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1. INTRODUCTION

This report presents the findings of a supplementary geotechnical investigation undertaken by Alliance 

Geotechnical Pty Ltd (AG) at Jordan Springs Boulevard (Lot 3991 DP 1190132), Jordan Springs, NSW for 

Lendlease (Client), in accordance with AG’s fee proposal No. 709, dated 26’h February 2018.

The previous geotechnical investigations which were carried out in 2016 & 2018, were presented in AG’s latest 

report No. 2715.GR.1-1, dated 26’h February 2018.

As described in AG’s report No. 2715.GR-1-1, a portion of the site was underlain by fill material. Referring to 

AG’s site investigation in 2016, and the limited number of boreholes drilled in February 2018, the majority of 

the site was classified as Class P and a limited area was classified as Class Hl (as reported in report No. 2715- 

GR-1-!).

As per the client’s request, AG planned for further investigation across this site to assess the fill material 

compaction ratio and re-classify the site. AG suggested to excavate a number attest pits across the site (instead 

the boreholes) to determine the extent of the area underlain by fill material. Therefore, a subsequent 

geotechnical investigation consisting of five (5) test pits was undertaken (as presented in this report).

AG were provided with concept layout plans and as such do not have final design levels after bulk earthworks. 

Moreover, AG were informed by the client that the site is subject to further fill placement which will be 

undertaken as a part of site preparation scheme.

AG were supplied with the following documents:

. The site survey plan with reference No. 7202, prepared by Land Development Solutions (SDG), dated 

15/01/2018; 1

. Jordan Springs CD Site, drawing No. AND-28405, Sheet 1 & 2, prepared by A&N Design Group, dated 

15/01/2018 which indicates the concept lots layout and the site analysis.

A previous geotechnical investigation was undertaken by AG in December 2016 on this same site, at the time 

the site was proposed for the construction of multi-storey developments as described in Section 2.3.

This report is prepared based on the geotechnical investigation findings during AG’s previous site investigations 

(as reported in report No. 6715.GR-1.1, date 26’h February 2018) and additional test pit investigation work 

described in Section 3 ofthis report.

1.1. Objectives

The objectives of the investigation were to assess the subsurface conditions and provide geotechnical 

engineering comments and recommendations relating to: 

. Geotechnical subsurface and groundwater conditions; 

. Re-classifying of the site from previous lip" classification; 

. Certifying the existing flU material; 

. Allowable bearing pressure for the preliminary footing design.

\ 
All levels shown in this report are relative to AHD. 
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1.2. Scope of Work

In order to achieve the project objectives, the following scope of work was carried out for the investigation:

. Review of the site’s geological setting, topographic maps and AG’s previous geotechnical 

investigation report; 

. Obtaining Dial Before Vou Dig (DBVD) plans; 

. Site walkover inspection and documentation of the existing conditions and features; 

. Excavation of five (5) test pits to l.5m below the ground surface (bgsl; 

. Undertaking five (5) Dynamic Cone Penetrometer (DCP) tests to assess soil consistency; 

. Collecting five (5) soil samples for laboratory Atterberg Limits tests; 

. Preparing a subdivision geotechnical investigation report.

2. SITE SETIING

2.1. Site Description & History

The site is located in Jordan Springs, approximately 40m west of an existing man-made lake. The site is a section 

of a vacant land which is bounded by Jordan Springs Boulevard to the north and Lakeside Parade to the north 

and east. There is a sedimentation pond in the eastern portion of the site. Figure 1 shows the general site 

locality and geology.

The supplied survey plan indicates that the current surface levels over the site vary by approximately 5 m. The 

higher section of the site is at approximate RL 40.5m on the north-west corner and varies to approximate RL 

35.5m on the south-east corner, adjacent to the existing sedimentation pond. The site has an approximate 1 

% slope falling the south-east. The site is covered with asphalt at the northwest corner and the other parts 

are covered with grass and few trees.
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Figure 1- General Site Locality and the site geology

A portion of the site has been filled with fill material during the roadworks during the construction of Jordan 

Springs Bulverde. This area is marked with red line in Figure 2.
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Figure 2~ The earthwork in the site during Jordan Springs Bulverde construction in 2011- Extracted from Nearmap

2.2. Regional Geology

The 1:100,000 NSW Department of Mineral Resources Geological Map of the Penrith Region indicates the site 

is underlain by Bringelly Shale (Rwb) of the Mesozoic dating back to the middle Triassic period. The formation 

is generally described as Shale, carbonaceous claystone, Claystone, laminate, fine to medium-grained lithic 

sandstone, rare coal and tuff

2.3. AG’s Previous Geotechnical Investigations

AG’s previous geotechnical site drilling investigations were carried out in November 2016 and February 2018. 

During the first investigation undertaken in 2016, AG supervised the drilling of six (6) boreholes (BH1 to BH6) 

which were drilled to a maximum depth of 12.5 m bgs for the proposed multi-storey buildings project. During 

the second investigation in 2018, AG drilled two (2) additional boreholes (BH101 & BH102) to indicate the site 

classification as reported in AG’s report No. 6715-GR-l-1. A summary of the soil and rock profile are presented 

in Table 1 and the borehole locations are shown in drawing 6715-GR-1-2-A.
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Table 1- Summary of Subsurface Profile - AG/s Investigation 2016 & 2018

Soli Proflle IH1 IH2 IH3 IH4 BHS BH6 IH101 IH102

Topsoil 1m)

Clayey SILT
0.0 - 0.2 0.0-0.1 0.0-0.2 0.0 - 0.2 0.0-0.2 0.0 - 0.2 0.0 - 0.1 0.0 - 0.1

Filllml

Silty CLAY, medium 0.2 -0.9 0.1-6.1 0.2-1.7 0.2 -1.4 0.2 -1.6 0.2 - 2.5 0.1- 0.7 -

plasticity

Alluvial (m)

Silty CLAY, medium - 1.7 - 3.8 1.4 -1.9 1.6 - 2.4 2.5 - 4.0 0.7-2.7 0.1- 1.3

to high plasticity

Residual soil 1m)

silty ClAY, brown, 0.9 - 5.1 3.8 -4.6 1.9 - 5.0 2.4-4.7 4.0 - 6.6 2.7 - 4.0 1.3 - 4.0

high plasticity

Very low Strength
5.1- 7.5 6.1- 7.5 4.6- 8.4 5.0 - 7.2 4.7 - 7.6 6.6 - 8.8

Shale Iml
-

Medium Strength
9.15 -10.5 8.8 -12.5

Shale 1m)
- - -

Groundwater

Seepage 1m)
- - 5.6 6.4 -

3. FIELDWORK

3.1. Test Pit Excavation

AG’s geotechnical site investigation was carried out on 13’" March 2018. During the investigation, AG 

supervised the excavation of five (S) test pits across the site (TP1 to TPS) to a maximum depth of 1.5m below 

the ground surface (bgs).

The test pits were excavated using a 1ST Excavator operated by MatVel Excavations. The approximate locations 

of the test pit are shown on the attached sketch plan (refer Drawing No. 671S-GR-1-2-A).

Due to the limited site access, excavation of a test pit was not possible at the northern side of the site.

During the site investigation, the subsurface strata encountered were logged by an AG geotechnical engineer 

and the in-situ strength of the subsurface soils were recorded by either visual assessment and/or performing 

in situ Dynamic Cone Penetrometer (DCP) Test.

3.2. DCP Test Results

Field testing using a DCP was undertaken at the surface levels to provide additional data for an assessment of 

soil consistency and soil strength of the near-surface soils. The locations of the DCP tests are shown on 

attached Drawing No. 671S-GR-1-2- . 
The results are presented in the appendix and indicate that the site is 

underlain by stitt to hard clay natural soils and well compacted fill material.
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4. SUBSURFACE CONDITIONS

Detailed test pits logs (TPl to TPS) are provided in the appendix. The inferred subsurface soil profiles at the 

borehole locations are summarised in Table 2.

Table 2 - Summary of Subsurface Profile

Soli Profile TPl TP2 TP3 TP4 TPS

Topsoil 0.0 - 0.2 0.0 - 0.3 0.0 - 0.25 0.0 - 0.25 0.0 - 0.2

Alluvium- Sandy/Silty
0.2 -1.6 0.3 -1.4 0.25 -1.4 0.25 - 0.6 0.2 - 0.8

CLAY

Residual soil- CLAY 0.6 - 0.8 0.8-1.5

Groundwater Seepage The water seepage was not observed to the depth of drilling

Based on the excavated test pits, the site is underlain by topsoil, very stiff to hard alluvial sandy /silty clay 

material and stiff to hard residual clay.

5. LABORATORY TESTS

The Atterberg limits tests were conducted in accordance with AS1289-2006 on selected samples from test pits. 

The results are summarised in Table 3 and the detailed results are presented in Appendix E. Based on the 

Atterberg limits tests, the site soil are mainly highly plastic silty clay.

Table 3 - Summary of Atterberg Limits Tests

Borehole No.
Depth

LlI%) LS(%) PL(%) PI (%)
(m)

TP 1 0.5 -0.6 40 8.5 12 28

TP 2 1.0 -1.1 69 18.5 19 50

TP3 1.0 - 1.5 41 14 10 31

TP4 0.7-1.0 41 13 14 27

TP 5 0.5 -0.6 53 18 15 38

Notes: 

lL liquid Limit LS Linear Shrinkage 

PL Plastic Limit PI Plastic Index

6. Existing Fill Material

Based on the subsurface profile encountered in the excavated test pits (as summarised in Section 4) and DCP 

tests, the preliminary assessment indicates the site is mainly underlain by alluvial and residual soils. It has been 

confirmed during test pit investigation that the area with fill material is just limited to the northern side of the 

site as is illustrated in Figure 2.
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The existing fill which has been placed as a part of Jordan Spring Bulverde road construction works, has been 

assessed as a well-compacted till referring to AG’s OCP tests.

7. SITE CLASSIFICATION

Considering the geotechnical investigation findings, the whole site (excluding the marked area on Drawing 

6715-GR-1-2-A) has been generally classified as Class H2 and is described as highly reactive clay site, which 

may experience high ground movements from moisture changes with an estimated characteristic surface 

movement (Ys) to be in the range between 60mm and 75mm for the existing subsurface conditions.

As indicated on Drawing 6715-GR-1-2-A, there are two portions which have been classified as Class E 

(Extremely Reactive Clay Site), which may experience extreme ground movement from moisture changes with 

an estimated characteristic surface movement (ys) to be more than 75mm for the existing subsurface 

conditions.

The site classification has been undertaken in accordance with AS2870-2011 "Residential Slabs and Footings".

It should be noted that, this site classification is subject to change if site levels change by more than 400mm 

of clayey fill and 800mm of sandy fill as a result of bulk earthworks. A geotechnical engineer should assess the 

site classification on completion of the subdivision earthworks, provided that the placed fill is an engineered 

fill and has been certified.

8. PRELIMINARY FOOTING DESIGN PARAMETER

Considering the site classifications (Class H2 & Class E) it is recommended that a site specific geotechnical 

investigation and assessment be undertaken for the proposed developments and the footings be designed 

based on engineering principles.

The standard footings appropriate to Class H2 or an engineered designed slab may be used on this site. The 

wet or loose material, and topsoil should be selectively removed to provide a suitable founding base. An 

allowable bearing capacity of up to 150 kPa under shallow footing founded on natural soils with a minimum 

embedment depth of 0.3m (not topsoil material) will be acceptable (provided that adequate drainage is 

installed on this site).

For a portion of the site, classified as E, the footings should be designed based on the engineering principles 

and site specific geotechnical recommendations.

Generally, considering the highly reactive clayey material in this site, it is recommended not to found the 

footings on the shallow foundations and pier footings founded on the bedrock may be considered.

The proposed developments may be founded on piers to take the load of the building to the bedrock. It is 

recommended the piers be founded and socketed in the underlying very low strength shale with an assumed 

maximum allowable bearing pressure of 700 kPa. The pile footings should be designed in accordance with AS 

2159-2009 Piling - Design and Installation

9. SITE PREPARATION

To prepare the site for the construction of structures and pavements, the following procedures are suggested:
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. Strip topsoil and remove topsoil and soft material.

. Deeper stripping of soils underlying topsoil or where water softened soils are present. Prior to stripping 

of these materials a geotechnical engineer should be consulted to provide advice.

. Where fill is to be placed, a test roll to the exposed upper surface should be undertaken on the exposed 

subgrade with a smooth drum roller of at least 8 tonne static deadweight capacity, during the presence 

of a geotechnical engineer and a minimum of six passes of the roller.

. where soft spots or unacceptable subgrade conditions are encountered, remove the unsuitable 

material to a further 300 mm and inspect.

9.1. Fill Placement & Compaction

It may be necessary to place and compact fill materials to establish the ground levels. All fill should be placed 

in a controlled manner as defined in Australian Standard "AS 3798 - Earthworks for residential and commercial 

developments". All the fills shou Id be a controlled fill for the later site re-classification.

Filling materials should not contain vegetation or other organic matter. It is recommended that all compaction 

control testing in areas that will support structures and pavements be undertaken under appropriate 

supervision by an approved GITA.

Filling material should be placed with density ratio and moisture content specified in Table.

Table 3 - Compaction specifications

Fill
loosel..,e, thlckne.. Minimum density

Moisture
(mm) ratio

General filling 250 95% :t 2 % OMC

Engineered filling to support

pavement, subgrades and 250 98% :t 2 % OMC

structures

OMC - Optimum Moisture Content (for compaction)

General filling to form the platform with a compaction ratio of less than 98%, can’t be relied on as 

appropriatefoundation strata for the shallow footings.

Granular filling is preferred although clay soils may be suitable for general filling provided they are of low to 

medium plasticity. The maximum particle size for any placed fill should be 75mm nominal diameter. Shale, 

clay or sand materials may be used for general filling but are not suitable for upper pavement layers of select 

fill. Pavement fill layer properties, thicknesses and material requirements are not commented on in this report 

and should form part of the civil/structural drawings.

9.2. Cut & Fill Batters

The earthworks plan, sediment control and drainage plan should be prepared by a civil engineer. All designed 

fill batters should be constructed no steeper than 2.5:1 (horizontal: vertical). All batters must be protected 

against erosion by vegetating the exposed surface as soon as possible following construction and incorporate 

toe and spoon drains as means of controlling surface water flows on the batters. During earthworks 

operations, installation of silt fences, hay bales or equivalent sediment erosion controls should be undertaken 

where runoff will exit the site, to limit sediment runoff from the site during construction.
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10. LIMITATIONS

Alliance Geotechnical Pty Ltd (AG) has prepared this report for the site located at Jordan Springs Boulevard 

(Lot 3991 DP 1190132), Jordan Springs, NSW, in accordance with AG’s fee proposal and Terms of Engagement. 

This geotechnical report has been prepared for Lendlease for this project and for the purposes outlined in this 

report.

This preliminary site classification and the allowable bearing pressure for the footings are based on the current 

condition of the site and will need to be reviewed on completion of the any cut/fill earthworks and subdivision 

construction.

This report cannot be relied on for other projects, other parties on this site or any other site. The comments 

and recommendations provided in this report are based on the assumption that the geotechnical 

recommendations contained in this report will be fully complied with during the design and construction of 

the proposed site development

The borehole investigation and testing results provided in this report are indicative of the subsurface 

conditions at the site only at the specific sampling and testing locations, and to the depths drilled at the time 

of the investigation. Subsurface conditions can change significantly due to geological and human processes. 

Where variations in conditions are encountered further geotechnical advice should be sought from AG.

Reviewed

~ ~
Sahar Mamouri 

BE (Civil) 
, 
M.Sc (Geotechnical) 

Senior Geotechnical Engineer 

Alliance Geotechnical Pty Ltd

Thomas Dale 

BE(Hons), MIEAust 

Senior Geotechnical Engineer 

Alliance Geotechnical Pty Ltd
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Your On-Site Geotechnical & Environmental Specialists

Your On-Site Geotechnical Specialists 

Phone Us Today - 1800 288 188

Dynamic Cone Penetrometer Test Report

Client: lendlease Report Number: 6715-GR-1-2-Rev A

Project Name: Proposed Retirement Village (51 Villas) Report Date: 30/05/2018

lot 3991 of DP 1190132, Jordan Springs
Date Tested: 13/03/2018Project Location:

Boulevard, Jordan Springs, NSW 2747

Test Method: AS 1289 6.3.2

Test Number DCP-1 DCP-2 DCP-3 DCP-4 DCP-5

Test Location Refer Drawing 6715-GR-1-2-A

R.l (AHD)

Depth (meters)

0.00 - 0.15 17 16 2 2 5

0.15 - 0.30 17 21 3 8 15

0.30 - 0.45 24 24 17 8 21

0.45 -0.60 >25 >25 19 10 25

0.60 - 0.75 14 8 11

0.75 -0.90 12 4 25

0.90 -1.05 10 8 25

1.05 - 1.20 9 12 15

1.20 - 1.35 17 21 16

1.35 - 1.50 21
>25

12
(Refusal)

1.50 - 1.65 21 11

1.65 - 1.80 8
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Test Number DCP-6 DCP-7

Test Location
Refer Drawing Refer Drawing

6600-GR-I-A 6600-GR-I-A

R.L (AHD)

Depth (meters)

0.00-0.15 4 2

0.15 - 0.30 16 14

0.30 - 0.45 16 20

0.45 -0.60 11 22

0.60-0.75 9 13

0.75 -0.90 9 11

0.90 -1.05 7 10

1.05 - 1.20 5 7

1.20 - 1.35 5 6

1.35 - 1.50 6 5

1.50 - 1.65 5 6

1.65 - 1.80 7 6

1.80 - 1.95 12

1.95 - 2.10 16

2.10 - 2.25 11
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Job No: 6715

Borehole Log

Client: Lendlease Started: 13-3-18

Project: Proposed Retirement Village (51 Villas) Finished: 13-3-18

Location: Lot 3991 of DP 1190132, Jordan Springs Boulevard, Jordan Springs,NSW 2747 Borehole Size: N/A

Rig Type: 15T Excavator Hole Location: Refer Drawing: 6715-GR-1-2- Driller: D. Vela Logged: MS

RL Surface: 37.4 Contractor: MatVel Excavations Bearing: --- Checked: LM
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" trace rootlets
0

z
-

-

~.o

1.5
CI above, wilt! sutlra.nded fine gravel M H

~
Bofehole TP 1 terrrinaled aI1.6m End of Test Pit
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II Alliance Geotechnical
Alliance Geotechnical Pty Ltd

BH No: TP2

W- Manage the earth, eliminate the risk
T: 1800 288188

F: 0296751888 Sheet: 1 of 1
E: office@allgeo.com.au
W: www.allgeo.com.au

Job No: 6715

Borehole Log

Client: Lendlease Started: 13-3-18

Project: Proposed Retirement Village (51 Villas) Finished: 13-3-18

Location: Lot 3991 of DP 1190132, Jordan Springs Boulevard, Jordan Springs,NSW 2747 Borehole Size: N/A

Rig Type: 15T Excavator Hole Location: Refer Drawing: 6715-GR-1-2- Driller: D. Vela Logged: MS

RL Surface: 39.3 Contractor: MatVel Excavations Bearing: --- Checked: LM

C
_x

~o

~ .g Samples
oC u~

52 Cc0

.L
0-

~
Material Desa-iptioo Tests iii’Q" ditional OtJservations

1l " ~.8 ~8’g’~~
~ Remarks~

RL
~ . E

;; Depth . ..~ ~
" (m) (m) 0<1>

w .L...!: .~ TOPSOIL: Silty CLAY, ION plasticity, red bra.vn, trace subrrunded fine gravel, with SM TOPSOIL

~":4
roots/rootlets

I ~.O :,,: /i:~

CH Silty CLAY, high plasticity, red mottled brOM’l, trace fine subrClJndec:! gravel, trace SM vst ALLlNlUM

,
rools/rootlets

8 0.5
C

w

.
CH
~---------------------------

M vst

!
As 

, 
red mottled grey, moist

-H

c ~_s
,

e
<!l
0 1.0
z

II Plasticity Index

~.o

12
Bcrehole TP 2termnated at1.4m End of Test Pit

.B’_S
-
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.B’.O
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Alliance Geotechnical Pty Ltd 

T, 1800 288 188 

F, 029675 1888 

E: office@allgeo.com.au 
W: www.allgeo.com.au

10 Alliance Geotechnical ~ Manage the earth, eliminate the risk 
Borehole Log

BH No: TP3 

Sheet: 1 of 1 

Job No: 6715

Client: Lendlease 

Project: Proposed Retirement Village (51 Villas) 

Location: Lot 3991 of DP 1190132, Jordan Springs Boulevard, Jordan Springs, NSW 2747

Hole Location: Refer Drawing: 6715-GR-1-2-A Driller: D. Vela

Started: 13-3-18 

Finished: 13-3-18 

Borehole Size: N/A 

Logged: MS 

Checked: LM

Rig Type: 1ST Excavator 

RL Surface: 38.2

~ " 

~ ~ 
w

~.O

~
~
,

8
<

w

.

!.ll-s

<
,

e
<!l
0

z

.,E.o

Contractor: MatVel Excavations Bearing: ---

RL Depth 
(m) (m)

3’ 
" 

li 
. 
"

.g 

.L 
~.8 
. E 
..~ 
0<1>

_x 

~. 
OJ C 0"0 

:;.g ~.s: 

.~~ .~~ 
~u ~ 

u"

ditional OtJservations

Samples 
Tests 

Remarks

Material Desa"iptioo

.L...!: .~ 

~":4
TOPSOIL: Clayey SILT, ION plasticity, brOM"!, with fine grained sand M TOPSOIL

- 

- 

0.5

CL Silty CLAY, medium plasticity, yelk:Mr brOM"! mottled brOM"!,with fine grained sand, 
trace roots

SM H ALLWIUM

1 0 

II 
CI-CH SiitClAY, iOOi tohgh pi..~iiaty; e rOOti dgr

, 

v:ith’"fi grairid- sa"
- - 

.= 

- 

- 

~ CI-CH As above, red mottled grey, moist 

Bcrehole TP 3 termnated at1.4m 
12

8M H

M VSt

End of Test Pit
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lo Alliance Geotechnical 
~ Manage the earth, eliminate the risk 
Borehole Log

Alliance Geotechnical Pty Ltd 

T, 1800 288 188 

F, 029675 1888 

E: office@allgeo.com.au 
W: www.allgeo.com.au

BH No: TP4 

Sheet: 1 of 1 

Job No: 6715

Client: Lendlease 

Project: Proposed Retirement Village (51 Villas) 

Location: Lot 3991 of DP 1190132, Jordan Springs Boulevard, Jordan Springs, NSW 2747

Contractor: MatVel Excavations Bearing: ---

Started: 13-3-18 

Finished: 13-3-18 

Borehole Size: N/A 

Logged: MS 

Checked: LM

Rig Type: 15T Excavator 

RL Surface: 38.2

Hole Location: Refer Drawing: 6715-GR-1-2- Driller: D. Vela

3’ 
" 

li 
. 
"

.g 

.L 
~.8 
. E 
..~ 
0<1>

Material Desa-iptioo

Samples 
Tests 

Remarks

_x 

~. 
OJ C 0-0 

:;.g ~.s: 

.~~ .~~ 
~u ~ 

u"

ditional OtJservations

.L...!: .~ 

~":4
TOPSOIL: Silty CLAY, ION plasticity, brOMl, v.ith fine grained sand, W’ith roots/rootlets M TOPSOIL

CI-CH Silly CLAY, medium 10 high plasticity, onrage mottled brcmn,with fine grained sand, 
with subrOtllded gra

SM H ALLWIUM

CH CLAY, high plasticity, red mottled grey M St RESIDUAL

Bofehole TP 4 terrrinated at O.8m

VSt 

End of Test Pit
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II Alliance Geotechnical
Alliance Geotechnical Pty Ltd

BH No: TPS

W- Manage the earth, eliminate the risk
T: 1800 288188

F: 0296751888 Sheet: 1 of 1
E: office@allgeo.com.au
W: www.allgeo.com.au

Job No: 6715

Borehole Log

Client: Lendlease Started: 13-3-18

Project: Proposed Retirement Village (51 Villas) Finished: 13-3-18

Location: Lot 3991 of DP 1190132, Jordan Springs Boulevard, Jordan Springs,NSW 2747 Borehole Size: N/A

Rig Type: 15T Excavator Hole Location: Refer Drawing: 6715-GR-1-2- Driller: D. Vela Logged: MS

RL Surface: 37.0 Contractor: MatVel Excavations Bearing: --- Checked: LM

C
_x

~o

~ .g Samples
oC u~

52 Cc0

.L
0-

~
Material Desa-iptioo Tests iii’Q" ditional OtJservations

1l " ~.8 ~8’g’~~
~ Remarks~

RL
~ . E

;; Depth . ..~ ~
" (m) (m) 0<1>

w .L...!: .~ TOPSOIL: Silty CLAY, ION plasticity, brOMl, v.ith fine grained sand, trace fine M TOPSOIL

I>.i-.~; stbrOlJ’lded garvel, with roots/rootlets

CI Silly CLAY, medium plasticity, or e mottled grey, trace fine grained sand, trace 8M H ALLWIUM

~
- subl’Ol.Xlded gravel

~ -

,~_5 0.5
8 II Plasticity IndexC

w

.

!
c CH CLAY, high plasticity, red mottled grey M SI RESIDUAL
,

e
<!l

~.o 1.0
0

Z

35_5 1.5

Borehole TP 5 terminated aI1_5m End of Test Pit

-

.l-0 209.
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~_o 309.
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.B.O 409.
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II Alliance Geotechnical
Alliance Geotechnical Pty Ltd

BH No: BH 101

W- Manage the earth, eliminate the risk
T: 1800 288188

F: 0296751888 Sheet: 1 of 1
E: office@allgeo.com.au
W: www.allgeo.com.au

Job No: 6715

Borehole Log

Client: Lendlease Pty Ltd Started: 9-2-18

Project: Proposed Retirement Village (51 Villas) Finished: 9-2-18

Location: Lot 3991, Jordan Springs Boolevard, Jordan Springs, NSW Borehole Size: 125mm

Rig Type: Hanjin D&B Hole Location: Refer Drawing 6715-GR-1- Driller: 8.S Logged: OJ

RL Surface: 40.96 Contractor: Rockwell P/L Bearing: --- Checked: LM

C
_x

~o

~ .g Samples
oC u~

52 Cc0

.L
0-

~
Material Desa-iptioo Tests iii’Q" ditional OtJservations

1l " ~.8 ~8’g’~
~ Remarks~

RL
~ . E

;; Depth . ..~ ~
" (m) (m) " 0<1>

’" ~ 1,’.~ TOPSOIUFILL: CIa’)EY Sandy Silt, greylbrOMl, grass roots D TOPSOIUFILL
0

<(
-

I
FILL: Silty Clay, meditm to high plastidty, brOMl, ’wVith fine 10 meditm gravel, organics D VSt FILL

(plant fibres, rootlets etc_l_ Appears well compacted -H

-

~
CI- Silly CLAY, medium to high plasticity, bra.vn mottled grey/red mottled grey D VS! ALLWIUM

CH -H

.1

~
CI- above, but grey mottled red D VS!

CH -H

-

OJ

~
CI- As above, but red to red mottled grey D VS!

e CH -H
.

-

.
D

.1!!0 l.
.
C

~0

z
-

~
CH Silty CLAY, high plastidty, red and grey, trace irmslme gravel and extremely D VS! RESIDUAl...

weathered sillslooe fragments -H

.1!! 3

37 4

Baehole BH 1011erminated at 4m

.1!! ~

..Q.

2:’ L

~ 
" 

~

~
~ 

~
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II Alliance Geotechnical
Alliance Geotechnical Pty Ltd

BH No: BH 102

W- Manage the earth, eliminate the risk
T: 1800 288188

F: 0296751888 Sheet: 1 of 1
E: office@allgeo.com.au
W: www.allgeo.com.au

Job No: 6715

Borehole Log

Client: Lendlease Pty Ltd Started: 9-2-18

Project: Proposed Retirement Village (51 Villas) Finished: 9-2-18

Location: Lot 3991, Jordan Springs Boolevard, Jordan Springs, NSW Borehole Size: 125mm

Rig Type: Hanjin D&B Hole Location: Refer Drawing 6715-GR-1- Driller: 8.S Logged: OJ

RL Surface: 37.63 Contractor: Rockwell P/L Bearing: --- Checked: LM

C
_x

~o

~ .g Samples
oC u~

52 Cc0

.L
0-

~
Material Desa-iptioo Tests iii’Q" ditional OtJservations

1l " ~.8 ~8’g’~
~ Remarks~

RL
~ . E

;; Depth . ..~ ~
" (m) (m) " 0<1>

’" ~ 1,’.~ TOPSOIL: Silt/Clayey Silt, brOMl and grey, with grass roots D TOPSOIL
0

<(
-

~
CI- Silty CLAY, medium to high plasticity, bra.vnldark brONn, trace of fine 10 medium sand, D VSI ALLUVIUM

CH trace fine 10 mediLm subrOl..tlded to subangul gravel, aganics (pl t fibres, rootlets -H

etc.)

E -~
.1~
-

~
CI- Silty CLAY, medium 10 high plasticity, grey and brOMllgrey, trace of fine 10 medium 0 VSI RESIDUAL

CH S<Vld, trace fine 10 medium subroonded 10 subalgul gravel -H

OJ 2!

e

~.
-

.
D

0 l.
.
C
0

~
z

-

2!i ~
l.~

~
CI- As above, but greylbrONl1 <n:I redlbrONl1 D VSI

CH -H

.1’

4~
CI- Silty CLAY, medium to high plasticity, grey, trace of ironstone gravel and extremely 0 VSI

CH weathefed siltstone fragmerns -H

Baehole BH 102lerminated at 4m

~

~

E

.Q.

~
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~
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I~ Alliance Geotechnical Alliance Geotechnical Pty Ltd
BH No: BH 1

~ Manage the earth, eliminate the risk
T, 1800288188

F, 029675 1888 PAGE 1 OF 2
E, office@allgeo.com.3u
W, www.allgeo.com.au

Job No: 2625

Borehole Log

Client: Investor Property Holdings Ply Ltd Started: 29/11/16

Project: Proposed Mixed-Use Development - Stage 1 Finished: 29111116

Location: Jordan Springs Boulevard, Jordan Springs, NSW 2747 Borehole Size: 110mm

Rig Type: MD300 Drill Hole Location: Driller: HD logged: LM

Rl Surface: 38,5 Contractor: AG PfL Bearing: --- Checked: SM

c

~~0

Samples ~~~ ~ j-
~ ~B Malerial Description Tests .!!!-g ’~.i Addrtional Observatioos

~ ~ ! Remarks ~8
RL Depth , ~~ 8~

~ ~ (m) (m) G OO

>- , ,., TOPSQIUFILL: Clayey Silt, brown, wijth gravel. grass roots D TOPSQIUFILL
0

~ FILL: Mixture of Silty Clay high plasticity, with Gravelly Shaley Clay, brown/grey D FILL

~ and red, fine to coarse gravel, with some sand. Appears we. compacted
CBR Sample

SPT

CH Silty CLAY, red and brown, high plasticity 6,10,9 M V" RESIDUAL
N=19

Aggressivity
H

Sample

2

SPT

9,8,10

~ N=18

CH rsiii L :grandr
, 
high pisticity, tr fie gr eT 

- - - - - -- r.,-’H-

lOb~112
4 N=23

r.,-fH-

~
CI Shaley cLRiiGreHy ’SiltyC’TAY, grey andredibi,medium Piasticil~net

~ coarse ironstone and shale gravel

Aggressivity

~
SHALE, grey and bro’Ml, extremely to highly weathered, extremely low to very Sample BEDROCK

low strength, with some clay bands. Moderate TC bit resistance

I
F""

rn ~Ic

" t=
f--f--

~ cE I
SHALE,grey andd~ grey, higiiiy"Weath" ,very iw To iwstr h-:-H liTC
bit resistance

. I’"

<’ 1=1
f--f--0 SHALE,grey and bro~lQhfbro".m, extremeiy"To highl weathered:eXtreme

-

t= ~.!.tr~2!.h.:....~~t.~nd..!:.!:..~I~~~ra~I~it!..es~l!..nc~_____.J f--f--

SHALE, grey and bro’Ml, highly weathered, very low strength, with clay bands,
Low TC bit resistance

~
Borehole BH 1 continued as cored hole

f1!’

1.9.

~

11-

~

~ 
~ 
" 

" 
. 

Iii 
"

~ 
o 
" 
w 

" 

g
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I~ Alliance Geotechnical Alliance Geotechnical Ply Ltd
BH No: BH 1

~ Manage the earth, eliminate the risk
T, 1800288188

F, 029675 1888 PAGE 2 OF 2
E, office@allgeo.com.3U
w, www.allgeo.com.au

Job No: 2625

Cored Borehole Log

Client: Investor Property Holdings Ply Ltd Started: 29/11/16

Project: Proposed Mixed-Use Development - Stage 1 Finished: 29111116

Location: Jordan Springs Boulevard, Jordan Springs, NSW 2747 Borehole Size: 110mm

Rig Type: MD300 Drill Hole Location: Driller: HD logged: LM

Rl Surface: 38,5 Contractor: AG PfL Bearing: --- Checked: SM

~
~ Estimated I~I Defect

0
~ .~ SITength M , Sp,cing

~ 0 Material Description ’" mm
Additional Data

~ ~
E " D-diam-

RL Depth
~ .a 

_. ~.,...~ etral "
" .

,

’" 0 0088
~ ~ (m) (m) ~ XI A-mal 0:

..g~i>"::EI:>W

~

~

~

~

~

~

cE

Continued from non-eored borehole

’l I SHALE, grey and darK grey HW

~ O~ 7.72m, Joint, 60’, Curved

z ~I 7,85m, Joint. 45., Planar

7,96m, Joint. 70’, Curved

I D A 8.06m, Ctay Seam, 70mm

f1!’ I ic>,27 0.1 8.19m, Ctay Seam, 40mm
8.36m, Joint, 70’, Curved

I 8.53m, EW Seam, 120mm

B.76m, Joiflt. 65’, Planar

~ B.BOrn, Joint, 85" 
, 

P~nar

E
-

~
9.08m, Crushed Sellm. 70mm with Joint 50’

, s~w~IT~oo~~~~da~~~~~~s I l-9.15m, Ctay Seam, 22mm
"

,.

~.~ ~
,L 9.17m, JOint, 65’, Curved

0:

!~: l- 9.2Bm, Joint. BO’, Curved
3 650~ L 9.34m, EW Seam, 40mm
~ "

10
:::. ~9’07[

I " O~’F"’" im ;1 D

BH 1 terminated at 10.48m u.=> 
1.09

eM" ’H’

A

3.41

,~

~

~ 
o 

~ 
" 

g 
o 
w 

~ 
u
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I~ Alliance Geotechnical Alliance Geotechnical Ply Ltd
BH No: BH 2

~ Manage the earth, eliminate the risk
T, 1800288188

F, 029675 1888 Sheet: 1 of 1
E, office@allgeo.com.3U
w, www.allgeo.com.au

Job No: 2625

Borehole Log

Client: Investor Property Holdings Ply Ltd Started: 1/12/16

Project: Proposed Mixed-Use Development - Stage 1 Finished: 1/12116

Location: Jordan Springs Boulevard, Jordan Springs, NSW 2747 Borehole Size: 110mm

Rig Type: MD300 Drill Hole Location: Driller: HD logged: LM

Rl Surface: 36,5 Contractor: AG PfL Bearing: --- Checked: SM

c

~~0

Samples ~~~ " j-
~ ~B Material Description Tests .!!!-g ’~.i Addrtional Observatioos

~ ~ ! Remarks ~8
Well RL Depth , ~~ 8~

~ ~ Details (m) (m) G OO

I-;:-r- FILL: Mixture of Silty Clay and Gravelly Shaley Clay, medium to high M FILL
0

plastitity, darK grey and brown, with fine 10 coarse shale gravel.~ CBR Sample
~ Appears well compacted

SPT

7,9,9
N=-18

E

FILL: Grnv ySiiiandShtClay’ medium pjSticli,miXWith 
-- "’-f--0

~

some fine to coarse shale gravel and some sand, dark bfo’Ml and grey_’"

" ~
Appears well compacted

!i
.

~
::.~E

E
0

~
, FILL: Siii ay ni dl rpisiliigreYidark grey dbrov.fiiy il

, 

.wh 

IX 4S~.’7 M
.
~

fine to coarse shale gravel and some fine to coarse sand. Appears well
~ compacted N=-13
.
~

~

~ Aggressivily
Sample

E. r1’

E....
IX

SPT

.E.
3,6,6
N-12

E....
c

~ Aggressivity
.g

Sample
~ .E<.

I
SHALE, grey and dark greylbrO’Ml, extremely 10 highly weathered, very BEDROCK

E low strength, with frequent clay bands. Moderate TC bit resistance
0 E. c1!?
c

:E<0

<’
0 E...

.E
Borehole BH 21erminaled a17.5m TC Bil Refusal

~

~

1.9.

~

1~

f11

~ 
~ 
" 

" 
. 

Iii 
"

~ 
o 
" 
w 

" 

g
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I~ Alliance Geotechnical Alliance Geotechnical Pty Ltd
BH No: BH 3

~ Manage the earth, eliminate the risk
T, 1800288188

F, 029675 1888 Sheet: 1 of 1
E, office@allgeo.com.3U
W: www.allgeo.com.au

Job No: 2625

Borehole Log

Client: Investor Property Holdings Ply Ltd Started: 29/11/16

Project: Proposed Mixed-Use Development - Stage 1 Finished: 29111116

Location: Jordan Springs Boulevard, Jordan Springs, NSW 2747 Borehole Size: 110mm

Rig Type: MD300 Drill Hole Location: Driller: HD logged: LM

Rl Surface: 37.5 Contractor: AG PfL Bearing: --- Checked: SM

c

~~0

Samples ~~~ ~ j-
~ ~B Malerial Description Tests .!!!-g ’~.i Addrtional Observatioos

~ ~ ! Remarks ~8
RL Depth , ~~ 8~

~ ~ (m) (m) G OO

>- , ,., TOPSOIUFILl: Clayey Silt. light brown, with gravel, grass rools D TOPSQIUFILL
0

~ FILl: Mixed Silty Clay of medium to high plasticity with Sandy Clay of low to M FILL

medium plasticity, brO\lvf1fred and grey, with some gravel and fine to coarse sand, CBR SamDle
Appears well compacted

5,<::>;’ 10
N-15

~

~::\
CI Silty CLAY, orange/grey mottled brov.1l, medium to high plasticity, with fine to M VS ALLLNIUM

CH coarse (dark red ballds) ironstone gravel

.

~
SPT

~ 4,6,8

’5 N=14

00

.

~~
m 4S~.’8~

~ N=12
~

tE

~~c~~~ro~~~~~~~~~~~&me~~~~---~
M H RESIDUAL

,

. Ironstone and shale gravel
~
~
N

.
= SHALE grey and bro\lvf1 extremely to highly weathered, extremely to very low BEDROCK
~

I strength, with frequent clay bands Low to moderate TC bit resIStance

I
fB I

I
E==

~I

0
;:

E
0

~
c
0

~
80 f--f--

I
SHALE~Fii greya browri:--hlghi~a ered-:- verybw stre til. MldreTC
bit resistance

Borehole BH 3 terminated at 8.4m TC Bit Refusal

~

1.9.

~

1~

~ 
~ 
" 

" 
. 

Iii 
"

~ 
o 
" 
w 

" 

g
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I~ Alliance Geotechnical Alliance Geotechnical Pty Ltd
BH No: BH4

~ Manage the earth, eliminate the risk
T, 1800288188

F, 029675 1888 Sheet: 1 of 1
E, office@allgeo.com.3U
w, www.allgeo.com.au

Job No: 2625

Borehole Log

Client: Investor Property Holdings Ply Ltd Started: 1/12/16

Project: Proposed Mixed-Use Development - Stage 1 Finished: 1/12116

Location: Jordan Springs Boulevard, Jordan Springs, NSW 2747 Borehole Size: 110mm

Rig Type: MD300 Drill Hole Location: Driller: HD logged: LM

Rl Surface: 37.7 Contractor: AG PfL Bearing: --- Checked: SM

c

~~0

Samples ~~~ ~ j-
~ ~B Malerial Description Tests .!!!-g ’~.i Addrtional Observatioos

~ ~ ! Remarks ~8
RL Depth , ~~ 8~

~ ~ (m) (m) G OO

>- , ,., TOPSQIUFILL: Clayey Silt, greylblO’M1, with gravel, grass rools D TOPSQIUFILL
0

~ FILL: Mixture of Silty Clay high plasticity with some Gravelly Shaley Clay, D FILL

brtY-MI/red and grey. fine to coarse gravel, v.ith some fine to coarse sand
Appears well compacted

N 8.::;; 12
CH Silty CLAY. red and orangeJbrown, high plasticity, with fine to coarse ironstone

N=20
M VS ALLUVIUM

8~ gravel

- 2
CH ~~a~J ro~~~~~~~~~----- M H It-< iuAL-----,

t
SPT00

. 7.7.14
0

N-21..
’"

~

~
0

E "’-fr.-~

~
CI Shaley clliiGre ’SiltyC’TA’Y, greyandredibiv\fi. iedi Piasticity~n t

M
coarse ironstone and shale gravel

,

~ ~
~ .i
. ~=

~

t\:
I SHALE. grey and bro....". extremely to highly weathered. extremely to very low BEDROCK

strength, with some fine grained sandstone and clay bandsJIayers. Extremely low

I to low TC bit resistan

2 cB I
.

~I0.

E I0

~
c f--f--
0

I SHALE.grey dd~ grey. highly "Weather .very istrengtt.;:-wiffi cs n

I
clay bands. Woderate to high TC bit resistan

I
Borehole BH 4 terminated at 7.2m TC Bit Refusal

f1Q

~

~
1.9.

~

11.

~ 
~ 
" 

" 
. 

Iii 
"

~ 
o 
" 
w 
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g
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lo Alliance Geotechnical 
~ Manage the earth, eliminate the risk 
Borehole Log

Alliance Geotechnical Pty Ltd 

T: 1800288188 

F: 029675 1888 

E: office@allgeo.com.au 
W: www.allgeo.com.au

BH No: BH 5 

Sheet: 1 of 1 

Job No: 2625

Client: Investor Property Holdings Ply Ltd 

Project: Proposed Mixed-Use Development - Stage 1 

Location: Jordan Springs Boulevard, Jordan Springs, NSW 2747

Started: 30111/16 

Finished: 30/11/16 

Borehole Size: 110mm

Rig Type: MD300 Drill 

Rl Surface: 36,5

logged: LM 

Checked: 8M

Hole Location: 

Contractor: AG PfL

Driller: HD 

Bearing: ---

~ .. 

~ ~ 
~ s: ~~::s 

I-;:-h’" 
o ~ 

~ 11 

~ 
"’ 

. 

-
:i

RL Depth 
(m) (m)

~

2

::-~

_.

.i

~r1’
..E:
:.E:. ~

E. I
~

I
.

E....
I

~
. ~I~

w
.

I.

~ ~

~ ~
c1!? -’"

" ":E.

~
0

G

.:E:<

~ E.
~ ~
~
~

0
" ~
"
z

"

~ ~
G

G
z

.
"

z

~

Q ’.9.
w

z
m

g
~

m

~
"
z

"

"
"

"

’1-
w

0
~

f110
z
w

~

g

~ 

i

. 

~B 
~~ 

Material Description
Samples 
Tests 

Remarks

-, 

<l> c: [;~ 
a~ ~- 
.g"2 ’~.i 
::l!’8 8~

Addrtional Observatioos

TOPSQIUFILL: Clayey Silt, brown, with gravel, grass roots 

FILL: Mixed Silty Clay h;gh plasticity with Gravelly Sandy Clay medium 

plasticity, brown/red and grey, with fine to coarse sand. Appears well 
compacted

CH Silty CLAY, red and orangeJbrown, high plasticity, with fine to coarse 
ironstone gravel

CBR Sample 

SPT 

7,12,11 
N=23

D 

M

TOPSOIUFILL 

FILL

CH ~iiiY L :redibi-Mi dgr{i1;gh pjaStldi;wrr"’Fi leTo Coarse 
ironstone gravel

CI tG.~V IySh iCLiSh e andSndsiOOe ffi, iedium PiaSti ~ 
v.;th some red Ironstone gravel bands

SHALE, grey and brown, extremely weathered, extremely low strength, 
v.;th frequent clay bands. Extremely low TC bit resistance

SHALE:Qr andbi";;;: fWJ~ "Weathe!"ed,veil str Qih;-;’;iii 
-- 

occasional shaley clay bands. Woderate TC bit resistance

M Vst ALLLNIUM

--

SPT 

6,6,7 
N=13

M VS I RESIDUAL

~- his RESIDUALlROCK 

H

IV
SPT 

5,5,14 
N=19 

Aggressivity 
Sample

BI’ROCC 
- - - - -

Aggressivity 
Sample

f--f--

Borehole BH 5 terminated at 7.6m TC Bit Refusal
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I~ Alliance Geotechnical Alliance Geotechnical Pty Ltd
BH No: BH 6

~ Manage the earth, eliminate the risk
T, 1800288188

F, 029675 1888 PAGE 1 OF 2
E, office@allgeo.com.3u
W, www.allgeo.com.au

Job No: 2625

Borehole Log

Client: Investor Property Holdings Ply Ltd Started: 30111/16

Project: Proposed Mixed-Use Development - Stage 1 Finished: 30111116

Location: Jordan Springs Boulevard, Jordan Springs, NSW 2747 Borehole Size: 110mm

Rig Type: MD300 Drill Hole Location: Driller: HD logged: LM

Rl Surface: 36.2 Contractor: AG PfL Bearing: --- Checked: SM

c

~~0

Samples ~~~ ~ j-
~ ~B Malerial Description Tests .!!!-g ’~.i Addrtional Observatioos

~ ~ ! Remarks ~8
RL Depth , ~~ 8~

~ ~ (m) (m) G uoo

>- , ,., TOPSQIUFILL: Clayey Silt, brown, wijth gravel. grass roots D TOPSQIUFILL
0 ~
~ FILL: Mixed Silty Clay of medium to high plasticity .,.,;Ih S4lty Sandy Clay, high

III CBR Sam~e
D FILL

plasticity, brownlred and grey, v.itIl fine to coarse sand. Appears well compacted
M

k1 6~~, 8
"’-f--FI LL: SiitBayof"h plaSti:-m ed -Mtl, "Somegrnv d nd g"r rnof" N=16

sand. Appears well compacted

~

~

~
CI Silty CLAY, orange/grey mottled brown, medium to h~h plasticity, YI’itI1 fine to M VS ALLUVIUM

coarse ironstone gravel

k1 i~.’8
t\: N=13

.i~1-ccc-
rsfiiY CLAY:redlbr-Ml dgreylii9h PfaStlcitY,Wiih SOme tmeto Coarse 

- -- ----

~ CH M H RESIDUAL

ironstone and shale gravel

k1
SPT

6,8,12
N=20

.

Ii’
~iiv lySiit CLAYiSh eyc’TA’Y, greyandbr

, 

i um j)iasticrtylnet "’-fr.-~ CI
.
.

coarse ironstone and shale gravel~

~
~ ~
’"
i rl"

I SHALE, grey alld brooo, extremely weathered, extremely low strength, with BEDROCK

F""
frequent clay bands. Low TC bit resislan

I
I

8 F"" SHALE;Qr alldbi...;;~hiy "We hered,veil str Qh:Tninyeredwilh-
f--f--

~
shaley clay bands of medium plasticity. Extremely low to moderate TC bit

I
resistan

I
=

Borehole BH 6 continued as cored hole
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I~ Alliance Geotechnical Alliance Geotechnical Ply Ltd
BH No: BH 6

~ Manage the earth, eliminate the risk
T, 1800288188

F, 029675 1888 PAGE 2 OF 2
E, office@allgeo.com.3U
w, www.allgeo.com.au

Job No: 2625

Cored Borehole Log

Client: Investor Property Holdings Ply Ltd Started: 30111/16

Project: Proposed Mixed-Use Development - Stage 1 Finished: 30111116

Location: Jordan Springs Boulevard, Jordan Springs, NSW 2747 Borehole Size: 110mm

Rig Type: MD300 Drill Hole Location: Driller: HD logged: LM

Rl Surface: 36.2 Contractor: AG PfL Bearing: --- Checked: SM

~
~ Estimated I~I Defect

0
~ .~ SITength M , Sp,cing

~ 0 Material Description ’" mm
Additional Data

~ ~
E " D-diam-

RL Depth
~ .a 

_. ~.,...~ etral "
" .

,

’" 0 0088
~ ~ (m) (m) ~ XI A-mal 0:

..g~i>"::EI:>W

~

~

~

~
~

~

rl"

~

~

Continued from non-eored borehole

’:l I SHALE, grey and dark grey, ".,;th brown bands W/MV’

III a}, seems’ 22mm arKl24mm’
~ 9.00m. EW Seam. 28mm
z I 9.16m. Joiflt. 350, Curved

111 O~~H

10 IIII ~9 A

;;; 9.83m. Joint. 300. Curved0.271.2
9.95m. Joint. 450. Curved

~
E SDSTONE"li gral ghTgrey- 

- - - --

--;;,;;w- I;-~ A 10.25-10.38m, SANDSTONE Band (tine grained)

~ 1.051.9

E I r--SHALE~rey anddar1c:grey,~ihbrWbands- 
--

~ I ~O A

0: I rsHCE~rey andd grey 
- - - - - - - --

HV"-
.110’I- 10.97m. Fragmented core, 8Ornm"..;th day seam

, o A
~ I 2103’ 11.24m, Joint 450. Planar

I
""-ll.34m. EW Seam, 28mm

m
11.65m. EW Seam. 14mm

I
W’iMi

~D D)
~ 11.7Orn. EW Seam, 12mm

~
1~E=== sHCE:dark greyv.1th grey imTria ns 

- - - --

[ri"AI
p;;;;;; ~~20;’

BH 6 terminated at 12.53m 0.450.49 oMO,"H’

~ 
o 

~ 
" 

g 
o 
w 

~ 
u
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EXPLANATORY NOTES - DRILL & EXCAVATION LOGS

GENERAL 

Information obtained from site investigations is recorded on log sheets. 
The "Cored Drill Hole wg" presents data from an operation where a core 
barrel has been used to recover material - commonly rock. The "NOll- 
Con: Drill Hole - Geological Log" presents data from an upomtion where 

coring has nut been used and information is based un a combilliltion of 

n:gulaT sampling and insitu testing. The material pem:trated in non-core 

drilling is commonly soil but may include rock TIlt: "Excavation - 

Geological Log" prescnl’i data and drawings frum exposures of s.oil and 

rock resulting from cxcavtion of pits. trenches, etc.

The heading of the log sheets contains inform.1.lion on ProjL’C1 
Identification, Hole or Pit Identification, Location and Elevation The 

main section of the Jogs contains infonn.1.tion on mcthod’i and conditions, 
material substance description and structure presented as a series of 

columns in rclation to depth bclow the ground surface which is plotted on 
lhe left side of lhe log sheet. The common depth scale is 8m per drill log 
sheet and about 3-5m for excavation logs sheets 

As far as is practicable the data containcd on the log shcets is faerual. 

Some interpretation is inevitable in the identification of material 

boundaries in areas of partial sampling, the location of areas of core loss, 

description and classification of material, estimation of strength and 
identification of drilling induced frdctures Material description and 

classifications are ba.<;ed on SAA Site Investigation Code AS 1726 - 1993 

with some modificatioJl.-; as defined below

These notes contain an explanation of the terms and abbreviations 

conunonly used on the log sheets.

DRILLING

D’lr &Cn 109 .3smg

AS Auger Screwing

ADN Auger Drilling with V-Bit

ADrr Auger Drilling with TC Bit

WB Wash-bore drilling

RR Rock Roller

NMLC NMLC core barrel

NO NQ core barrel

HMLC HMLC core barrel

IIQ 1-10 core barrel

Drilling Fluid/Water 

The drilling fluid lL<;cd is identified and loss of return to the surface 

estimated as a percentage.

Drilling PenetrationlDrill Denth

Con: lifts are identified by a line and depth with core loss per run as a 

pt:rcentage Ease of penetr,ilion in non-core drilling is abbreviated as 
follows:

VE Verv Easy

E Easy

F Finn

II liard

VII Very Hard

Groundwater I,evels

Date of measurement is shown.

’!’ Standing water level measured in 

completed borehole

’i’ Level taken during or inunediately 
after drilling

Saml!le<;/Tcsls

D Disturbed

U Undisturbed

C Core Samolc

SPT Standard Penetration Test

N Result of SPT (*samole taken)

VS Vane Shear Test

IMP Borehole Imnression Device

PBT Plate earinl! Test

PZ Piezometer Installation

liP Hand Penetrometer Test

EXCAVA110N LOGS

Explanatory notes arc provided at the bottom of drill log shcel’i 

Information about the origin, geology and pedology may be entered in the 
"Structure and other Observations" column. The depth of the basc of 

excavation (for the logged section) at the appropriate depth ill the 

"Material Description" column. Refusal of excavation plant is noted 

should it OCCUL A sketch of the exposure may be added.

MATERIAL DESCRIPTION - SOIL

Oussification Symbol - In accordance with the Unified Classification 

System (AS 1726-199], Appendix A, Table AI)

Mater al De.~crplon In aa;:on;bnee with AS 1726-1993, Appendix 
A2.3

,l,Io slurt! Cond tion

JJ Drv, looks and feels drY

M Moist, No free water on remouldiml

W Wet, free water on relllouldin

Con.~ ~’lency - In accordance with AS 1726-1993. Appendix A2.5

VS Very Soft < 25kPa

S Soft 25 - 50kPa

F Firm 50 - 100kPa

S, StifT 100 - 200kPa

VS, Very Stiff 200 - 400kPa

II Hard > 400kPa

Strength figures quoted are the approximate range of Unconfined 

Compressive Strength for each class

Dens ty lndl!X. (%) is estimated or is based on SPT results. Approximate 
N Value correlation is shown in right cohunn.

VL Very Loose < 15% 0-4

L Loose 15 - 35% 4 - 10

MD Medium Dense 35 - 65% 10 - 30

JJ Dense 65 - 85% 30 - 50

VD VerY Dense >85% >50

Version: 1, Version Date: 30/07/2018
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MATERIAL DESCRIPTION -ROCK

J\.1l1lerilll Description

Identification of rock type, composition and texture based on visual 
features in accordance with AS 1726-1993, Appendix A3.I-A3.3 and 

Tables Afu, A6b and A7

Core Loss

Is shown at the bouom of the run unless otherwise indicated.

cdding

Description Spacing (rum)

Thinly Laminated <6

Laminated 6 - 20

Very Thinly Bedded 20 - 60

Thinly Bedded 60 - 200

Medium Bedded 200 - 600

Thickly Bedded 600 - 2000

V cry Thickly Bedded > 2000

Weathering - No distinction is made between weathering and alteration 

Weathering classification assists in identification but docs not imply 

engmeenng propertIes.

Fresh (F) Rock substance unaffected by
weatherim!

Slightly Weathered Rock substance partly stained

(SW) m discoloured. Colour and

texture of fresh rock

rccognisahle,

Moderately Staining or discolouration

Weathered (MW) exlends throughout rock

suhstance. Fresh rock colour

nol rceognisablc.

Hi~bly Weathered Stained or discoloured

(nW) throughout. Signs of chemical

or physical alteration. Rock

texture retained.

Extremely Weathered Rock texture evident but

(EW) material has soil properties
and can be remoulded.

Strength -lbe following terms are used to described rock strenb’1h’

Rock Strength Abbreviation Point Load Strength
Class Index, 1s(50)

(MPa)

Extremely Low EL < 0.03

Verv Low VL 0.03 to 0.1

Low L 0.1 to 0.3

Medium M 0.3 to I

High H I to 3

Very High VH 3 to 10

Extremely High EH >10

Strengths arc estimated and where possible supported hy Point 
Load Index Testing of representative samples. Test results are plotted on 
the gmphical estimated strength by using’ 

Diametral Point Load Test

Axial Point Load Test

\\’here the estimated strength log covers more than one range it indicates 

the rock strength varies between the limits shown

MATERIALS STIIUCTURElFRACTURES

ROCK

Natural Fracture Spacing - A pLot of average fraerure spacing excluding 
defects known or suspected to be due to drilling, core boxing or testing. 
Closed or cemented joints, drilling breaks and handling breaks are not 
included in the Natural Fracture Spacing

Visual Log - A diagrammatic plot of dcfects showing type, spacing and 

orientation in relation to core axis.

Additional Data - Description of individual defects by type, orientation, 

in-filling, shape and roughness in accordance with AS 1726-1993. 

Appendix A TabLe AID, notes and Figure A2

Type DP Bedding Parting
JT Joint

SM Seam

rz Fracture Zone

SZ Shear Zone

VN Vein

FL Foliation

CL Cleavage
DL Drill Lift

1m Handling break

DD Drilling break

Orientation - angle relative to thc plane nonnal to thc corc axis.

Infilling CN Clcan

X Carbonaceous

Clay Clay
KT Chloritc

CA Calcitc

fo Iron Oxide

Qz Quartz
MS Secondary Mineml

MU Unidentified Mineral

Shape PR Planar

CU Curvcd

UN Undulose

ST Stepped
IR Irrcgular
DIS Discontinuous

Roughness POL Polished

SL Slickcnsidcd

S Smooth

RF Rough
VR Vcrv ROUQh

SOIL

Structures - Fissuring and other defects are described in accordance with 

AS 1726-1993, Appendix A2.6, using the terminology for rock defects. 

Origin - Wherc practicable an assessmcnt is providcd of thc probable 
origin of the soil, cg f , topsoiL alluvium, colluvium, residual soil.

24 Novt:mba: 2008
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~~~;=~~g;:.~:~~~~1 Your On-Site Geotechnical Specialists 

Phone Us Today - 1800 288 188

Dynamic Cone Penetrometer Test Report

Client: lendlease Report Number: 6715-GR-1-1

Project Name: Proposed Retirement Village (51 Villas) Report Date: 26/02/2018

Project Location:
lot 3991 of DP 1190132, Jordan Springs,

Date Tested: 07/02/2018
Boulevard, Jordan Springs, NSW 2747

Test Method: AS 1289 6.3.2

Test Number DCP-1 DCP-2

Test Location Refer Drawing 6715-GR-1-A

R.l (AHD)

Depth (meters)

0.00 - 0.15 17 16

0.15 - 0.30 17 21

0.30 - 0.45 24 24

0.45 - 0.60 >25 >25

0.60 - 0.75

0.75 - 0.90
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