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Jeffery and Katauskas Pty Ltd have completed several investigations within the

1 EXECUTIVE SUMIMARY

Toyota Park site dating back to 1978. That information has been used in this
current study for the proposed upgrade of Toyota Park, as well as additional
information obtained during recent investigations, to provide preliminary comments

and recommendations for the current proposed Toyota Park redevelopment.

The works covered by this report comprise a new southern grandstand and
gymnasium, a new passenger lift to the existing western grandstand and a revision

of access from the western car park adjacent to Captain Cook Drive.

The subsurface conditions can be summarised as several metres of poorly
compacted fill over several metres of very soft and soft organic clay, then stiff to

very stiff clays {(with sand bands} and sandstone bedrock at depths of 10m to 20m.

We consider that the proposed upgrading is feasible from a geotechnical perspective.

The geotechnical issues which must be addressed include:

L the presence of poorly compacted fill containing rubble and other obstructions
with associated settlement problems and piling difficulties;

. methane generation potential of the fill and organic soils;

. settlement and negative skin friction {(piles) associated with soft and very soft
organic clays;

. acid sulfate generation potential of the fill and organic clays (refer to the EIS
report};

. high groundwater table; and

) relatively deep bedrock.

Footing systems will range from high level footings for light/flexible and settlement
tolerant structures to piles founded in the soils for relatively light loads, and piles to

the bedrock for heavily loaded piles.
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2 INTRODUCTION

This report presents the resuits of a geotechnical investigation for the proposed
redevelopment of Toyota Park which is located adjacent to Captain Cook Drive in

Woolooware, NSW,

Parts of the proposed upgrading of geotechnical interest include:

e the construction of a new entry plaza and grandstand on the southern side of

the field:
¢ a new passenger lift to the western grandstand; and

e a widening of the footpath over the drainage canal between Toyota Park and

the western car park.

The purpose of the investigation was to obtain additional geotechnical information
from the proposed development areas, and to use this in conjunction with existing
information as a basis for providing comments and recommendations for the design

of the proposed structures.

Preliminary geotechnical information has been forwarded to DBL Property Pty Ltd
and to Jones Nicholson Pty Ltd (Engineers} at several stages during the investigation

period.

Environmental Investigation Services (EIS) has undertaken environmental site
screening and acid sulphate soil assessment, and reference should be made to their

report (Ref: E20345FJ) for details of these issues.

3  EXISTING INFORMATION

Jeffery and Katauskas Pty Ltd have completed four previous investigations within
the proposed redevelopment area. A summary of these investigations is provided

below.
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¢ Reference 581 dated 27 July 1978 for the proposed western grandstand -~ the
investigation comprised two augered boreholes drilled into the underlying

sandstone {(BH1 and 2).

e Reference 8309K dated 25 July 1991 for a proposed amenities block - the
investigation comprised drilling three augered boreholes to depths ranging from

3.8m to 4.8m below existing ground levels (BH301 to 303).

e Reference 116305V dated 1 February 1996 for the proposed southern stand -
the investigation comprised 7 augered boreholes to depths between 1.3m and

6.0m below existing ground levels (BH401 to BH407).

e Reference 15009JTP dated 17 April 2000 for proposed redevelopment of the
Toyota Park area — the investigation comprised eight EFCP tests to refusal of
the equipment (depths between 5.8m and 20.6m}, four of which (EFCP 806 to

809 inclusive) have been included with this report.

Several of the reports referred to obstructions and voids within the fill, and that
metal, bricks and concrete were often encountered, though this seemed to be most
prominent in the area to the east of the existing club building. We also understand
that there was considerable loss of grout from CFA piles installed for the previous

extensions to the Club.

Copies of the relevant borehole fogs and EFCP test results are provided in
Appendix A. The approximate locations of the boreholes and tests are shown on the
attached Figure 1; the locations have been scaled from the plans contained in the
previous reports and the plotted locations could be in error by about 10m or so.
It should also be noted that recorded depths were from existing ground level at the
time of the fieldwork, and surface levels may have subsequently changed following

excavations or the placement of additional fill.
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4  INVESTIGATION PROCEDURE

Due to the variable nature in loading for the different structures, and different
portions of the structures, it was important to investigate both the soil profile and

the bedrock.

The soil profile was investigated by ten Electronic Friction Cone Penetrometer tests,
one at the proposed eastern stand lift, one at the future proposed football training
centre, two for the proposed footpath widening from the western carpark, and six
along the length of the proposed southern grandstand. At several of the test
locations, shallow refusal of the EFCP equipment occurred on obstructions within the
fill: additional EFCP tests were then completed nearby and the test number suffixed
with an ‘a’. EFCP testing comprises pushing a 35mm diameter steel rod into the
ground at a standard rate, while using sensitive strain gauges to measure the
resistance on a pointed cone at the base of the rods and the friction on a cylindrical
sleeve just above the cone. These values are then plotted and the soil type and

strength are assessed by interpretation from published correlations.

To obtain additional information on the bedrock below the proposed southern
grandstand area, two boreholes were auger drilled through the soil (without detailed
sampling and testing) adjacent to two of the EFCP test locations. Casing was
installed and the sandstone bedrock diamond cored using NMLC equipment and
water flush. The sandstone recovered from the coring was placed in boxes and
returned to a NATA registered laboratory where it was colour photographed and
where Point Load Strength Index tests were completed. Copies of the core
photographs are provided with the logs, and the results of the Point Load Strength

Index tests are provided in the attached Table A.

The fieldwork was completed in the full-time presence of geotechnical engineers
who nominated the sampling and testing locations, and prepared logs of the strata

encountered. The logs and EFCP data traces are attached with this report, together
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with a glossary of the terms and symbols used on the logs. The surface reduced
levels shown on the borehole logs have been estimated by interpolation between

spot levels shown on the unreferenced survey plan extract.

Laboratory testing of the soils was beyond the agreed scope of the investigation.

5 RESULTS OF INVESTIGATION

5.1 Site Description

The site is located to the north of Captain Cook Drive, Woolooware and is generally
flat with a slight slope (less than 1°) down to the north to Woolooware Bay. The
regional topography also falls gently toward the bay apart from the golf course to the

south of Captain Cook Drive that is generally at a lower level than the site.

A large multi-storey brick building used as the leagues club is located to the east of
the playing field; this appeared to be in good external condition from a brief

inspection of the exterior.

The main muiti-storey grandstand is at the western side of the field. At the north
and south ends of the field are landscaped mounds (approximately 4m and 2Zm
respectively above the general site level) used as spectator viewing areas. To the
west of the large stand are several single-storey concrete and brick buildings used as

the current gymnasium, amenities block and media facilities.

A drainage channel passes from south to north on the western side of these
buildings. Mangroves line this channe! and the water level was approximately 1m to

1.5m below the general site level at the time of inspection.

Two football fields are located to the west of the main football ground, with an

asphaltic concrete car parking area on the southern side of the fields.

Last printed 14/11/2006 4:04:00 PM



Ref: 203455Prpt2.doc

Page 6 +(

Woolooware Golf Course lies beyond Captain Cook Drive to the south of the site.

Solander Playing Fields and then industrial land lie to the west. Woolooware Bay lies

beyond an easement for transmission lines to the north.

5.2 Subsurface Conditions

In general terms, the testing on the site has disclosed poorly compacted fill over soft
and very soft bay deposits of organic silty clays over stiff to very stiff clayey soils.
There are bands of sand and silty sand within the predominantly clayey soils, and
these are often of very loose, but sometimes of medium dense to very dense relative
density. Sandstone or inferred sandstone bedrock was encountered at depths
ranging from 11.5m to 20.5m below existing ground level in the proposed works

areas.

Within the proposed works area, the fill had a thickness between 1.6m and 3.6m.
The fill was often logged as silty sand and sandy clay with varying proportions of
metal, timber, sandstone cobbles and demolition rubble; the more rubbly fill appeared
to be to the south of the playing field. It must be noted that assessment of fill
composition from small diameter augered boreholes is potentially unreliable and
much larger excavations are necessary to properly evaluate fill composition. The fill

was generally assessed as being poorly compacted.

The organic clays with some areas of clayey silt were encountered below the fill at
depths between 1.6m and 3.6m. These were generally of very soft to soft strength
and had thicknesses of about 1.5m to 3.0m. In some of the EFCP test locations,
this clay was so soft that there was no measurable resistance on either the cone or

friction sleeve.
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Silty clays of at least stiff strength {(and usually of very stiff strength} were
encountered below the organic clays. There were also bands of silty sand, with
relative densities varying from very loose to very dense. There was often a band of

medium dense to very dense sand at a depth of about 6m.

The sandstone bedrock {(or inferred bedrock] was encountered at depths ranging
from 8.9m to 20.5m below existing ground level. The sandstone bedrock in the two
cored horehoies in the southern grandstand area has a capping of extremely

weathered rock with clay seams over medium and high strength sandstone.

Groundwater was encountered at depths between 0.4m and 3.8m during previous
investigations within the vicinity of the works. Groundwater levels measured in the
two deeper boreholes drilled during this investigation have indicated groundwater at
depths of 1.3m to 1.5m currently. No long term groundwater monitoring has been

undertaken during any of the investigations.

6 COMMENTS AND RECOMMENDATIONS

6.1 Potentiaf Site Difficulties

There are several difficulties associated with the development at this site.

These include:

. The presence of the deep, poorly compacted fill providing potentially poor
trafficability, poor foundation conditions and poor pavement subgrade; these
issues can be overcome by appropriate design and construction techniques as

evidenced by the existing paving in the car parks and Captain Cook Drive.

. The presence of obstructions and voids in the fill resulting in difficult piling

conditions and the use of excess grout in auger grout injected piles.
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L The existence of methane which has been encountered during investigations by
EIS. This will require the adoption of a methane drainage blanket and extraction
system below proposed structures and pavements. Other gases often found
with methane are corrosive and hence copper pipes would not be recommended

for underground services.

. The very soft and soft organic clay layer which will undergo additional
consolidation settlements if additional load is placed upon it. This consolidation

would also give rise to negative skin friction effects on piles.

L] The organic clays and some of the fill were found during the recent
investigation by EIS to have an acid sulphate generation potential. As a result,
if these soils are disturbed by excavation or are removed during pile
construction, treatment of the soil for potential acid generation will be required.
Reference should be made to the EIS report for details on acid sulphate

management.

L The relatively high groundwater which will make earthworks such as
replacement of fill, proof rolling and additional fill compaction difficult.
This may require dewatering (which could be very expensive considering there
could be contamination or acid sulfate scil issues associated with this) or the

adoption of bridging layers.

. The generally deep sandstone bedrock which will require deep piled footings to

be adopted.

These difficulties on the site require that good planning, design and construction

techniques are used.
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6.2 Southern Grandstand

We understand that the southern grandstand will be a steel framed building, with
pre-cast concrete tiered seating, and function rooms below. The general subsurface
conditions in the area (comprising several metres of poorly compacted fill over
organic clays) are not suitable for the support of such a structure, even for the lightly
loaded floor slabs, and it will therefore be necessary to use piles. We understand
from Jones Nicholson Pty Ltd that piles would have to support design loads ranging

between 100kN and 450kN.

Based upon the results of this investigation, we expect that rock depths within the
southern grandstand area will range from about 10m to 20m. Due to the expected
high ioads in this area, the option of higher capacity and self-proving driven or
G-Piles {(pushed into the soil under high static loads) are likely to be preferred. While
steel screw piles founded within the very stiff clays may be suitable for lighter loads
(groups of piles may be required for the higher loads), there are issues of penetration
difficulty due to obstructions in the fill {(considerable pre-digging of the fill and
replacement with clean material would likely be required) and corrosion due to acid
sulfate soil conditions. While some replacement of fill may be required for driven
piles, they have a far better capacity to penetrate rubble. Vibration induced effects

on nearby structures must be anticipated with conventional driven piles.

Previous projects at the site have required very large volumes of grout for CFA piles
due to voids within the fill. With large grout losses, there is doubt as to the quality
of the constructed pile due to possible necking {localised reduction of the pile
diameter) of the pile. Therefore we do not recommend bored or CFA piles on this
project without some method of permanent lining of the shaft. These augered piles
also produce relative large amounts of spoil compared to driven steel screw piles,

and this spoil may need to be treated for acid sulfate conditions prior to disposal.
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Piles founded with sockets of at least four pile diameters into the clayey soils of at

least stiff to very stiff strength may be designed for an allowable bearing pressure of
300kPa. Where driven piles are adopted, an allowable shaft adhesion of 20kPa may
also be adopted for the stiff to very stiff clayey soils, though the upper two pile
diameters in these materials must be ignored due to the drawdown of the organic

clays during driving.

Where piles are driven or pushed to the medium or high strength bedrock, an
allowable bearing pressure of at least 3000kPa should be achievable and this could
be confirmed from the results of the pile driving. It may not be possible for timber
piles to get all the way to the medium or high strength sandstone as they may refuse
on hard clay bands or on layers of more weathered rock. Therefore, steel or precast

concrete piles will be preferred where these higher bearing pressures are required.

We recommend the EFCP tests and borehole logs be provided to the piling

contractors for a design and construct tender.

6.3 Lift To ET Stand

The proposed lift to the ET stand will be in the vicinity of EFCP A110. There are

three options with regard to the lift, namely:

* excavating below the proposed lift and having the plant room below the
existing surface levels;

. having the plant room below the lift but ramping up to the lift to avoid the
excavation; or

. having the plant room beside the lift also eliminating the need for deep

excavation.

Where excavation extends below the proposed lift, it may extend close to or into the

soft organic clays, and below the groundwater level. To allow localised dewatering
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within the lift pit excavation, it would be necessary to form a cut-off wall to several
metres below the proposed excavation. While secant piles could be used for this,
we expect that a better system would be to use vibrated sheet piles. We assume

the existing grandstand is constructed on piled footings.

it would be necessary to laterally restrain the sheet pile wall during the construction
and the subsurface profile of poorly compacted fill over organic clays provide
challenging anchoring conditions. Therefore, we recommend installing a series of
ring beams inside the sheet piles as excavation progresses to provide the lateral
restraint. Adequate clearances around the footprint of the lift must be incorporated

at the initial planning stage to allow construction of the shoring system.

The latter two options of raising the base of the lift or having the plant room beside

the lift would of course avoid the need for the cut-off walls, shoring and dewatering.

The conditions in the vicinity of the lift comprise about 2m of fill, over about 2m of
soft then firm to stiff organic clay. Below the organic clay is is about 2m of medium
dense silty sand, then stiff clay to about 11m depth and then very stiff to hard clay
to refusal at 17.2m depth. The upper level soils directly below the lift will not
provide a suitable foundation, and it will be necessary to have a pile below each
corner of the lift. We expect that piles in the soil could support the lift, though they
may need to extend to a depth of the order of 10m or so. These could possibly be
steel screw piles, CFA piles, precast driven piles or Franki ‘Forum’ piles, the latter
requiring only low headroom for installation. Consideration will need to be given to
access and headroom constraints when choosing the pile system. The piles could
provisionally be designed on the same basis as those in the southern grandstand.

The piling contractor shouid install the piles on a design and construct basis.
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6.4 Footbridge Widening

Part of the works comprise the widening of the existing footbridge from the western
carpark over the drain adjacent to Toyota Park. The footbridge to be widened is

adjacent to Captain Cook Drive.

There are two main options for this footbridge widening, namely a high level box

culvert, or a piled deck structure.

It may be feasible to undertake minor excavation works in the base of the drain to
create a small gravel pad, and then place a box culvert on this prepared pad. In this
case, the soil removed may be acid sulphate soil which would require treatment prior
to disposal. If the widening were undertaken in this manner, it would have to be
accepted that there could be minor settlements of the culvert that would result in an
uneven footpath surface which may require periodic topping up to keep the footpath

in a safe condition,

The alternative would be to install piled footings on both sides of the drain, and have
a deck spanning between these piles. While this would be a more expensive option,
there would be a much lower risk of inadequate performance. While the piles would
be expected to be lightly loaded, the soils near the footbridge are very poor, even in
comparison to the rest of the site, and the piles would need to be relatively deep.
We expect that a self proving system would be needed and even then it is likely that
the piles would need to extend down to the refusal depth of the EFCP test on the
eastern side of the drain {about 10m on EFCPA107), while on the western side of
the drain, it may be possible to stop the piles on the medium dense sand band.
Again we recommend that the EFCP tests be provided to the piling contractors for a

design and construct tender.
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6.3 Negative Skin Friction

When additional loads are applied above the organic clay layer, there is the potential
for fong term consolidation of the clay and settlement of the soil above. Where there
are piles installed through these soils, the soil ‘grips’ the pile and produces additional
vertical compression loads on the pile. These loads can be a large percentage of the
load capacity of the pile, and so it will be important to avoid surcharging the surface
adjacent to piled footings. If placing surcharge loads near piles is unavoidable, we
should be contacted for further advice regarding negative skin friction design
parameters. It could be necessary to construct piles within soft bentonite slurry or
case the pile shaft to avoid negative skin friction; such options are generally very

expensive.

7 GENERAL CONMMENTS

The recommendations presented in this report include further investigation and
specific issues to be addressed during the construction phase of the project. In the
event that any of the design and construction phase recommendations presented in
this report are not implemented, the general recommendations may become
inapplicable and Jeffery and Katauskas Pty Ltd accept no responsibility whatsoever
for the performance of the structure where recommendations are not implemented in

full and properly tested, inspected and documented.

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

immediately contact this office.

This report provides advice on geotechnical aspects for the preliminary civil and

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

recommendations has been correctly implemented.

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

Pyt

P Wright
Senior Associate

Reviewed by:

Pt

P Stubbs

Principal

For and on behalf of

JEFFERY AND KATAUSKAS PTY LTD.
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Telephone: 2 9888 5000
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SOIL TEST SERVICES

ABN 43 002 145 173

Ref No: 203458P2
Table A: Page 1 of 1

TABLE A
SUMMARY OF POINT LOAD STRENGTH INDEX TEST RESULTS

BOREHOLE DEPTH ts (50 ESTIMATED UNCONFINED
NUMBER COMPRESSIVE STRENGTH
m MPa (MPa)

A101a 12.48-12.51 2.4 48

13.00-13.03 0.3 6

14.30.-14.33 0.7 14

15.08-15.11 1.8 36

A102 18.06-18.09 0.8 16

18.89-18.92 1.0 20

19.30-19.33 2.6 52

20.11-20.14 2.3 45

21.04-21.07 1.6 32

NOTES:

—

In the above table testing was completed in the Axial direction.

2. The above strength tests were completed at the 'as received'
moisture content.

Test Method: RTA T223.

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

Uuc.s =20 IS (50}

Hw

All services provided by STS are subject to cur standard terms and conditions. A copy i available on request.



COPYRIGHT

Jeffery and Katauskas Pty Ltd ‘!(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No,
1/
Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project; PROPOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
Joh No. 20345SP2 Method: SPIRAL AUGER R.L. Surface: =~ 2.B5m
Date: 9-10-06 JK550 Datum: A.H.D.
Logged/Checked by: Z.B./{w
i -~
PO
g g o | ® g -2l 2| g%
S < j E| 3 8 DESCRIPTION » 5Ei E 2 £ o Remarks
5w & 2 = 2 | e 3=25] 8 £c
38 | ddd 3 B 0§ |58 228l e-|823
GE A i a G5 |50 582|688
0 FILL: Silty sand, fine to medium M GRASS COVER
grained, with root fibres, with a
trace of rock fragments and fine . APPEARS
grained ironstone gravel, POORLY
I COMPACTED
L FILL: Clayey sand, fine to medium B
grained.
FILL: Silty clay, high plasticity, with | MC>PL
shate gravel and cobbles and brick
fragments. i
2 "
END OF BOREHOLE AT 2.7m L 'TC' BIT REFUSAL

| ON RUBSBLE IN FILL




COPYRIGHT

Jeffery and Katauskas Pty Ltd ‘!(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.
BOREHOLE LOG A101a
1/3
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Borehole No.
BOREHOLE LOG A101a
213
Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
Joh No, 203455P2 Method: SPIRAL AUGER R.L. Surface: ~ 2.5m
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

CORED BOREHOLE LOG

¢

Borehole No.

A1013q3

Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
Job No. 203455P2 Core Size: NMLC R.L. Surface: = 2.5m
Date: 9-10-06 inclination: VERTICAL Datum: A.H.D.
Drill Type: JK550 Bearing: - Logged/Checked by: N.E.S./{W
E CORE DESCRIPTION POINT DEFECT DETAILS
3 LOAD
% o ) o DEFECT DESCRIPTION
& lg| g | 3| RookTves arincherscter | £ | | STREMSTH| gpacing Type, inclination, thickness,
5 =l £ ."::_:. 'St;?éoﬁoézﬁbz::ﬁ:re’ —::‘B’ §1 INDEX planarity, roughness, coating.
5 |51 &8 ' s | £
Z |a ?0 J zZ | b Specific General
START CORING AT 10.4m
CORE LOSS 0.35m
i{ SANDSTONE: fine to medium XW | EL
114 grained, fight grey, with clay L
bands.
SANDSTONE: fine to medium DW | M 3
12 grained, purple/red,
SILTY CLAY: medium to high AS
plasticity, light grey and orange
- brown, with ironstone bands.  Jdee.. & . o . s Ll L Ll LA
SANDSTONE: fine to medium | PW | M -
grained, brown, cross bedded at oo
FULL 5-20°, SRR
RET- Lo
URN 13 SEEEEEEEEE
] s
R
SANDSTONE: fine to medium | | | 70 | B 0RRS
grained, light grey, with grey SRR
laminae, cross bedded at 15- Do
25°. EEEEE
15 - IR
END OF BOREHOLE AT 15.4m S
16 SR
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¢

Borehole No.

A102

1/4

Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW

Job No. 203455P2 Method: SPIRAL AUGER

R.L. Surface: =~ 2.2m

Date: 10-10-06 JK550 Datum: A.H.D.
Logged/Checked by: Z.B./(%
@€ -
. r e L ®
. o 0.
% s @ | g S ol 2| g2
Zz << @ E = 3 DESCRIPTION w SE| EE E o Remarks
T o 0 o = 2 o= S5l g2 g
C = = £ Qg &g c (] - 55
49 e o g [=3 = a [4] o) o . ¢
2D |ndmm © iy [ E m o520 £S5 8
G |[Woo [ fa o] 30 =02l dbe|Tde
0 FILL: Silty sand, fine to medium D GRASS COVER
1 grained, light brown, with a trace of
root fibres.
' FILL: Clayey sand, fine to medium M
v 1 grained, flight brown mottied grey,
ON 3 with a trace of brick fragments.
COMPLETK
ICN OF
AUGER-
ING .
FILL: Sandy clay, high plasticity, MC > PL
dark grey, with fine to medium
] grained sand.
iy OH | ORGANIC CLAY: high plasticity, darkl MC>PL] VS
3 grey.
4 "/\w)‘/
R
8 W
5.m
LY
%
SR B SILTY SAND: fine to medium w L
grained, grey, with clay seams.
7
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Borehole No.

BOREHOLE LOG A10§

4
Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPQOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
Job No. 203455P2 Method: SPIRAL AUGER R.L. Surface: ~ 2.2m
Date: 10-10-06 JK550 Datum: A.H.D.
Logged/Checked by: Z.B./ Pinj
i -
g § 2 . g g -1 - 2 §
z < 8 E |- g DESCRIPTION 2 ] § gm e S 8 Remarks
22 [T = | E| 8 |£8 BEE| 5 |28%
& 388 & 8!l &6 |56 S3=z| 8|28 ¢
TIIT8M | SILTY SAND: fine 1o medidm W N
grained, grey, with clay seams.
CH SILTY CLAY: high plasticity, yellow |MC>PL|[ S-F
8- mottled brown. -
9~ B
St -
107 Vet B
11 —
12 -
REFER TO CORED BOREHOLE LOG L
13 o
id
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CORED BOREHOLE LOG

t!(

Borehole No,

A102

3/4
Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
Job No. 20345H5P2 Core Size: NMLC R.L. Surface: =~ 2.2m
Date: 10-10-06 inclination: VERTICAL Datum: A.H.D.
Drill Type: JK550 Bearing: - Logged/Checked by: N.E.S.fﬁ,./
3 CORE DESCRIPTION POINT DEFECT DETAILS
5 LOAD
% @ , o DEFECT DESCRIPTION
§ E E % R‘f": Type,‘gramtchaiacter« .g < STI?JIE[)NEG)(TH SPACING Type, inclination, thickness,
= 5| £ '_E 8 'C,s’ colour, structure, £ o {mm) planarity, roughness, coating.
2 £l B 2 minor Gomponeants., & 3 15(50) o
2 | 02 ] S 10 | ¥y E88233 Specific General
‘I ............
) START CORING AT 12.28m N
CORE LOSS 0.54m SEEEE
SILTY CLAY: medium to high RS P
13 plasticity, grey and red, Dol B
EERRS -
15- -
CORE LOSS 0.30m R
SILTY CLAY: high plasticity, dark] RS ......
grey mottled brown. IR
16 SRR -
~
SANDSTONE: fine to medium XW | EL Do
grained, light grey mottled oo
orange brown,
SANDSTONE: fine to medium | DW | MH | @ 1 @@ oo
18 —| grained, light grey. oo T
| HEEER RN BN
ciaia T s, 200ma
as ahove, oo Con
but cross bedded at 20°. R S IR
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CORED BOREHOLE LOG A102

al4
Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
Job No. 20345SP2 Core Size: NMLC R.L. Surface: =~ 2.2m
Date: 10-10-06 Inclination: VERTICAL Datum: A.H.D.
Drill Type: JK550 Bearing: - Logged/Checked by: N.E.S./f/
S CORE DESCRIPTION POINT DEFECT DETAILS
) LOAD
‘-_jum; g’ . o STRENGTH DEFECT DESCRIPTION
A T I Rock Type, grain character- £ = SPACING Type, inclination, thickness,
. - p g istics, colour, structure, 2 B INDEX planarity, roughness, coating.
% gl =B s minor components. ‘g % (50 ' !
= o 8 G z [ e i My Specific General
1 SANDSTONE: fine te medium DW T M-H o
grained, light grey, cross bedded T
at 20°. EEELE
N .
AP I
SRS S Y
S I - XWS, 10mm.t
21 i -
END OF BOREHOLE AT 21.07m oo
w
1550 i
_
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EFCP No.,

A101

11

Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPQSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOCWARE, NSW

Job Ref.: 203455P2 RL Surface: ~2.5m Data File: 203455P2cptA101.cpf
Test Date: 10/10/2006 Datum: AHD Operator: NES
Cone Resistance Sleeve Friction Pore Pressure Friction Ratio Interpreted Profile
Q¢ (MPa) Qc (MPa) Fs (kPa) U (kPa) Fr (%)
0 10 20 30 40 50 012345 0 100 200 300 400 500 O 100 200 300 400 500 O 5 10
0.0 el ; 0.0
3 ""'E \g ‘k AL S iHep sand
<
5"' }1) jl‘
| \'iu
10 - 1.0
P = ér sl
= } F FAEL s SIHy Sormd
il q
20 é = 1 B sixd 2.0
2. 3
ELLLSAL,
3.0 3.0
4.0 4.0
E
=
.
)
0O 5p 50
6.0 L 5.0
7.0 [ 70
20 L 5.0
5.0 L 50
0.0 10.0

Interpreted by: fw
Checked by: %
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X

EFCP No.

A101a

Client:

CRONULLA SUTHERILAND LEAGUES CILUB LIMITED

Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COCK DRIVE, WOOLOOWARE, NSW
Job Ref.: 203455P2 RL Surface: ~2.5m Data File: 203455P2cptA101a.cpt
Test Date: 10/10/2006 Datum: AHD Cperator: NES
Cone Resistance Sleeve Friction Pore Pressure Friction Ratio Interpreted Profite
Qc (MPa) Qc (MPa) Fs {kPa} U {kPa) Fr {%})
0 10 20 30 40 S50 012345 0 100 200 200 400 500 O 100 200 300 400 500 O 5 10
0.0 - -~ 0.0
] p ) [ AL STy sond.
= 1
' \
It | s
1.0 4= R > -‘: = 10
:_ - et o5 obove,
e et cirr?P cherey
)} o7 27,
b
2.0 20
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> ffp IC\M“
i ORGAASE LAY
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30 [ L 50
If E
4.0 [ [ 40
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g (
Q
A T
5.0 L 5.0
‘L 5 !
\ T ] STV SN
3 PELIEIT? RS .
:I( (""‘ } ";a ST LAY A
6.0 ‘-"-'-.,.._ :(d 80} vty sianis: ame i
) \ Ferse.
’.--'-""'- e
{] B SALTY SAND: sere
( E /oo .
70 L/—, - \ ‘f: i 70
( e ‘: STV LAY S
\ Ao s
?. \ F-a
8.0 1 8.0
b a5 obove,
? Lot P A rar B
- Ford Sors.
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9.0 9.0
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EFCP No.

A102

ELECTRICAL FRICTION CONE PENETROMETER TEST RESULTS 1/2
Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
Job Ref.: 203455P2 RL Surface: ~2.2m Data File: 203455P2cptA102.cpd
Test Date: 10/9/2006 Datum:; AHD Operator: NES
Cone Resistance Sleeve Friction Pore Pressure Friction Ratio interpreted Profile
CQc (MPa) Qc (MPa) Fs (kPa) U {kPa) Fr (%)
0 10 20 30 40 S0 O 1 23 45 0 100 200 300 400 506 © 100 200 300 400 500 0 5 10
0.0 0.0
( </ \} FALL Sy sond
] - o Y= oo
L <] | =
i 1 L :
1.0 =~ 1.0
= 3 !
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ey so5
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3 e
S p:aatl
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8 sp et 1 50
> = gesuitd
6.0 hm 6.0
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q |3
1 5 )
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80 ('—-——”— T 8.0
] N SYETY £LAY _SOfY
X ons Frrm.
9.0 9.0
k SHFF
10.0 é s g 10.0
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EFCP No.

A102

ELECTRICAL FRICTION CONE PENETROMETER TEST RESULTS 212
Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
Job Ref.: 20345SP2 RL Surface: ~2.2m Data File: 20345SP2cptA102.cpf
Test Date: 10/9/2006 Datum: AHD Operator: NES
Cone Resistance Sleeve Friction Pore Pressure Friction Ratio Interpreted Profile
Qc {MPa} Qc (MPa) Fs {kPa) U {kPa) Fr {%)
0 10 20 30 40 S50 0 1 2345 0 100 200 300 400 500 O 100 200 300 400 500 O 5 10
10.0 ~4 many 10.0
LL' i~ § SILIY CLAY: very
; 1 oS EE
o Y
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EFCP No.
ELECTRICAL FRICTION CONE PENETROMETER TEST RESULTS 1/2
Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COQOK DRIVE, WOOLOOWARE, NSW
Job Ref.: 20345SP2 RL Surface: ~2.5m Data File: 203458P2cptA103.cpf
Test Date: 10/9/2008 Datum: AHD Operator: NES
Cone Resistance Sleeve Friction Pore Pressure Friction Ratio Interpreted Profile
Qc (MPa} Qc (MPa) Fs (kPa) U (kPa) Fr {%)
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EFCP No.
A103
ELECTRICAL FRICTION CONE PENETROMETER TEST RESULTS 212
Client:  CRONULLA SUTHERLAND LEAGUES CLUB LIMITED

Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW

Job Ref.: 203455P2 RL Surface: ~2.5m Data File: 203455P2cptA103.cpf
Test Date: 10/9/2006 Datum: AHD Operator: NES
Cone Resistance Sieeve Friction Pore Pressure Friction Ratio Interpreted Profile
Qc (MPa) Qc {MPa) Fs {kPa) U (kPa) Fr (%)
0 10 20 0 40 50 012345 0 100 200 300 400 500 © 100 200 300 400 500 O 5 10
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X

EFCP No.

A104

Client:

CRONULLA SUTHERLAND LEAGUES CLUB LIMITED

50

8.0

7.0

8.0

9.0

10.0

L 5.0

6.0

70

L 8.0

9.0

Project: PROPQOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
Job Ref.: 203455P2 RL Surface: ~2.3m Data File: 203455P2cptA104.cpf
Test Date: 10/9/2006 Datum: AHD Operator: NES
Cone Resistance Sleeve Friction Pore Pressure Friction Ratio Interpreted Profile
Qc (MPa) Qc {MPa) Fs (kPa) U (kPa} Fr {6}
G 10 20 30 40 50 0 1 23 45 0 100 200 300 400 500 O 100 20C 300 400 500 O
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ELECTRICAL FRICTION CONE PENETROMETER TEST RESULTS 112
Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
Job Ref.: 20345SP2 RL Surface: ~2.3m Data File: 203458P2CptA104a.cTt
Test Date: 10/8/2006 Datum: AHD Operator: NES
Cone Resistance Sleeve Friction Pore Pressure Friction Ratio Interpreted Profile
Qc (MPa) Qc (MPa) Fs (kPa) U {kPa) Fr (%)
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ELECTRICAL FRICTION CONE PENETROMETER TEST RESULTS 212
Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COCK DRIVE, WOOLOOWARE, NSW
Job Ref.: 203458P2 RL Surface: ~2.3m Data File: 2034538P2c¢ptA104a.c
Test Date: 10/9/2006 Datum: AHD Operator: NES T
Cone Resistance Sleeve Friction Pore Pressure Friction Ratio Interpreted Profile
Qc (MPa) Qc (MPa} Fs (kPa) U (kPa} Fr {%})
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EFCP No.
ELECTRICAL FRICTION CONE PENETROMETER TEST RESULTS 1M
Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPQOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
Job Ref.: 203455P2 RL Surface: ~2.3m Data File: 20345SP2c¢cptA105.¢cpt
Test Date: 10/9/2006 Datum: AHD Operator: NES
Cone Resistance Sleeve Friction Pore Pressure Friction Ratio interpreted Profile
Qc (MPa) Qc (MPa) Fs (kPa) U {(kPa) Fr (%)
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ELECTRICAL FRICTION CONE PENETROMETER TEST RESULTS 1/2
Client; CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
Job Ref.: 203455P2 RL Surface: ~2.3m Data File: 203455P2cptA105a.cpt
Test Date: 10/9/2006 Datum: AHD Operator: NES
Cone Resistance Sleeve Friction Pore Pressure Friction Ratio Interpreted Profile
Qc (MPa) Qc {MPa) Fs {kPa) U (kPa} Fr (%)
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A105a
ELECTRICAL FRICTION CONE PENETROMETER TEST RESULTS 2/2
Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
Job Ref.: 20345SP2 RL Surface: ~2.3m Data File: 203458|E’ZcptA105a.c
Test Date: 10/9/2006 Datum: AHD Operator: NES
Cone Resistance Sieeve Friction Pore Pressure Friction Ratio Interpreted Profile
Gic (MPa) Qc (MPa) Fs {kPa) U (kPa) Fr (%)
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ELECTRICAL FRICTION CONE PENETROMETER TEST RESULTS 1/2
Client: CRONULLA SUTHERLAND LEAGUES CLUB LIMITED
Project: PROPOSED DEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE, NSW
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REPORT EXPLANATION NOTES

INTRODUCTION

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

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

DESCRIPTION AND CLASSIFICATION METHODS

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

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

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

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

Relative Density SPT ‘N’ Value

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

Standard Sheetsi\Repar Explanation Notes
January 2006
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Cohesive sails are classified on the basis of
strength (consistency) either by use of hand
penetrometer, laboratory testing or engineering
examination. The strength terms are defined as
follows.

Unconfined Compressive

Classification Strength kPa

Very Soft less than 25

Soft 256 - 50

Firm 50 - 100

Stiff 100 - 200

Very Stiff 200 - 400

Hard Greater than 400
Friable Strength not attainable

— soil crumbles

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

SAMPLING

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

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

Undisturbed samples are taken by pushing a thin-
walled sample tube, usually 50mm diameter {(known
as a UhOQ)}, into the soil and withdrawing it with a
sample of the soil contained in a relatively
undisturbed state. Such samples yield information on
structure and strength, and are necessary for
laboratory determination of shear strength and
compressibility.  Undisturbed sampling is generally
effective only in cohesive soils.

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

INVESTIGATION METHODS

The following is a brief summary of investigation
methods currently adopted by the Company and
some comments on their use and application. All
except test pits, hand auger driling and portable
dynamic cone penetrometers require the use of a
mechanical drilling rig which is commonly mounted
on a truck chassis.
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Test Pits: These are normally excavated with a
backhoe or a tracked excavator, allowing close
examination of the insitu soils if it is safe to descend
into the pit. The depth of penetration is [imited to
about 3m for a backhoe and up to 6m for an
excavator. Limitations of test pits are the problems
associated with disturbance and difficulty of
reinstatement and the consequent effects on close-by
structures. Care must be taken if construction is to
be carried out near test pit locations to either properly
recompact the backfill during construction or to
design and construct the structure so as not to be
adversely affected by poorly compacted backfill at
the test pit location.

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

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

Wash Boring: The borehole is usually advanced by a
rotary bit, with water being pumped down the drill
rods and returned up the annulus, carrying the drill
cuttings. Only major changes in stratification can be
determined from the cuttings, together with some
information from “feel” and rate of penetration.

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

Standard Sheets\Report Explanation Notes
Januery 2006
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Continuous Core Drilling: A continuous core sample
is obtained using a diamond tipped core barrel.
Provided full core recovery is achieved (which is not
always possible in very low strength rocks and
granular soils), this technique provides a very reliable
{but relatively expensive) methad of investigation. In
rocks, an NMLC triple tube core barrel, which gives a
core of about 50mm diameter, is usually used with
water flush. The length of core recovered is
compared to the length drilled and any length not
recovered is shown as CORE LOSS. The location of
losses are determined on site by the supervising
engineer; where the location is uncertain, the loss is
placed at the top end of the drill run,

Standard Penetration Tests: Standard Penetration
Tests (SPT) are used mainly in non-cohesive soils, but
can also be used in cohesive soils as a means of
indicating density or strength and also of obtaining a
relatively undisturbed sample. The test procedure is
described in Australian Standard 1289, “Methods of
Testing Soils for Engineering Purposes” — Test F3.1.

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

The test results are reported in the following form:

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

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

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

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

A modification to the SPT test is where the same
driving system is used with a solid 60° tipped steel
cone of the same diameter as the SPT hollow
sampler. The sclid cone can be continuousiy driven
for some distance in soft clays or loose sands, or may
be used where damage would otherwise occur to the
SPT. The results of this Solid Cone Penetration Test
{SCPT} are shown as "N<” on the borehole logs,
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together with the number of blows per 150mm

penetration.

Static Cone Penetrometer Testing and Interpretation:

Cone penetrometer testing (sometimes referred to as

a Dutch Cone) described in this report has been

carried out wusing an Electronic Friction Cone

Penetrometer (EFCP). The test is described in

Australian Standard 1289, Test F5.1.

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

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

The information provided on the charts comprise:

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

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

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

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

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

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

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

Portable Dynamic Cone Penetrometers: Portable
Dynamic Cone Penetrometer (DCP} tests are carried
out by driving a rod into the ground with a sliding

Srandard Sheets\Rapart Explanation Natas
January 2006
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hammer and counting the blows for successive
100mm increments of penetration.

Two relatively similar tests are used:

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

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

LOGS

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

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

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

GROUNDWATER
Where groundwater levels are measured in

boreholes, there are several potential problems:

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

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

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

¢« The use of water or mud as a drilling fluid will
mask any groundwater inflow. Water has to be
blown out of the hole and drilling mud must be
washed out of the hole or “reverted” chemically if
water observations are to be made.

Pago 3 of 4



More reliable measurements can be made by
installing standpipes which are read after stabilising at
intervals ranging from several days to perhaps weeks
for low permeability scils. Piezometers, sealed in a
particular stratum, may be advisable in low
permeability soils or where there may be interference
from perched wvater tables or surface water.

FILL

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

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

LABORATORY TESTING

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

ENGINEERING REPORTS
Engineering reports are prepared by qualified

personnel and are based on the information obtained
and on current engineering standards of interpretation
and analysis. Where the repert has been prepared for
a specific design proposal {eg a three starey building)
the information and interpretation may not be relevant
if the design proposal is changed (eg to a twenty
storey building). If this happens, the company will be
pleased to review the report and the sufficiency of
the investigation work.

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

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

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

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

Standard SheelsiRepont Explenation Notas
Jenuary 2008
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If these occur, the company will be pleased to
assist with investigation or advice to resolve any
problems occurring.

SITE ANOCMALIES

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

REPRCDUCTION OF INFCRMATION FOR
CONTRACTUAL PURPOSES

Attention is drawn 1o the document “Guidelines
for the Provision of Geotechnical Information in
Tender Documents”, published by the Institution of
Engineers, Australia. Where information obtained
from this investigation is provided for tendering
purposes, it is recommended that all information,
including the written report and discussion, be made
available. In circumstances where the discussion or
comments section is not relevant to the contractual
situation, it may be appropriate to prepare a specially
edited document. The company would be pleased to
assist in this regard and/or to make additional report
copies available for contract purposes at a nominal
charge.

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

REVIEW OF DESIGN

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

SITE INSPECTICN
The company will always be pleased to provide

engineering inspection services for geotechnical

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

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

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

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

CONSULTING GEOTECHNICAL & ENVIRONMENTAL. ENGINEERS

UNIFIED SOIL CLASSIFICATION TABLE

fexture

solls

place; loess; (ML)

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

NOTE ;

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

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



Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL & ENVIRONMENTAL ENGINEERS

GRAPHIC LOG SYMBOLS
FOR SOILS AND ROCKS

"¢

SOIL

FILL

TOPSOIL

CLAY (CL, CH}

SILT (ML, MH)

SAND (SP, SW}

GRAVEL (GP, GW}

SANDY CLAY (CL, CH}

SILTY CLAY (CL, CH)

CLAYEY SAND (5C)

SILTY SAND {SM)

GRAVELLY CLAY (CL, CH)

CLAYEY GRAVEL (GC)

SANDY SILT (ML)

PEAT AND ORGANIC SOILS

busessay

CONGLOMERATE

SANDSTONE

SHALE

SILTSTONE, MUDSTONE,

CLAYSTONE

LIMESTONE

PHYLLITE, SCHIST

TUFE

GRANITE, GABBRO

DOLERITE, DIORITE

BASALT, ANDESITE

QUARTZITE

DEFECTS AND INCLUSIONS

LLL

CLAY SEAM

SHEARED OR CRUSHED
SEAM

BRECCIATED OR
SHATTERED SEAM/ZONE

IRONSTONE GRAVEL

ORGANIC MATERIAL

OTHER MATERIALS

e
T e

-
éy..‘n

CONCRETE

BITUMINOUS CONCRETE,
COAL

COLLUVIUM




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS
A.B.N. 17 003 550 801 A.C.N. 003 550 801

LOG SYMBOLS

LOG COLUMN" | symsor  |. Lo DEFINITION.

Groundwater Record

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

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

—& Extent of borehole collapse shortly after drilling.
ES

rotation of augers.

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

Ref: Standard Sheets Lag Symbols
Avgust 2001
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

A.B.N. 17 003 550 801

A.C.N. 003 550 801

LOG SYMBOLS

ROCK MATERIAL WEATHERING CLASSIFICATION

CTERM .- | symBoOL |

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

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

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

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

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

ROCK STRENGTH

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

Volume 22, No 2, 1285.

Extremely Low: -

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

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

ABBREVIATIONS USED IN DEFECT DESCRIPTION

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

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

Raf; Stendard Sheets Log Symbals

August 2001
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Unit 3, 39 Buffalo Road
Gladesville, NSW 211%
Telephone: 02 9809 7322

Facsimile: 02 9809 7626 SOIL TEST SERVICES
Email: dtreweek@jkgroup.net.au ABN 43 002 14E 173

Ref No; 20345S8P
Table A: Page 1 of 1

TABLE A
SUMMARY OF POINT LOAD STRENGTH INDEX TEST RESULTS

BOREHOLE DEPTH s s0) ESTIMATED UNCONFINED
NUMBER COMPRESSIVE STRENGTH
m MPa (MPa)
A1 26.06-26.09 0.01 <1
26.81-26.84 0.02 <1
27.10-27.13 0.03 <1
27.57-27.59 0.2 4
A3 13.86-13.89 0.4 8
14.21-14.24 0.2 4
14.73-14.75 0.3 6
15.43-15.46 0.4 8
16.16-16.18 0.8 16
16.55-16.57 0.9 18
A4 14.43-14.46 0.5 10
15.27-15.29 0.3 6
15.81-15.83 0.4 8
16.23-16.26 0.4 8
17.81-17.84 0.4 8
18.57-18.60 1.9 38
19.35-19.37 1.0 20
A5 12.20-12.22 0.9 18
13.09-13.12 1.1 22
13.15-13.18 3.1 62
13.77-13.79 0.8 16
14.21-14.23 0.6 12
15.10-15.13 0.8 16
15.90-15.93 0.4 8
16.54-16.57 27 54
17.67-17.70 1.6 32
NOTES:

1. In the above table testing was com pleted in the Axial direction.

The above strength tests were completed at the 'as received'

moisture content.

Test Method: RTA T223.

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

Ucs =20 !s {50)

w

All services provided by §TS are subject to our standard terms and conditions. A copy is available on request,
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Borehole No.

BOREHOLE LOG Ad
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Client: CRONULLA SUTHERLAND LEAGUES CLUB LTD
Project: SPECTATOR ACCESS UPGRADE WORKS
Location: TOYOTA PARK, 461 CAPTAIN COOK DRIVE, WOOLOOWARE, NSW

COPYRIGHT

Job No. 203455P Method: SPIRAL AUGER R.L. Surface: =~ 2.4m
Date: 22-6-06 JK550 Datum: AHD
Logged/Checked by: V.B./{w
!
LU -
5 & c 5 o
8 = 2 =1 & % 2.8 82
o s g El g8 DESCRIPTION 255|585 £ g Remarks
58 | e i s |28 53®E| 55 |2e3
= o - i= o o L :.’J D
R i a 5 |56 532 |GE|2LE
] .
" \ASPHA.LTIC CONCRFETE. 60r.'nm.t ST <pl - - APPEARS POORLY
1 FILL: Silty clay, medium to high [ COMPACTED
A plasticity, brown mottled grey, with i
— igneous, irenstone and sandstone —
N2_3 1}0 l gravel and traces of ash, concrete r Cgi _ g
P“’D"i‘ 0 4 cobbles, timber and shale gravel. 82 :21 o
1 -
. A i FiLL: Silty sandy clay, medium to MC=PL I
»— i high plasticity, brown mottled grey, -
AFTER N=23 4 with igneous and ironstone gravel, I Ha =
C ¢
1.5 HRS 1,2,1 metal pieces, fine to coarse grained C02=0
PiD=0 l sand and sandstone cohbbles. 02 = 21.2
2 —
| FILL: Silty sand, fine to medium w I
1 grained, grey brown, with glass i
J fragments, tiles, wood chips and L
sandstone cobbles.
3 -4
CH4 = 7.6
N0 |
1,00 r C02 =28
P . L 02 =866
M oL QRGANIC CLAY: medium plasticity, | MC>PL | (VS) -
% fine to medium grained, brown, I
o /yé/ N
s
. ] wn] 8C | SILTY CLAYEY SAND; fine to W VL I
N =20 medium grained, grey brown, high - CH4 = 6.2
1.0.0 plasticity clay nodules. I C02 =1.6
PID=0 02 =75
_ CH4 = O
"o0 Co2 = 0
I 0, | 02 =21.0
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Borehole No.

BOREHOLE LOG Ad

/4

Client: CRONULLA SUTHERLAND LEAGUES CLUB LTD

Project: SPECTATOR ACCESS UPGRADE WORKS
Location: TOYOTA PARK, 461 CAPTAIN COOK DRIVE, WOOLOOWARE, NSW

Job No. 203455P Method: SPIRAL AUGER R.L. Surface; = 2.4m
Date: 22-6-06 JKBB0 Datum: AHD
Logged/Checked by: V.B./{if

m —
5 | o | § ol z| BE
: g g E| 3 g DESCRIPTION 2EE| 22| Eg Remarks
ER: - | £ 3% SEE| B8 |58
23 @Al 3 | B | EIES e8| e5|288
i) LA w o,
a R i fa) G |50 ZEos|helTdcx
LT SC SILTY CLAYEY SAND: fine to W VL
N di ined, , high
A o\ e, g 0
/] ] SILTY SANDY CLAY: medium )
1. / plasticity, grey mottled red, with a L CH4 =
7 A A trace of sandstone gravel. co2 =
?/ [ 02 = 21.1
8- " =
97
g - A4
l -// CH4 =0
59 Sy
10 -///?
/? CHa = 0
A co2 =0
/ 02 =21.1
" “/ ______________
/ zzta:sodvfnottled brown, with
A
/ ironstone gravel,
12“;// CHa = 0
// €02 =10
. / 1 02 = 22.0
s
13—// L
1544
CH4 = 0
//; co2 =0
» // 02 =216
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BOREHOLE LOG
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Borehole No.

A43

/4

Client: CRONULLA SUTHERLAND LEAGUES CLUB LTD
Project: SPECTATOR ACCESS UPGRADE WORKS

Location: TOYOTA PARK, 461 CAPTAIN COOCK DRIVE, WOOLOOWARE, NSW

COPYRIGHT

Method: SPIRAL AUGER
JK5b60

Job No. 203455P

R.L. Surface: ~ 2.4m

grained, red mottled brown, with
iron staining.
REFER TO CORED BOREHOLE LOG

\\SANDSTONE: fine to medium

15—

16 -

17 —

18

20—

Date: 22-6-06 Datum: AHD
Logged/Checked by: V.B./ ?LJ
U) ——
o v
. = c 5 a;
z b @ E = 8 DESCRIPTION s 5E| £ 2 Ea Remarks
Q et = 2 & 5528169 2 c
£ = £ = o5 o5 E| 20 & .t
28 [fa1 o 'ﬁ'_ =3 W= 0 R E @ o . 'g o T
2D |l ] 8 @ = SES| 5gim5 B
GIF ek P il i fa) G | 530 0S| haizdce
Y A4 CH SILTY SANDY CLAY: high plasticity, [ MC>PL|[ {5t-
LA red mottled brown, with ironstone VSt)
) - \gravel. / KW EL




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

CORED BOREHOLE LOG

¢

Borehole No.

A4

4

Client:
Project:

Location:

CRONULLA SUTHERLAND LEAGUES CLUB LTD

SPECTATOR ACCESS UPGRADE WORKS
TOYOTA PARK, 461 CAPTAIN COOK DRIVE, WOOLOOWARE, NSW

Job No. 20345SP
Date: 21-6-06
Drill Type: JKBBhO

Inclination

Bearing: -

Core Size: NMLC

: VERTICAL

R.L. Surface: = 2.4m
Datum: AHD
Logged/Checked by: J.S.K./fu

COPYRIGHT

3 CORE DESCRIFTION POINT DEFECT DETAILS
& LOAD
= DEFECT
= o ) o DESCRIPTION
§ £l E 3 Rock Type, grain character- & - STRENGTH SPACING Type, inclination, thickness,
. % -ig istics, colour, structure, g E’ INDEX {mm) planarity, roughness, coating.
g S g minor components. 5 3 IS(SO}
z [&8] 84| & Z | 5 |k 888eco Specific General
14 ............
START CORING AT 14.23m R NI
SANDSTONE: fine to medium | DW | M | - ¢ @ @ @
grained, red and pale grey, with oooX xBo, 516 B R 1S
occasional orange laminae, W | EL ' T
bedded at 5-15°.
158 " " ™
SANDSTONE: fine to medium DW | M
grained, red brown and pale
grey, with occasional crange
laminae, bedded at 10-20°.
16 L Xws, 30mm.t
- XWS, 35mm.t
-J, 60-90°, Un, R
- 2xBe, 0-2°, Un, R
17 - -
SANDSTONE: fine to medium SW
grained, pale grey with dark
grey laminae, bedded at C-10°. Pl oo
S IR
z-:szzz'zsm_ -cs, 2mma
- XWS, 1Bmm.t
A IS I
EEERE ERRRRRE
SRR N SRR
20 - END OF BOREHOLE AT 19.84 oo S




JEFFERY AND KATAUSKAS
Location No.

FIELD LOG Byt

/2
Client:  L£RONLILLA SHARKST
Project : S84 Liqak KbV ELDCATEAT
Location: L2979, L6 LAFNE, LV COeDeved L8
Job No:. /500777 Method: Jesse /ﬁéﬁﬂﬁ’of{ R.L. Suxface: 47
Date; LxZaZS + 7+ 78 Datum: AL7
T T
g‘ e o]
Samples - 12 o g G B - :
Water and =] * ) . . fm 2o nlwo oo Structure
. — v Mwl $oil Descriptiocn | = sl ol g oo &
Level Field - @ A 2+ vl d o @
Tests ﬁ ﬁ‘ o o t;g.-; T oo B Geology
oY m ~ ~H gl e~
o H g - o 0l 0 w| Xeoek
Al & Do s 0| 0
1 234
.AC;‘E/_ SA, =an bﬁ// /oo_'ic : ; E : =
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m——— =Y ) R
i 2] SRR
| [
- i IR &
* [ B
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T [ T o
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Surface: A7
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JEFFERY AND KATAUSKAS

FIELD LOG

_[%zmnyzéﬂ SR RKS

Client:

SRR B SO R LDE UL LDrCNTLENS T

L LG AETG IS LA LS VL

Project:

LV L L0 A E2E

Location

R.L.

Datum:
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»
-

Method

SIO0 G TT

Date; e IS « 7- 73

Job No:
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: iy N
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JEFFERY AND KATAUSKAS

FIELD LOG

T

Location X

O
/2

Client: CLRONLILLA SHARKS
Project: . SHGRLE ALK KLLOELLELDCNIENT
Location: £2a.2705057 L0 LGAVE,  EVOOL D06 L0

Job No: S5O0 F T2 Method: Jewsse ;ﬂ/ﬁfﬁiﬂ.&f’a&f R.L. Surface: Ar7"
Datum: AL 7

Date: “x=Leg=5 o 778
T ; s T
{ g\ f - Y [}
Samples | 7 2 |zl om o
1oater ana L g ) . ‘ ‘ . T 5ol g o & [structure
. . — ) T Soil Description [ xo d 0 288 &
Level Field ~ oy cwlwaolaoeo
Tests | 5| & |q% sala f=eos | Gectogy
[ L] - gl [
| 9 ” £ ot , 66| o o) <L
n U M
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JEFFERY AND KATAUSKAS

Client:
Project:
Location

Job No:

1933w ~
Loxzauag i L LIl
puey T LTI e
Kil1suag 19y ﬂ# — —
dousistsuon M 54
!Mwmwﬂﬁcou N T T
PINISTAR M M
R X X
c X o N o
c
: \ .
e Y 2N N
g 3 I3 8 Wy
: ; N
[a] N y Q
— \ w,ﬁ;& v
- M /m_
% ~ T N N D
LR L1
— “STEEETS e e VPN —
pPaTyTun a a
bo1 crydeasn ////~/ﬂ////1/..mwm
! 1 ! Jt ﬂ _.“. ﬂ W “w T H ] T T T T T
((w) vadea g & g 9@ N | T
) ) R - e e ]
M~GMKH @m 78
[o S TR e 5
E @A 0 2N Ay -
v o B ] O
7

Date: ke ES « 7. 73

Water:
Level




Jeffery and Katauskas Pty Ltd J(

CONSULTING GEOTECHNICAL ENGINEERS
Borehoie No.

IO/ E S0/A

BOREHOLE LOG

Client  L@ONLLLA SHARLKS
Projecl: _SAARA F2TRE K EDEVELOCATEN T
LocaEtion: L£o0G7a/ A\ L0048 L2871 E  IVEI L L0 L.
B _
Job No.  /800FT77R Method: _SPikAL ALAGER R.L. Surface: 2 dm.
Date: fb T G L6 RIG, Daturm: AL
3
e [} "S.‘ Q
B @ o S 1 2 |8 DESCRIPTION eS| 25 luEn Remarks
c © % = = = D= 25 2 riccd
.81 E © a 2 = 9 2 e | 282
QO I O © & c U Q& o ©
g & o» i (m] O D0 =z O G o kPa.
Y L\ AL Coreger) Fondg ani
_5“0/772/ &gfam/ #25.5, i ffffjﬁzf ar
cobbH/EeS, Droke, e L T o roass
eI, RS, el | Al
" eooesy
N - LOMCECTED.
s
452 i
v | e
SLANE LIAIDEY
WEIGA T B
OF KOLAS L
N2
o5 4 &, /3500 -
j BOLINCING) —
¥ o d?gﬂ/yf C_A,_ﬁy: nyh ML
. A I1ETL), Grel). T PLINGEAST
7Y Eits L DO,
T ¥ L
£ ..
¥
N/ - / -
2/ 700mm : v :
1 ENL OF BOREHSCLE AT £ 7 "
I L
= -
- T -
I
o 4 -
x
& i B
3 Z




Jeffery and Katauskas Pty Ltd ‘4—’(

CONSULTING GECTECHNICAL ENGINEERS

Borehole No.
BOREHOLE LOG o
Client: ERDONLIL LA S PRI
Projecl. _SH ALK FLGRK KEDLE YV ELOPATEN 7
Localion: Loq g /Al L% L2808 Y SVEID L DA ATE
Job No. /800977~ Method: _S=ik9s ALAGER KL Surface: / 7m.
Date: YA o8 KIS Datum: A KL
B
e [y . Q
L 2 C o= E
g 0 3 E 3 ® o 5 § @ 28
© g o = L 14 DESCRIPTION 2| &5 =ed Remarks
= - = = L ig @ Z2E | Z2A 1@
o] = o fat o = ® w = g A © o P
.9 @ o D U E g 58] 6% | TAE
D 2w i O o (DO =0 O kPa.
T BSEHEI T Ve RE TE Cveer oG AT ENT T
(S . I
] FHL - Llonpery Sand wiits
7 gro:/ P ot oo -
i ottt Prmber  POORLY
FTOcyrmen s, ook EOMRALTED.
v i 7 ]
A/:é / ey {
S
2 £ .33 . L
1 becgm/b/g i
- e .sv'/_"y Sor. -
£ L
- U on |oraanic coay: ik WL S
</ 1 VXV srad. / Yo 3
4 oYY/ fragmemis‘_ L
27 70T mm .
v 4 A
j "“/ b
4-%/ i
SLIAKC i
LINLIE R ¥ -
HAIVIER . 3
WEIGH T
e ENET CF BOREHOLLE A7 4 B -
o _
},,, 1 -
I
5] b A
s
& - L
3 7z




Jeffery and Katauskas Pty Ltd ‘-’E(

CONSUILTING GEOTECHNICAL ENGINEERS

Borehole No.
507
Clienl  £@oNLLLA _SHARLKS
PojRCl  _SH AR LR KEDEVELOLATLEN T
LOCENON, L@ OTud NS LU LIRS G LT BVETDL 2 AL,
Job No. /5009777 Method: _Seess ALAEER R.L. Surlace: /7o,
Date: Y AN /4 L0 K. Dajum: AHLO
&
— C =~ Q
o o 3] &= £®
g B |E|e |8 o5 | 5% | 22
3 @ o = HER [ DESCRIPTION gol 25 loeD Remarks
ce| & = < Z & 25 | s | &858
8| E = a [ = o 2| 2Z |Ee8
v Q © (] @ O |le o S o oD
o ) ic O G 100 . = O O« kPa.
&5 FILL: SOy ﬁofg/ /
Yo/ Sew S rresTii N
/O/JS‘%///Q/ recs browun el s
e nz/n:g% SO '
Grovel! onty cobbes, -
Yroee of hmber |
2 /D/ec“es‘.
Z L.
4 i
2
\ 4 3 3
/ L
/ L
- -
- I
/ L
/
/ VLT AN SHTY LLA2Y" /0(._(/ bRV aE Y- .
7 PRI fAPS I ot -
i ook orde, abc//?ag/)/ L
7 reery Iho/itsimns.
; L
y, R
/ -
s EN OF BEWCEATHE A5 T 8m. |
5 L
s -
[ 1 l-
T
[ J
2
[y ] s
3 7




COFYKIGHI

Jeffery and Katauskas Pty Ltd ‘-P(

CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.

BOREHOLE LOG 401 1'”

Client: CRONULLA SHARKS
Project: SHARK PARK REDEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE
Job No. 15009JTP Method: HAND AUGER R.L. Surface: N/A
Date: 25—1-96 Datum:
’
Logged/Checked by: D.J./ "+
o
g 5
— -
3 g . el 8 Pz 83
g & T £ - B DESCRIPTION L5 | 52 £ Remarks
E3 2 —~ g o S= wa 2c
[~ = fal oG 25 a ot
12 o T | % | 8| %k 35 | 55| 558
s& BEGK £ a 5 | 50 =8 | S& | i
DRY ON REFER TO 0 E$%S TOPSOIL: Silty sand, fine GRASS COVER
COMPLE ] SCALA - \ rained, brown, with some / M L
TION SHEET ine roofs.
FiLL: Clayey siity sand, fine I APPEARS
gralned, grey, with some clay | POORLY TO
nodules and fine to medium MODERATELY
gravel. i  COMPACTED
FiLL: Sand, fine to medium
1 grained, yellow brown, with ™
some clay bands.
END OF BOREHOLE AT 1.3m . HAND AUGER
REFUSAL
2= L
3~ -
4-- |—
5 -
6 I
7




COPYRIGHT

Jeffery and Katauskas Pty Ltd ’(
+

CcONSULTING GEQTECHNICAL ENGINEERS

Borehole No.

BOREHOLE LOG 402 .

Ciient: CRONULLA SHARKS
Project: SHARK PARK REDEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE

Job No. 15009JTF Method: HAND AUGER R.L. Surface: N/A
Date: 25—1-96 Datum: -
L
Logged/Checked by: D.J./‘/L»
“ Ly
= o
5 % o | £ S| EX
bt 1 — v o Y Thaed
° & @ E| - 2 DESCRIPTION 5 | 58 £En Remorks
o4 - g o E e c g
[ £ £ Tk Ry iy i
238 o 2 G g =8 a2 £ | E23
S5 |okmln Kl @ 2 £ B G iy 558
O o Jin} ] e [= L] o =0 ()3 To o
DRY ON REFER TO 0 {d TOPSOIL: Silty sand, fine to GRASS COVER
COMPLE— SCALA R - medium grained, brown, with L L
TION I SHEET some fine roots.
1 FILL: Clayey silty sand, fine - APPEARS
| groined, grey, with some roof | MODERATELY
bands ond fine fo medium COMPACTED
] gravel. P
' 1 i
as above, i
R but with some coarse slag |
gravel.
q 2 [
1 FiLL: Gravelly sandy ciay, MC>PL .
. jow to medium plasficity,
brown, fine to coarse
\ sondsfone_gravel. | HAND AUGER
i END OF BOREHOLE A7 2.6m - REFUSAL
3 -
4 -
5 -
6 - -
7




COPYRIGHT

Jeffery and Katauskas Pty Ltd ‘;(

CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.

BOREHOLE LOG 403

Cilient: CRONULLA SHARKS
Project: SHARK PARK REDEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE
Job No. 15009JTP Method: SPIRAL AUGER R.L. Surface: N/A
GCH RIG
Date: 25-1-96 y Datum: -
y
Logged/Checked by: D.J./ fv
2 3
—
5 2 . @ S S| B2
g & E E | 3 DESCRIPTION 5 | 5& Eu Remarks
- - ~ U ois o b or
oo - = o= 2= N0 +.E
30 T = . A ] @ U T
PR = 5 a 5 T8 25 5% | 558
&5 N i a & =FE =0 ox | faox
0 FEE7¢ TOPSOIL: Silty sand, fine to GRASS COVER
- - medium grained, brown, with M -
same fine rools,
I FILL: Clayey silly sand, fine i
N = 2 grained, grey, with some fine APPEARS POORLY
< 3 to coarse gravel. COMPACTED
3 L
| : i
4] L
3 -
3
p FILL: Gravslly sandy clay, MC>PL
low to medium plasticity,
7 brown, fine fo coarse gravel,
12R with some cobbles.
.
AFTER 4
* 5 HRS,
No=[ 1 i
2
3
20
6
3 L
3 -
6
4 W 0L~ | ORGANIC CLAY: medium fo high | MC>PL | St =
Pl J M/ 0H plastieity, dark grey, with -
/\w numerous fine reots,
4 ] L
5—:/% ..
1 0s above, r
- bui pale yellow brown, with L
M some fine roots.
& \rX
END OF BOREHOLE AT 6.0m
7




COPYRIGHT

Jeffery and Katauskas Pty Ltd '!(

CONSULTING GECTECHNICAL ENGINEERS

Borehole No.

BOREHOLE LOG 404 .

Client: CRONULLA SHARKS
Project: 'SHARK PARK REDEVELOPMENT
Location:  CAPTAIN COOK DRIVE, WOOLOOWARE

Job No. 150094TP Method: SPIRAL AUGER R.L. Surface: N/A
Date; 25—1-96 GCH RIG Datum: -

Logged/Checked by: D.J./%Z

bl —
ﬁ a
" i o = . 5>
< = z =13 = g | B
g & w E 3 DESCRIPTION o5 SE = Remarks
x o — o p o o m
g - < 3= 5= Ba = E
[ £~ - LT eyt - .=
22 o b " & | £a a2 | 2. EE3
£ |omge 2 2| 5 |58 25 | 82 | 2d&
0TI TOPSOIL: Silty sand, fine to GRASS COVER
4 - medium grained, brown, with M 8
some fine roots.
l b FILL: Clayey sitty sand, fine r  APPEARS POOQRLY
N = 5 1 grained, grey, with some fine | 7O MODERATELY
i 8 fo cearse gravel and cobbies. COMPACTED
g L
14 14 "
9
5
3
5 i
4 J
9
z7 W
_¥_
AFTER l _
2.5 HRS
N_ = 2
1 5
5
5 3 - -
3
2
1 QlL~ ORGANIC CLAY: medium fo high MC>PL F - -
K OR plasticity, dark grey, with -
] some fine roois.

R

END OF BCREHOLE AT 4.5m




COPYRIGHT

Jeffery and Katauskas Pty Ltd J(
+

CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.

BOREHOLE LOG | 105

Client: CRONULLA SHARKS
Project: SHARK PARK REDEVELOPMENT
Location: = CAPTAIN COOK DRIVE, WOOLOOWARE
Job No. 150089JTP Method: SPIRAL AUGER R.L. Surface: N/A
Date: 25—1-96 GCH RIG Datum: —
Logged/Checked by: D.J.//%
] -
[s]
- W
g P W £ - g DESCRIPTION o5 | 52 Euq Remarks
. fid ~ o i 5% wa 2.
£ = = G 2= 8 -y
'3 0 o - [a w0 n e 2] @ T
29 Bkl = & | £ | £2 55 | 5% | 558
Ge  [BEsl i a & =13] - 73] S® | Taco
¢ TOPSOIL: Silty sand, fine to L GRASS COVER
- \medium grained, brown, with M L
some fine roots.
FILL: Clayey silty sand, fine " APPEARS
N = % grained, grey, fine to coarse { MODERATELY
= A gravel, with some cobbles. . COMPACTED
i L
g t |-
9 L
. 11 i
11
3 L
7
6
2 W -
L an 2
AFTER 3 APPEARS POORLY
1.75 COMPALCTED
HRS i
! ¥ 3 -
4 .
5
5
[
4
& 4
8 Ot— | ORGANIC CLAY: medium {fo high MC>PL St - -
OH plasticity, yellow brown with -
numerous fine fo medium roocts,
END OF BOREHOLE AT 4.5m
5 =i L.
6 -
-




COPYRIGHT

Jeffery and Katauskas Pty Ltd ‘_P(

CONSULTING GEOTECHNICAL ENGINEERS

Borehole No.

BOREHOLE LOG w08

Client: CRONULLA SHARKS
Project: SHARK PARK REDEVELOPMENT
Location: CAPTAIN COOK DRIVE, WOOLOOWARE

Job No. 15009JTP Method: SPIRAL AUGER R.L. Surface: N/A
Date: 25~1-96 GCH RIG Datum: -

Logged/Checked by: D.J-/%

SAMPLES

DESCRIPTION Remarks

Gro;.jndwm‘er
Depth (m)
Unified
Classification
Moisture
Condition
Consistency/
Rel. Density
Band
Penetrometer
Reodings {kPa.)

Record
Field Tests

US0
B
S

TOPSOIL: Silty san,d fine to GRASS COVER
medium grained, brown, with

some fine roots.

FILL: Clayey silty sand, fine " APPEARS POORLY

grained, grey, with some fine TO MODERATELY
to coarse gravel. COMPACTED

O
b

T
T

!

0” ~ Graphic Log

TR
0202020025 %%
SRR
CSRSAREKELIG

<2
Ke
>

5
e
%

mqﬂbmwuu&wuu’

FILL: Gravelly sandy clay, MC>PL

medium plasticity, brown, L

fine to coarse gravel. APPEARS PQORLY
- COMPACTED

%
D
SRR

’
&3

&
35

%
&
&

AFTER
1 HOUR

3%
55

9
585
(K0
ERRRR

0

&
X

SIS
odele%
otede
R

0

03
35

5

Y IR - 3 N B L UY AP JUPR SV

/W Ol— | ORGANIC CLAY: medium fo high | MC>PL | (F) - -
+ A, OH plasticity, grey brown, with L
scme fine recots and a trace

of shells.
END OF BOREHOLE AT 4.5m k

bt
[N&
&




Jeffery and Katauskas Pty Ltd

COMSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

ELECTRICAL FRICTION CONE PENETROMETER TEST RESULTS

EFCP No.

806

112

Client: Cronuta Sharks
Project: Shark Park Redevelopment
Location: Captain Cook Drive, Woolooware, NSW
Job Ref.: 15009JTPcpt806 RL Surface: NA Data File: APG51158.H1
Test Date:  5/4/00 Datum: NA Operator: MK/AK
Cone Resistance Sleeve Friction Friction Ratio interpreted Profile
Qc (MPa) Qc (MPa) Fs (kPa) Fr (%)
0 10 20 30 40 50 012345 0 100 200 300 400 500 0 5
0 e 0
T": = SHLL D Sy /:/135/,
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4 = | cohpociad.
= P i
1 LI *'“;‘_, ar=a 1
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o ey
. 5 X
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2 e, A 2 :%ay and sy sond
4 - d - CErme Appeons pociy
&“H. :'?_‘__""‘ ;;F F, [‘Dﬂ?ﬂacfea{
=7 b i
Y
K 2 — 3
7 - bl LT
[ il D i
‘ LRBANI/C ST Y O2L4Y:
{ 3 SoFfA with S,
4 4
- }
< i J
B I
L
a1 U %
£ RD
5 L\ o N 3 SIND P2 SILTY SAND
h Soose S5 e ferare .
A L
\
L ¢
e b
6 -~ » 6 as above,
) b Luk Serse 1o very
gj i Ferse,
T -
7 /‘) e it /"") > 7
. \} LLAY: Firm fo siiA
C N = :
~ 5 i SHLTY SAND . mmedm
5 L 1A \ 8 Tese Fo olesse,
=t ANR
5 < ™ i/ 7 \SVLTY LLAY: very sHE Ve
f 1= T VETY SAND TO _CANDY ST
§ meciiim a’eme//:ora’.
~ .
n SHETY LLAY .
9 y /;, /) 9 virsy A
i
- D) 4
l h \ 3
1o L b d 10

Interpreted by: 472 &
Checked by: fw/




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

I

EFCP No.

806

ELECTRICAL FRICTION CONE PENETROMETER TEST RESULTS 2/2
Client: Cronulla Sharks
Project: Shark Park Redevelopment
Location:  Captain Cook Drive, Woolooware, NSW
Job Ref.: 15009JTPcpi806 RL Surface: NA Data File: AP051158.H1
Test Date:  5/4/00 Datum: NA QOperator: MK/AK
Cone Resistance Sleeve Friction Friction Ratio Interpreted Profile
Qc (MPa) Qc (MPa) Fs (kPa) Fr {%)
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Cone Resistance Sleeve Friction Friction Ratio interpreted Profile
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Client:
Project:
Location

Cronulla Sharks
Shark Park Redevelopment

. Captain Cook Drive, Woolooware, NSW

Job Ref.:

Test Date:

15008JTPcpt808
6/4/00

RL Surface: NA

Datum:

NA

Data File:
Operator:

AP061530.H1
MK/PH
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Qc (MPa) Qe {(MPa} Fs (kPa} Fr (%)
C 10 20 30 4 SO 012345 0 100 200 300 400 500 0 5 10
0 X = o 0
b C] it FrL: _9'/'//?7/ sond. Appears
A f % . /Oaar_/y aﬂm/aac/ea.’
e - A i FLLL  Sutey /ey Apoecws
a T ).} 2 poork mmfaac)és.’
1 f] B 1 :
) g
= »! T
w.“...-. T FT T el
= ;.E ?: g.r obave, L )
- - | {4 P IERns A aro e
2 T < T N 2 . compdeted /__'_y—_..
-y i =~u RNl T
I 2 w a5 ZHoVE,
*qﬁ ¢l bt gppeors /aaaré/
S ‘:"' } | 19 (Dmpac/’eo’.
3 - e 3
OREAMNIE SILTY LAY
very SOFF Fo _Sorv.
4
T
4 4
E
N
= {
[:1]
[a]
5 5 J
N S ]
i ™~ \ SAND AMD S/ILTY SAND )
\ { IR LIy FEnsE
\ N
] <
.
B ] S =L 6 a5 zhove,
S bt Aense /o very aknse,
’/j /‘J
y e
SN ; 7
r}
L~ B p N
{ o L SLrY LAY SRR
-
5
8 5} 8
e f <
z =
9 PNt = ) e
= : SAND T SILTY, SAND
= - mecliiimr dense /o
= ™~ AN T\ gense. A
{ < < LLAY: versy S
1o U ) 2 10

interpreted by: 4 4.
Checked by: PI,J



Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

ELECTRICAL FRICTION CONE PENETROMETER TEST RESULTS

e

EFCP No.

808

212

Client: Cronulia Sharks
Project: Shark Park Redevelopment
Location: Captain Cook Drive, Woolooware, NSW
Job Ref.: 15009JTPept808 RL Surface: NA Data File: AP061530.H1
Test Date:  6/4/00 Datum: NA Operator: MK/PH
Cone Resistance Sieeve Friction Friction Ratio interpreted Profile
Qc (MPa) Qe {MPa) Fs {kPa) Fr {%)
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Client:
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Cronulia Sharks
t: Shark Park Redevelopment

Location:  Captain Cook Drive, Woolooware, NSW

Job Ref.: 15009JTPcpt809 RL Surface: NA Data File; AP051052.H1
Test Date:  5/4/00 Datum: NA Operator: MK/AK
Cone Resistance Sleeve Friction Friction Ratio Interpreted Profile
Qc (MPa) Qc (MPa) Fs (kPa) Fr (%)
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Clienf:

Cronulla Sharks

Project: Shark Park Redevelopment

Location:  Captain Cook Drive, Woolooware, NSW

Job Ref.: 15009JTPcpt809 RL Surface: NA Bata File: AP051052.H1
Test Date:  5/4/00 Datum: NA Operator: ME/AK
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