have used a degree of care, skill and diligence normally
exercised by consulting engineers in similar circumstances and locality. No other
warranty expressed or implied is made or intended. Subject to payment of all fees
due for the investigation, the client alone shall have a licence to use this report.

The report shall not be reproduced except in full.

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

the undersigned.

ity

P Wright
Senior Associate

Reviewed by:

/) Loty K
. fy

s

P Stubbs

Principal

For and on behalf of

JEFFERY AND KATAUSKAS PTY LTD.
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BUILDING 6:

~ NEW STUDENT ACCOMODATION

BUILDING AND EXTENSIONS AND

MODIFICATIONS TO EXISTING

BUILDING FOR EDUCATIONAL

USES AND CAFE/RETAIL USES
BUILDING 4:

BUILDING 1:

MODIFICATI 11
USES EXISTING BUILDING FOR

EDUCATIONAL AND CULTURAL

USES. SCREEN NORTHERN
TERRACES
BUILDING 3:
MODIFICATIONS TO EXISTING
BUILDING TO PROVIDE GROUND
9l b <\ LEVEL CAFE/RETAIL USES AT
I‘ . TURNER LANE

ALUMNI GREEN:
BELOW GROUND SPORTING
FACILITIES

THOMAS STREET:

NEW BUILDING FOR
EDUCATIONAL USES WITH
GROUND LEVEL CULTURAL/
CAFE/RETAIL USES

ALUMNI GREEN:
NEW BELOW GROUND
AUTOMATED BOOK VAULT

BUILDING 10:
INTERNAL AND EXTERNAL

BUILDING 2:
EXTENSION TO AND

REFURBISHMENT OF EXISTING
BUILDING FOR EDUCATIONAL .
‘ N

MODIFICATIONS TO FACILITATE
INTEGRATION WITH AND PROVIDE
NEW VEHICULAR ACCESS TO

. NEW DEVELOPMENT SITES

NEW BROADWAY BUILDING

BROADWAY:

NEW BUILDING FOR
EDUCATIONAL USES WITH
BASEMENT CARPARKING

. EXISTING BUILDINGS WITH INTERNAL MODIFICATIONS

T
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

4

Borehole No.

2

COPYRIGHT

1/3
Client; ALINTA ASSET MANAGEMENT
Project: FROPOSED SEWER
Location: CNR. BROADWAY & BUCKLAND STREET, CHIPPENDALE, NSW
Job No. 217738 Method: SPIRAL AUGER R.L. Surface: 7.45m
Date: 4-12-07 JK300 Datum: AHD
Logged/Checked by: T.M./#7
o0
w -~
T ﬁ [ 5 n‘?
2 s P ~ g 2 - - R
3 g z £ - 8 DESCRIPTION s S| 8 E v Remarks
B o 2 ~ g Rl =22 53 g g
€ X = E | &8 Bog| R luvgs
5 Q o o e 7] o [ TR+
5 6 =, = o @ = 38 cCol =] Cca
o8 W ool o @ b c 8 2 g So |l 98 e
LR T i o (5] 55 202 | helzda
0 ASPHALTIC CONCRETE: 120mmt
- CONCRETE: 260mm.t - - B6mm DIAMETER
REINFOREMENT,
FILL: Clayey gravelly sand, fine to M - 230mm TOP COVER
N =6 medium grained, brown and red -
733 brown, with fine to coarse grained | APPEARS
" angular to rounded igneous, quartz, POORLY
granite and sandstone gravel, and ~  COMPACTED
sandstone boulders. L
N < 13 | asabove, T 7] CTAPPEARS T T T
7_8 5 but light yellow brown mottling, MODERATELY
.8, COMPACTED
FitL: Clayey sand, fine to medium M -
ch \grained, yellow brown. / )
i SILTY CLAY: high ptasticity, grey. MC>PL| (St B ALLUVIAL
SC | CLAYEY SAND: fine grained, dark M MD I
. - SLIGHT ORGANIC
grey, with sandy clay bands. ODOUR
N =11 N
3,5,
MH/CHI CLAYEY SILT/SILTY CLAY: high MC>PL| F-St i
4 plasticity, dark grey, with a trace of I~
3 fine to coarse grained sand and A
occasional sandy clay bands,
LAV 700 L VANE SHEAR 36kPa
A 130
150 [
5= -
N =4 100
2,1,3 ¥ A 80 |
oo 60
1
‘ow - CH [ SILTY CLAY: high plasticity, red | st | .
ICOMPLET- B brown mottled brown, with fine to V5t
10N 6 medium grained sand and fine to 350 VANE SHEAR
§ coarse grained angular ironstone 560 [ 118kPa
i gravel. 00 |
N oa 11 4 00 |
3,4,7 100
4 J 150 ¢
7
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG 2

2/3
Client: ALINTA ASSET MANAGEMENT
Project: PROPCSED SEWER
Location: CNR. BROADWAY & BUCKLAND STREET, CHIPPENDALE, NSW
Job No. 217738 Method: SPIRAL AUGER R.L. Surface: 7.45m
Date: 4-12-07 JK300 Datum: AHD
Logged/Checked by: T.M./g,
o —_
& L
& & 2 8 ol z1 £%
® = o — 4] = - g £ @ =
2 < & £ = b DESCRIPTION o 5E|l 22 Ew Remarks
R L - B b B Y S22 Bl _cg
3¢ [1d © 5l &8 |£% B9FI 50 2Eg
[ — (=] [
58 388 &£ A G |55 =3z & |28¢
/ | CL-CH{ SANDY CLAY: medium 1o high MC>PL] V&St RESIDUAL
Ve ; plasticity, light grey, with ironstone -H -
L gravel bands. ]
N> 12 300 L
7,12/ 460
150mm 550 [
REFUSAL] g b0 o o o ] |
as above,
but mottled dark red brown, with VL I
strength sandstone bands. L
A B SANDSTONE: fine to medium DwW L-M -
] ‘ _ grained, light grey, with orange F LOW TO MODERATE
I 4 brown stained bands, . 'TC'BIT
i RESISTANCE
10— 133 -
1T REFER TO CORED BOREHOLE LOG I
11 - L
N N 3
12 - |
13 -
14




Jeffery and Katauskas Pty Ltd

CONSULTING

CORED BOREHOLE LOG

¢
Borehole No,

2

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

3/3

Client: ALINTA ASSET MANAGEMENT
Project: PROPOSED SEWER
Location: CNR. BROADWAY & BUCKLAND STREET, CHIPPENDALE, NSW
Job No. 217738 Core Size: NMLC R.L. Surface: 7.4bm
Date: 4-12-07 Inclination: VERTICAL Datum: AMD
Drill Type: JK300 Bearing: - Logged/Checked by: T.M./ fz
K CORE DESCRIPTION POINT DEFECT DETAILS
3 LOAD
< - . > DEFECT DESCRIPTION
§ 5:' E g chtlf Type,’ grain character- '&E’ < STRENGTH SPACING Type, inclination, thickness,
5 |w] £ £ ' :g.séoiocz?;' 2‘::uc:ure, £ @ INDEX {mm) planarity, roughness, coating.
2 £l 8 g i ponents, g g 14(50)
Z | TDO 5] | & Specific General
START CORING AT 10.38m
| SANDSTONE: fine to medium  [SW-FRl H
i| grained, light grey, with grey
laminae, bedded at 0-20°,
70% -J, 500, P, 5
RET-
URN M
- C8, 10mm.t
- C8, 10mm.t
H - J, 75-90°, Un, R, RUNS 540mm

COPYRIGHT

END OF BOREHOLE AT 13.22m
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BOREHOLE LOCATION PLAN
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SCALE
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Jeffery and Katauskas Pty Ltd ‘-’F(

CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.
/10

BOREHOLE LOG i

Client: MELACHLAN  CONSLILTANTS Pry L IsiirED.
Project:  MROPOSELD (175 SCHOOL OF DESIGN B/l DG,
Location: 702« 730 HARRIS STREE] LIL7IMEO. NSH

Job No. d456 wt Method: Srvrar AL/GeEe . R.L. Surface: /2 7<¢m.
Date: L - 8- 92 BCD 450, Datum: 440
&
[ o = Q
[5] )] N @&
E g |z 13 3 ¢!l 2% 52
g 3 & £ e 58 DESCRIPTION o L5 |esT Remarks
ETl @ = = Z 125 28 650|558
= o ke A =3 = N @« c o - D
& 8| § T & g |E & 56| 63 Lex
O 25 » i O O |20 20 ] 0@ kPa.
AL Mixed sond ond ( L)

T fa/o? er) s, e/ o
brows becoriln, A
Black below 05 wrrth
. Some brick frogmen/‘s
0 0-5m.

i | — GLASS FrRAGMENT

LLARYEY SAND: fine Fo L
meditim gramed

i block, i
2 SN O | SANDY CLRY: P /a_s;‘/c//f ML (5-F) B
o b ack: .ﬂmj Fne r

Vor e/ e, 9/‘0//780/ A

e d L
4 LH. LLLRY: Fioh /47/05%/:/ ;‘9 7 C_w‘ ) B
1 9/@/ eer?! Brocrn # /?'ney -
] . of//ec/ some 77
sond,

_ oA, _wfvor o7 ﬁ/r n;eo;/ur/n /z;c}}l
T A rr .5 e /
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Jeffery and Katauskas Pty Lid ‘-‘:-’(

CONSULYING GEOQTECHNICAL ENGINEERS

Borehole No.
Ve,
BOREHOLE LOG 2/
FE R xg/ v

Client: MELACHLAN  CONSLILTANTS LTy LiniirEaD.

Project:  CROPOSED L/.7.5 SCHOOL OF DESIGN BLIVEDING.

Location: 702 - 730 HARKIS STREEL Litrimo. MSH

Job No. Bg55 mt Method: Smarar Al/cee. R.L Surface: 10 72m.

Date: /L - - 92 ECD 450, Datum: a4 0.

3

— P ~ [0]

5 | 8 & El o ,8 DESCRIPTION e 25 |ess Remarks
2| o = < £ |8 & 281301558

8 8 E © —d O = <\ o o g —_ I&)&}

ol 5 @ ) g IF T 23| 0B

IORRCH BY;) i O ¢ |56 20| O kPa.

oK | SANDY CLAY as obove
mm&sronﬁfcf/: ﬁm} S e -
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o 77 fuass 4 -y e akte
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CONSULTING GEQTECHNICAL ENGINEERS

CORED BOREHOLE LOG

4

Borehole No.

770
3/
PIER X8/¥ 7

Client: MELACHLAN LONSLILTANTS LTy LiviITE£L0
Project:  LPROPOSEL L1 7S SEHOOL OF [DES/IGN i/ DING.
Location: 7002 - 730 AHALELS 5/7?557; LILTID. NSW
Job No: S456 WX Core Size: NVAZL L. R. L. Surface: /7 7 m
Date Drilled: /o - 5 - 92 Inclination: y&rRmCAHL. Datum: 4240,
Drill Type: BCL - 450 Bearing: —
B POINT DEFECT DETAILS
o o o LOAD
(%] — O C
28 B = R B INDEX DEFECT
JSl e 2|5 |STRENGTH| SPACING DESCRIPTION
@3 =] & CORE DESCRIFTION 5 g 1<{50) (mm) Type,.mclmatlon, thlckne:ss,
B oE @© © . . LT I S planarity, roughness, coating.
= L_‘g o LL'j Rock Type, grain characteristics, = Al v v
colour, structure, minor components. e w s T EEEase Specific General
] START LORING AT 7 92m. : R
g -:jHND_S‘faME fme fo medim | w T -
? " Y Lrowrn % g srs 00
g/?é?//bw 5}’0{_1_/{) 1y -
- houe 10 i
o774 /(/jq ,suz; SWims | | LLASS & |
; Forizant; /L/ bedloed . 3 R — LAMINRTED ZONE 1Omm I
INTERBEDDED SHNDSTONE AL AN 1 I SOMIT AT 8O A
LS/ TSTONE f/?/ﬁ/t? f/‘vm,'na T 1 mj ZONE FRACHEN AL FER et
X seib harizorifol, ook iy g
gredls. o T NI S TS
_SANDSTONE: Fine fo meclis Ty = g
rerinesy 1k h/?rey MO ymeal | - 3
115 PorsoR o kS oo 53
Lened g I i
o5 ghove some zones 1 R g:a
of cross becddin K SRR o
5 20° Fo 10 -Sm thén RN R 1
3 swbborizontol beddm?. |- e | — POISIBLE SEAN/CORE LOSS N
G qoe D possiaee SEAMfLORE LOSS <
& NS - N
e — i
J rLpss 2 —_ m\g
5’ N e CARBONACEOLS §’>:
§ X‘ : oo LANIN AFIONS Y3
1 D TN
e s .o o I~ QQ
N PR ;I Q
do A = QT
S R N
1o Do 89
X S E@
o I E]"g
SN DN N
o e 10° BEDDING EQ
x: Jq
R B . POSSISLE EW INFILL ROLIGH
N R ;]—mﬁam/ﬁc.fous i
: K R LANMINABTIONS . g
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CONSULTING GECTECHNICAL ENGINEERS

Borehole No.

e,
CORED BOREHOLE LOG e
AER X8 /YT
Client: MCELACHLAN LONSLIULTANTS FPry. Lind/TELD
Project:  PROPOSELD (/7S SCHOOQ! 0OF LDESIGN L/l D/ING.
Location: 7.2 - 7300 AHALEELLS 5/7?5&7; LILTIND . NS
Job No:  S456 wx Core Size: N VL L. R. L. Surface: 0 74m.
Date Drilled: /& - & - ¢2. Inclination: FeEr71084 . Datum: &2~
Drill Type: BCL - 450 Bearing: -
e POINT DEFECT DETAILS
o o o LOAD
7 - | & &
glee] 18 £ | INDEX | DEFECT
35z 2| 5 [STRENGTH| SPACING DESCRIPTION
518 = ..g_ CORE DESCRIPTION = 5 (5O} {mm) Type,_lnclmatlon, ttllckne§s,
L T @ g Rock Type, grain characteristics, g = 5 planarity. roughness, coating.
s|opo|o colour, Structure, minor components. G, e R RN & Specific General
S | SANDSTONE : as obove EZN I HEE HEN
N 5. 1 R
I S DI B B
Y MECONEEE
Y opss2 B L
N I
¢ i
A END OF BOREFROLE AT /15-/8m, D D o
/6 SEEEEE EEEEERy
/7 A I —
- SEREEN EEERE Y
/9= SRR
- SRR EE R






