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8th Jlme 2004

Kenmick Group Pty Ltd 

Unit 3 575 Great Western Highway 

FAULCONBRlDGE NSW 2776

ATTENTION: Mr. Dahdah

Dear Sir, 

RE: Proposed Residential Development, Cnr. Derby and Castlereagh Streets, Penrith.

As requested, Brink & Associates visited the above site on the 25
1 

May and 1 
st 
June 2004 

in order to undertake a geotechnical investigation with the purpose of identifying the 

site’s subsurface conditions and consequently providing recommendations and advice in 

relation to the design and construction of the proposed residential development.

This report presents the details and results of the investigation undertaken and provides 

information on the site’s surface and subsurface conditions, the geotechnical features 

present and gives recommended parameters relevant for the project’s structural design. 

Details on footing design and construction are also included.

For and on behalf of 

Brink & Associates

~:.
Reviewed by 

~~~ 
~C. Blinman, BE Civil (Hons) MIEAust CPEng NPERRalph Erni B.Sc. Eng (Civil) 

Senior Geotechnical Engineer Manager Engineering Services
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1.0 INTRODUCTION 

As requested, Brink & Associates carried out a geotechnical investigation on the 25’h 

May and 1 
s, 
June 2004 of the combined land known as Lots 14, 15A, l5B, 16A and l6B 

ofDP 1582 and DP 347812 in Penrith ("the site"). The purpose of this investigation was 

to provide detailed information on the surface and subsurface conditions of the site, to 

identifY any constraints that need to be placed on the development from a geotechnical 

viewpoint and to provide recommendations and advice in relation to the design and 

construction ofthe proposed residential development.

We understand that the proposed development for the site is to comprise the demolition 

of all existing improvements and the subsequent construction of three residential 

apartment buildings of three to four storeys each, with the inclusion of a double-storey 

below-ground basement car park. Unreferenced plan and elevation drawings of the 

proposed development prepared by Adrian Winton Architects and a survey plan, 

referenced Sheet I of L prepared by T Grabara & Associates, both dated May 2003, were 

provided by Kenmick Group Pty Ltd for information purposes. Based on the provided 

design levels, we infer excavation of the land will be required to a depth of about 6.0m 

below current ground surface levels as part of the construction of the basement car park.

Specifically required from this investigation was detailed information on the site’s 

subsurface conditions to determine the founding stratum and to verify that this material is 

suitable as a foundation for the proposed development. Recommended design parameters 

in relation to the site’s geotechnical constraints and suitable footing and retaining wall 

alternatives were also to be provided. These items are discussed herein.

2.0 FIELD INVESTIGATION

The field investigation was conducted under the direction of one of our Senior 

Geotechnical Engineers from our Sydney office. In order to investigate the site and 

provide all necessary infonnation for the design and construction of the development, the 

following field investigation was undertaken:

. A detailed inspection of the site’s surface and surrounds to identify existing site
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features and to assess geotechnical/geological consistency with the adjoining land. 

. Excavation by truck mounted drill rig of five boreholes (BHI to BH5) to depths of 

between 7.2m and lOAm below the existing surface levels at the locations shown on 

our Drawing No. S04114-1. 

. Standard Penetration Tests (SPI’s) at regular intervals throughout all boreholes in 

order to assess the in-situ strength of the soil profile below the site. 

. Collection of several soil samples of the subsurface soils from the boreholes in order 

to provide potential laboratory test specimens for later testing.

The above investigation was undertaken in order to gain an understanding of the site’s 

geotechnical conditions and to assess subsurface soil strengths. The field investigation 

results are presented in Appendix A.

3.0 SITE CONDITIONS 

3.1 Location 

The site is positioned within a predominantly residential area near the central reaches of 

Penrith, approximately 500m south of the Penrith Town Centre and 400m east of the 

Nepean Square Shopping Centre. Furthermore the site forms the north-western comer of 

the intersection between the kerbed and sealed Derby and Castlereagh Streets.

3.2 Topographv 

The site is located within and near the eastern extremity of the low-lying terrain that 

forms the Nepean River Valley. The land within the site and its surrounds is therefore 

generally flat and exhibits a gentle westward fall of typically between 10 and 30 and a 

crossfall of about 10 down towards the south.

3.3 Surface Details 

The near square-shaped site, which covers an area of about 3600m2, has a frontage of 

about 60m along Derby Street as well as Castlereagh Street. It encompasses five existing 

lots including Lots 14, 15A, 15B, 16A and 16B ofDP 1582 and DP 347812.
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At the time of our investigation, the two northem Lots (Lots 14 and 15A) were 

undeveloped aside from a concrete slab located within the north-eastem region of Lot 

15A. Their surface was topped by a thick grass cover and contained a minor mound of 

building rubble and some compost heaps. Privets and some mature trees formed hedges 

along the south-westem boundaries of Lots 14 and 15A as well as the north-western 

boundary of Lot 14. A large Wattle tree stump was encountered within the north-western 

comer of Lot 14.

Lot 15B contained within its eastern region a single-storey weatherboard and tile roof 

cottage that was surrounded to its cast by a verandah and a lawn garden and the south by 

overgrown flowerbeds. Aside from a concrete slab located in the Lot’s south-western 

comer, the remaining westem region and northern driveway comprised lawn gardens.

Lot 16A contained within its central to eastem reaches a single-storey cottage of brick 

wall and tile roof construction. Some visible cracks within the walls are indicative of 

possible previous moderate foundation movement. Surrounding the building to the east 

was a lawn garden and to the west a concrete driveway I car parking area. Flowerbeds 

were located to the south of the building and within the Lot’s north-westem and south- 

western comers. They contained predominantly bushes, some ground foliage and a 

number of young trees. The north-western flowerbed was surrounded and supported by a 

Kopper log retaining wall up to O.5m in height as a result of the previously required 

filling within the site to obtain a level building platform and pavement.

Lot 16B comprised a single-storey cottage of rendered brick wall and tile roof 

construction, surrounded to the east and north by a concrete paved access road / car park 

area and to the south by a gravel topped garden. A brick wall formed the southern 

property boundary.

wing to the iocalon of the existing buildings wilhin Luls 1 A alld B, lhe exlensi ve 

concrete pavements and their limited accessibility, the investigation within these lots was 

limited to the flowerbed in the north-western comer of Lot 16A.
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The properties to the north and west of the site contained two to three storey residential 

apartment buildings of brick wall and tiled roof construction. To the south and east of the 

site however, the properties contained generally single-storey residential houses of 

similar style and aged as those encountered within the subject site.

3.4 Subsurface Condition 

The Geological map of the area (Penrith I: 1 00,000 Geological Series Sheet 9030) 

indicates the site to be located within the Nepean River Basin, which is affiliated with a 

large number of smaller creeks and associated flood plains. This site in particular is 

shown to be underlain by the Cranebrook Formation formed during the Quaternary period 

of the Cainozoic Era, consisting of Fluvial Gravels, Silts, Sands and I or Clays. This 

formation typically overlies the Bringelly Shale Formation of the Wianamatta Group. 

Based on the Geological map, the transition between the above fOlmations is located 

about 200m south-east of the subject site.

Subsurface conditions encountered within the boreholes are detailed on the attached 

Engineering Logs presented in Appendix A. These logs confirm the presence of the 

above anticipated Cranebrook Formation and may be described in summary as follows:

TOPSOIL FILL: SILT to a depth of about O.3m in BH4 only, low plasticity, 

dark brown, dry to moist and poorly compacted, overlying,

FILL: Silty Sandy GRAVELS containing crushed Concrete, Shale 

pieces and roadbase gravels to a depth of about 0.8m in BH4 

only, light grey, dry and moderately to well compacted

or

TOPSOIL: SILT to depths of between about O.4m (BHl, BH2) and 0.7m 

(BH5), low plasticity, dark brown to brown, generally dry to 

moist and soft to firm, overlying,
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FLUVIAL DEPOSITS: CLAY, Silty CLAY and Silty Sandy CLAY containing 

Ironstone fragments to depths of between about 6.5m (BH2) 

and 9.0m (BHl), medium to high plasticity, brown I dark 

brown grading to light grey, yellow-brown and red-brown, 

generally dry to moist and stiff to very stiff, overlying,

Clayey SAND to depths of between about 7.3m (BH2) and 

102m (BHl), fine to medium grained, brown to yellow- 

brown and light grey, moist and medium dense to dense, 

overlying,

GRAVELS I Sandy GRAVELS to depths of between about 

7.2m (BH4) and lOAm (BHl), moist to wet, dense.

Bedrock was not encountered within the borehole excavations. The very dense Gravels 

encountered at the base of all boreholes induced refusal of the TC-bit.

Although groundwater was not encountered within the borehole investigations, the 

Gravels within BHl and BH2 were encountered in a wet condition indicating that some 

ground water seepage flows are present.

4.0 DISCUSSIONS AND RECOMMENDATIONS 

4.1 General 

Based on the topography, our inspection of the site and the subsurface conditions 

encountered in our investigation and as discussed above, we believe filling within the site 

to have been limited to localised areas requiring level building I pavement platforms. 

Included in these fill areas is the raised and retained flowerbed located within the north- 

western comer of Lot i 6A. BH4, which was excavated within this tJowerbed, 

t:ncounkrt lupsuil fills l:uIlsisk of low plasLicily dark bruwn SILT io a epih or about 

O.3m below ground surface level. This topsoil fill was found to be in a dry to moist 

condition and poorly compacted. Underlying these topsoil fills were Silty Sandy 

GRAVEL fills containing crushed Concrete, Shale pieces and roadbase to a depth of
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about O.8m below ground surface level. They and were light grey in colour, dry and 

moderately to well compacted. Other more minor and localised surface filling was 

identified within the site in the form of some building rubble within Lot l5A and compost 

heaps within Lot 14. We advise that all the topsoil fill and fill material is unsuitable as a 

foundation material. It must be excavated from within the development area and 

stockpiled for removal from site or re-use in landscaping (where applicable).

The remammg undeveloped areas were found to be covered by a layer of topsoil 

consisting of low plasticity dark brown to brown SILT to a depth of between about OAm 

(BH1, BH2) and O.7m (BH5) below ground surface level. This topsoil was found to be in 

a dry to moist and soft to firm condition and is considered unsuitable for use as a 

founding stratum.

Fluvial deposits were encountered underlying the topsoils, topsoil fills and fills to depths 

of between about 7.2m (BH4) and lOAm (BH1) below ground surface levels, comprising 

the following individual profiles:

CLAY, Silty CLAY and Silty Sandy CLAY of medium to high plasticity was 

encountered to depths of between about 6.5m (BH2) and 9.0m (BH1) below ground 

surface levels containing varying amounts of Ironstone fragments throughout the 

profile. The brown I dark brown grading to light grey, yellow-bro\\’l1 and red-brown 

Clay was found to be generally in a dry to moist and stiff to very stiff condition. This 

soil will provide a suitable foundation but may be of limited bearing capacity when 

considering footings for a three to four storey building. For foundations within this 

soil profile, the design bearing capacity values in Table NO.1 in Section 4.2 of this 

report may be adopted. 

Underlying these Clays was fine to medium grained Clayey SAND to depths of 

between about 7.3m (BH2) and lO.2m (BH1) below ground surface levels. This 

brown to yeliow-brown and light grey material was found to be in a moist and 

medium dense to dense condition. This soil will provide a suitable foundation but 

may he of limited bearing capacity when considering footings for a three to four 

storey building. For foundations within this soil profile, the design bearing capacity
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values in Table No.1 in Section 4.2 of this report may be adopted. 

GRAVELS / Sandy GRAVELS were encountered at the base of all borehole 

excavations. The depth to top of gravels, and analogously the thickness of the Clay 

and Sand profiles, increased from 7.2m (BH4) below ground surface levels within 

the western site regions to lOAm (BHl) within the central to eastern regions. The 

dense and moist or wet Gravels induced refusal of the TC-bit and are therefore will 

provide the most suitable foundation for the proposed development. Design bearing 

capacity values are provided in Table NO.1 in Section 4.2 of this report.

Rock was not encountered within our borehole excavations nor were rock outcrops 

identified within the subject site or it’s immediate surrounds.

The groundwater table was not encountered within any of the borehole excavations. 

However, other investigations undertaken by Brink & Associates in previous years within 

the surrounding area have identified groundwater tables at depths of up to about 7.5m 

below ground surface levels, which are similar to the subject property’s ground surface 

levels. We therefore anticipate the dry conditions experienced in Penrith over the last 

year may have caused a reduction in the groundwater table and induced the dry 

conditions encountered within the boreholes.

In addition, we anticipate the upper regions of the encountered fluvial deposits to be 

relatively impermeable to surface water ingress and subsurface seepage flows owing to 

their high Silt and Clay content (visually assessed as greater than 70% in volume). 

Seepage flows are therefore considered limited to the more sandy profile near the base of 

the soil and the gravelly profiles, which are considered more permeable owing to a lower 

Silt and Clay content. The encountered wet gravels within the BHI and BH2 excavations 

support the inferred seepage conditions. On inspection of the boreholes approximately 3 

hours subsequent to their completion, no build up of water was identified. This 

substantiates the fact that the wet conditions are the result of current slow seepage Hows 

rather than saturated groundwater levels.
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Based on the encountered conditions and the design levels, we anticipate that the seepage 

flows will not adversely affect the proposed development. However, we do anticipate that 

the seepage flows through or groundwater levels within the sandy and gravelly profiles 

are likely to increase during and after more substantial rainfall periods. These flows / 

water table may be constrained vertically by the impermeable Clays overhead, thereby 

generating a confined / charged aquifer within the sandy and gravelly profiles. These 

conditions are considered to have an adverse effect on the installation of deep footing 

systems.

4.2 Footings 

From our observations, our borehole investigation results and the anticipated 6.0m deep 

excavation of the land for the basement car park, it is evident that the Gravels (estimated 

bearing capacity of 500kPa), which were encountered from depths of between 1.2m and 

4.2m beneath the estimated building footprints, will provide a suitable foundation for 

deep footings. At this level the gravels will provide a foundation, which will experience 

only minor settlement and ground movements. We consider that piers founding on the 

Gravels will provide the most suitable footing system for the proposed building due to the 

depth of this stratum. This will involve removal of the overlying fluvial soils to a design 

level of approximately 6.0m below ground surface levels and construction of concrete 

piers to the depth of the Gravels. The piers are to be additionally socketed into the 

Gravels. The socket depth and pier dimensions depend on the load requirements and are 

to be based on the design bearing capacity values provided below in Table No.1. The 

high cost of such footings is however to be considered and weighed up against alternative 

footings such as pad footings. Should foundation on different materials be considered, 

design bearing capacity values are provided below in Table No.1.

The footings should be designed and constructed III accordance with the 

recommendations and advice contained in AS/NZS 2870-1996 "Residential Slabs and 

F tings". In a iliun, lhe evelopmeni must be carried out in accordance with sound 

engineering principles and the following recommendations and advice:

. For the purpose of the footing design for the proposed development, the site is
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classified as CLASS H (high ground movement) in accordance with ASINZS 

2870-1996 "Residential Slabs and Footings". We anticipate that the material has 

the potential to shrink and swell in the range of 40mm to 70mm due to wetting 

and drying processes. 

. All footings of the proposed building must found on natural ground of similar 

bearing capacity to prevent differential movement resulting from varying 

foundation materials. We therefore recommend all footings to found entirely 

within the gravels located from depths of between about 7.2m (BH4) and 10.2m 

(BH 1) below ground surface levels. Alternatively all footings are to found either 

entirely on the in-situ fluvial Clay or entirely on the fluvial Sands. 

. All footings must be designed in accordance with the maximum bearing capacity 

values in Table I.

Table NO.1 Design Bearing Capacity Values

Soil Type 

Topsoil, Topsoil Fill, Fill 

Fluvial Silty Clay / Clay 

(<-6.5 in west or -9.0m in east) 

Fluvial Clayey Sand 

(<-7.5m in west or -I O.Sm in east) 

Gravels 

(> 7.2m in west or I O.5m in east)

End Bearing (kPa)* Shaft Adhesion (kPa)* 

o 0 

200 20

250 25

500 50

* End Bearing Capacity and Shaft Adhesion values are to be verified by a Senior 

Geotechnical Engineer at the time of excavation.

. All footing excavations must be suitably cleaned free of loose debris and wet soil

before c nst ct on.

.Thp .o,,"dot]onn T’n<:ltpt’ ’l.l ;co t-" ha. ;....(’........."’t-cr1 1-... " C’....~:~... r-_...e....L._~-.._l T" 
. 

"’r a[ 
_ .~_ 

11 ~.. ....... ’VA. ...............u,..... ..., ..’V v""’ uJ.Jp.........1. U V) a 0\...11lVl UC;Vl ,-,Utll\;.;U LUglIlt;....

the time of footing excavation in order to ensure that all footings found on 

suitable ground with the anticipated foundation conditions.

S04114-A

Version: 1, Version Date: 15/02/2018
Document Set ID: 8052900



13

4.3 Earthworks 

Earthworks for the preparation of building pads will necessitate excavation to depths of 

approximately 6m for the basement car park. These earthworks must be performed as 

follows:

I. Excavate and remove all building rubble, compost and existing vegetation from 

within the development area and stockpile for removal from site or re-use for 

landscaping (compost only). 

2. Excavate the existing topsoils / topsoil fills from within the footprint of the footings 

and stockpile these for either re-use for landscaping or removal from site. 

3. Excavate the existing fill from the development footprint and stockpile these for 

either re-use within the development as ’controlled fill’ as detailed below or removal 

from site. 

4. Excavate the subsurface fluvial soils in the building areas to the design level of the 

building pads. Stockpile these materials for re-use within the development or removal 

from site. These soils are suitable for re-use within the development as ’controlled 

fill’ as detailed below. 

5. Proof roll the exposed surfaces of the building pads. A heavy (10 tonne) vibratory 

roller is required. This is required to assess the ability of the prepared surfaces to act 

both as a foundation platform for pad footings and also as a subgrade in the location 

ofthe basement carpark level.

4.4 Excavations and Retaining Walls 

We understand that the construction of the basement will require excavation of up to 

about 6.0m to reach the bulk excavation level. Based on the results of our investigation, 

this excavation will intersect some topsoil fill, fill and topsoil but predominantly fluvial 

Silty Clay and Clay. These materials may be readily excavated using a conventional 

excavator.

Based on design levels and landslip possibilities within the tluvial deposits, some form of 

temporary retaining structure will be required. In the location of the basement level car 

park, these would be up to approximately 6.0m high. Sheet piled walls could be installed,

S04114-A

Version: 1, Version Date: 15/02/2018
Document Set ID: 8052900



14

which could either be braced by soil nailing or extended to deeper depths to act as 

cantilevered supports. Alternatively, contiguous reinforced concrete piles could be 

installed as temporary support with the possibility of incorporating these into the 

permanent support design. Soldier pile retaining walls may be used to temporarily 

support shallow soil exposures, particularly where adjacent supported areas will be 

subjected to minor live loads only. All retaining structures must be appropriately 

engineered. An angle of shearing resistance of 260 and a Ko value of 0.56 are to be 

adopted for the Silty Clays and Clays while a shearing resistance of 300 and a Ko value of 

0.50 are to be adopted for the Clayey Sands. Although we anticipate the excavation not to 

be affected by ground water, we do consider subsurface drainage will be required at the 

base of and behind all retaining walls, particularly if part of the permanent structure in 

order to reduce water pressures within the retained materials.

An alternative to constructing retaining walls is to batter I grade the excavation faces of the 

soil to a maximum temporary stable slope of 1 V: 1 H (450). The formation of battered 

slopes would however increase excavation extents. Due to the close vicinity of the 

surrounding buildings there may not be sufficient room to provide permanent batters 

adjaeent to the site’s boundaries particularly the north and east boundaries. A combination 

of batters and retaining structures may also be possible.

All exposed land surfaces must be paved or vegetated immediately after completion of 

construction in order to limit risks associated with soil erosion. Storm water flows, 

surface run off and collected subsurface seepage flows must be piped and discharged into 

Council’s system or to an appropriate and Council approved discharge point down slope 

of the property. These flows must be prevented from entering the building site and in 

particular the founding stratum.

S04114-A

Version: 1, Version Date: 15/02/2018
Document Set ID: 8052900



15

Please do not hesitate to contact the undersigned if you have any queries.

For and on behalf of 

Brink & Associates

~ 
Ralph Erni B.Sc. Eng (Civil) 

Senior Geotechnical Engineer

L~J 
R.C. Blinrnan, BE Civil (Hons) MIEAust CPEng NPER 

Manager Engineering Services
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Proposed Residential Development 
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Description 

SILT, low plasticity, brown

Silty CLAY, medium to low plasticity, brown 

with red-brown, containing many Ironstone 

gravels

... ..grading to..... 

CLAY, high plasticity, yellow-brown with 

light grey from about 1.3m depth

some red-brown from about 2.8m
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Explanatory Notes: 

Consistency 

VS Very Soft 

S Soft 

F Firm 

St Stiff 

VSt Very Stiff 

H Hard

Density Index 

VL Very Loose 

L Loose 

MD Medium Dense 

D Dense 

VD Very Dense

Samples 

S Sulk Sample 

D Disturbed Sample 

USO Undisturbed Sample 

(50mm diam.) 

N S.P.T. Value

Moisture 

D Dry 

M Moist 

W Wet 

Wp Plastic Limit 

WI Liquid Limit
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Penrith Surface Level:Existing I Date: 25/5/04
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Explanatory Notes:

Consistenc Densit\’ Index Samples Moisture

VS Very Soft VL Very Loose B Bulk Sample 0 Dry

S Soft L Loose 0 Disturbed Sample M Moist

F Firm MD Medium Dense USO Undisturbed Sample W Wet

St Stiff 0 Dense (SOmm diam.) Wp Plastic Limit

VSt Very Stiff VD Very Dense N S.P.T. Value WI Liquid Limit

H Hard
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Hole No: BH1
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Geotechnical, Geological, Environmental Consultants

ENGINEERING BOREHOLE LOG

Client: 

Proiect: 

Project Location:

Kenmick Group Ptv. Ltd. 

ProDosed Residential Development 
Cnr. Derby & Castlereagh Streets 
Penrith

Test Location: Ref Dwg No. S04114-1 

Test Method:Truck Mounted Drill Ria 

Coordinates: - 1 Logged by: RE 
Surface level:Existing IDate: 2515104
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Descripton 
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Silty CLAY with some SAND, medium 

plasticity, fine to medium grained Sand, 

yellow-brown and light grey with some red-brown

Clayey SAND, medium grained, brown & 

light grey

Gravels, Quartz

BH1 terminated at 10Am depth 

(TC bit Refusal)
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Explanatory Notes: 

Consistency 

VS Very Soft 

S Soft 

F Firm 

St Stiff 

VSt Very Stiff 

H Hard

DIM VSI FLUVIAL

Ironstone seam 

between 7.3m & 7Am 

20mm thick Sandstone 

seam at 7Am

M MDI 

D

f----- 
W D

Densit~ Index Samples Moisture

VL Very Loose B Bulk Sample D Dry

L Loose D Disturbed Sample M Moist

MD Medium Dense U50 Undisturbed Sample W Wet

D Dense (50mm diam.) Wp Plastic Limit

VD Very Dense N S.P.T. Value WI Liquid Limit
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Project Location:
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Kenmick Group Ply. Ltd. 

Proposed Residential Development 
Cnr. Derby & Castlereagh Streets 
Penrith

Test Location: Ref Dwg No. S04114-1 

Test Method:Truck Mounted Drill Rig 
Coordinates: - I Loooed by: RE 
Surface Level:Existing IDate: 25/5/04
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SI L T, low plasticity, brown
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CLAY, high plasticity, yellow-brown & light 

grey from about 1.5m depth
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Explanatory Notes: 

Consistency 

VS Very Soft 

S Soft 

F Firm 

St Stiff 

VSt Very Stiff 

H Hard

Density Index 

VL Very Loose 

L Loose 

MD Medium Dense 

D Dense 

VD Very Dense

Samples 

B Bulk Sample 

D Disturbed Sample 

USO Undisturbed Sample 

(SOmm diam.) 

N S.P.T. Value

Moisture 

D Dry 

M Moist 

W Wet 

Wp Plastic Limit 

WI Liquid Limit
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Geotechnical, Geological, Environmental Consultants Job No: S04114-A

Hole No: BH2

Sheet 2 of 3

ENGINEERING BOREHOLE LOG

Client: Kenmick Group Ply. Ltd. Test Location:Ref Dwg No. S04114-1

Proiect: Proposed Residential Development Test Method:Truck Mounted Drill Rig

Project Location: Cnr. Derby & Castlereagh Streets Coordinates: - ILogged by: RE

Penrith Surface Level:Existing IDate: 25/5/04
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Explanatory Notes:

Consistency Densit~ Index Samples Moisture

VS Very Soft VL Very Loose B Bulk Sample D Dry

S Soft L Loose D Disturbed Sample M Moist

F Firm MD Medium Dense U50 Undisturbed Sample W Wet

St Stiff D Dense (50mm diam.) Wp Plastic Limit

VSt Very Stiff VD Very Dense N S.P.T. Value WI Liquid Limit

H Hard
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BRINK & Associates

Geotechnical, Geological, Environmental Consultants Job No: S04114-A

Hole No: BH2
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ENGINEERING BOREHOLE LOG

Client: Kenmick Group PlY. Ltd. Test Location: Ref Dw~ No. S04114-1

Project: Proposed Residential Development Test Method:Truck Mounted Drill Rig

Project Location: Cm. Derby & Castlereagh Streets Coordinates: - I Logqed by: RE

Penrith Surface Level:Existing IDate: 25/5/04
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Explanatory Notes:

Consistency: Densjt~ Index Samples Moisture

VS Very Soft VL Very Loose B Bulk Sample D Dry

S Soft L Loose D Disturbed Sample M Moist

F Firm MD Medium Dense USO Undisturbed Sample W Wet

St Sliff D Dense (SOmm diam.) Wp Plastic Limit

VSt Very Stiff VO Very Dense N S.P.T. Value WI Liquid Limit

H Hard
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Job No: S04114-A

Hole No: BH3
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Geotechnical, Geological, Environmental Consultants

ENGINEERING BOREHOLE LOG

Client: 

Project: 

Project Location:
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22.

Kenmick Group Ptv. Ltd. 

Proposed Residential Development 
Cnr. Derby & Castlereagh Streets 

Penrith

Description 

SILT, low plasticity, brown

CLAY, high plasticity, yellow-brown with 

light grey from about 1.3m depth

Test Location: Ref Dwg No. S04114-1 

Test Method:Truck Mounted Drill RiQ 

Coordinates: - I Logged bY: RE 
Surface Level: Existing I Date: 25/5/04
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Continued on Sheet 2 of 3

Explanatory Noles: 

Consistency 

VS Very Soft 

S Soft 

F Firm 

St Stiff 

VSt Very Stiff 

H Hard

Density Index 

VL Very Loose 

L Loose 

MD Medium Dense 

D Dense 

VD Very Dense

Samples 

B Bulk Sample 

D Disturbed Sample 

USO Undisturbed Sample 

(50mm diam.) 

N S.P.T. Value

Moisture 

D Dry 

M Moist 

W Wet 

Wp Plastic Limit 

WI Liquid Limit
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Brink Holdings Pty Ltd ABN 75050212710 trading as

GBB
BRINK & Associates

Geotechnical, Geological, Environmental Consultants Job No: S04114-A

Hole No: BH3

Sheet 2 of 3

ENGINEERING BOREHOLE LOG

Client: Kenmick Group Ptv. Ltd. Test Location:Ref Dwq No. S04114-1

Project: Proposed Residential Development Test Method:Truck Mounted Drill Riq

Project Location: Cnr. Derby & Castlereagh Streets Coordinates: - I Loqqed by: RE

Penrith Surface Level:Existing I Date: 25/5/04
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Continued from Sheet 1 of 3

N V CH CLAY, high plasticity, yellow-brown with MID VStI FLUVIAL
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Continued on Sheet 3 of 3

Explanatory Notes:

Consistenc~ Density Index Samples Moisture

VS Very Soft VL Very Loose B Bulk Sample D Dry

S Soft L Loose D Disturbed Sample M Moist

F Firm MD Medium Dense U50 Undisturbed Sample W Wet

St Stiff 0 Dense (50mm diam.) Wp Plastic Limit

VSt Very Stiff VD Very Dense N S.P.T. Value WI Liquid Limit

H Hard
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BRINK & Associates

Geotechnical, Geological, Environmental Consultants Job No: S04114-A

Hole No: BH3

Sheet 3 of 3

ENGINEERING BOREHOLE LOG

Client: Kenmick Group Ptv. Ltd. Test Location: Ref Dwa No. S04114-1

Project: Proposed Residential Development Test Method:Truck Mounted Drill Ria

Project Location: Cnr. Derby & Castlereagh Streets Coordinates: - ILogged by: RE
Penrith Surface Level:Existing IDate: 2515/04

~ c:
"">’>0

*
C> 0

t; 0
.~

O;t::::
-

E
-’

Q) 5
c: ’"

;: ’" u Q) c:
"0 Q) Q) u

-o!6 ~ 
.-

~t3c: c.f-
%

:E
Q) ’"

=;t::::
.c:

::>
E 32

"-
<.= ’" 1i)"O 15.E ~ o

~
._ c: c:~

., Q) II)

Description
o 0 o ’"

Additional Comments
.,

(!) en lL 0 (!) =>u ::’u un:: 0

Continued from Sheet 2 of 3
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Explanatory Notes:

Consistency Density Index Samples Moisture

VS Very Soft VL Very Loose B Bulk Sample D Dry

S Soft L Loose D Disturbed Sample M Moist

F Firm MD Medium Dense U50 Undisturbed Sample W Wet

St Stiff 0 Dense (50mm diam.) Wp Plastic Limit

VSt Very Stiff VD Very Dense N S.P.T. Value WI Liquid Limit

H Hard
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Brink Holdings Pty Ltd ABN 75050212710 trading as

BRINK & Associates

Job No: S04114-A

Hole No: BH4
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Geotechnical, Geological, Environmental Consultants

ENGINEERING BOREHOLE LOG

Client: 

Project: 

Project Location:

Kenmick Group PlY. Ltd. 

Proposed Residential Development 
Cnr. Derby & Castlereagh Streets 

Penrith

Test Location:Ref DW<:l No. S04114-1 

Test Method:Truck Mounted Drill Rig 

Coordinates: - I LO<:l<:led by: RE 

Surface Level:Existing IDate: 1/6/04
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Description 

SILT, low plasticity, dark brown

Silty Sandy GRAVELS, with crushed Concrete, 
shale pieces and road base, light grey

ML SILT, low plasticity, brown, containing Ironstone 

gravels
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<3 & Additional Comments 

- TOPSOIL FILL 

(poorly compacted)

% 
’" 

o

Silty CLAY, medium plasticity, yellow-brown/ 
brown with some red-brown, containing 

Ironstone gravels 

....grading to....

CLAY, medium to high plasticity, red-brown with 

some light grey/grey and yellow-brown

CL

.. ..grading to.... 

Silty CLAY, medium plasticity, light grey and 

vellow-brown with some red-brown 

Continued on Sheet 2 of 2
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Explanatory Notes: 

Consistency 

VS Very Soft 

S Soft 

F Firm 

St Stiff 

VSt Very Stiff 

H Hard

Density Index 

VL Very Loose 

L Loose 

MD Medium Dense 

D Dense 

VD Very Dense

Samples 

B Bulk Sample 

D Disturbed Sample 

USO Undisturbed Sample 

(50mm diam.) 

N S.P.T. Value

Moisture 

D Dry 
M Moist 

W Wet 

Wp Plastic Limit 

WI Liquid Limit
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ENGINEERING BOREHOLE LOG

Client: Kenmick Group Ptv. Ltd. Test Location: Ref Dwg No. S04114-1

Proiect: Proposed Residential Development Test Method:Truck Mounted Drill Rig

Project Location: Cnr. Derby & Castlereagh Streets Coordinates: - !Logged by: RE
Penrith Surface Level:Existing IDate: 1/6/04
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Explanatory Notes:

Consistenc~ Density Index Samples Moisture

VS Very Soft VL Very Loose B Bulk Sample 0 Dry

S Soft L Loose 0 Disturbed Sample M Moist

F Firm MD Medium Dense U50 Undisturbed Sample W Wet

St Stiff 0 Dense (50mm diam.) Wp Plastic Limit
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H Hard
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ENGINEERING BOREHOLE LOG

Client: 

Proiect: 

Project Location:

Kenmick Group Ply. Ltd. 

Proposed Residential Development 
Cnr. Derby & Castlereagh Streets 

Penrith

Test Location: Ref Dwg No. S04114-1 

Test Method:Truck Mounted Drill Ria 

Coordinates: - I Logged by: RE 

Surface Level:Existing lDate: 1/6/04
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Description 

SILT, low plasticity, dark brown, containing root 

fibres, Ironstone gravels

CL Silty CLAY, low to medium plasticity, dark brown 

to brown, containing Ironstone gravels
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Explanatory Notes: 

Consistency 

VS Very Soft 

S Soft 

F Firm 

St Stiff 

VSt Very Stiff 

H Hard

Density Index 

VL Very Loose 

L Loose 

MD Medium Dense 

D Dense 

VD Very Dense

Samples 

B Bulk Sample 

D Disturbed Sam pie 

U50 Undisturbed Sample 

(50mm diam.) 

N S.P.T. Value

Moisture 
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W Wet 

Wp Plastic Limit 

WI Liquid Limit
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Client: Kenmick Group PlY. Ltd. Test Location:Ref Dwq No. S04114-1

Project: Proposed Residential Development Test Method:Truck Mounted Drill Rig

Project Location: Cnr. Derby & Castlereagh Streets Coordinates: - I Loqged by: RE

Penrith Surface Level:Existing /Date: 1/6/04
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Explanatory Notes:

Consistency Density Index Samples Moisture

VS Very Soft VL Very Loose B Bulk Sample 0 Dry

S Soft L Loose 0 Disturbed Sample M Moist

F Firm MD Medium Dense U50 Undisturbed Sample W Wet

St Stiff 0 Dense (50mm diam.) Wp Plastic Limit

VSt Very Stiff VD Very Dense N S.P.T. Value WI Liquid Limit

H Hard
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Kenmick Group PlY. Ltd. 

Proposed Residential Development 
Cm. Derby & Castlereagh Streets 
Penrith

Description 
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8i1ty Sandy CLAY, low plasticity, 

yellow-brown with light grey and red-brown

Clayey SAND, fine grained, yellow-brown to 

light grey

--------------s -d R ELS-------------- 
BH5 terminated at 10.0m depth. 

(TC-bit Refusal in Gravels)

Test Location:Ref Dwg No. 804114-1 
Test Method:Truck Mounted Drill Rig 
Coordinates: - I Logged by: RE 
Surface Level:Existing IDate: 1/6/04
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