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1.0 INTRODUCTION 

 

Benviron Group was engaged to undertake a geotechnical investigation at the subject site 

located at 9‐13 Goulburn Street, Warwick Farm  (Figure 1‐Site  Location). The purpose of 

this  investigation  is  to  assess  the  existing  site  and  subsurface  conditions  in  order  to 

provide recommendations from a geotechnical viewpoint on the proposed development.  

 

This report presents and  interprets the  findings of the geotechnical  investigation carried 

out on 28th September 2016 at the subject site, known as number 9‐13 Goulburn Street, 

Warwick Farm, NSW, and presents the followings: 

 

 Method of investigation, 

 Site description, including surface and sub‐surface conditions,  

 Site  plan  indicating  borehole  locations  and  footprint  of  the  proposed  roads  and 

buildings in the development,  

 Groundwater conditions and management, if encountered,  

 Recommendations on the excavation conditions,  

 Provision  of  earth  pressure  parameters  for  design  of  retaining  structures  if 

required,  

 Recommendations on footings and serviceability bearing pressures, 

 Recommendations on pavement and design parameters. 

 Risk assessment of the site. 
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2.0 AVAILABLE INFORMATION 

At the time of writing this report, information available for the proposed scheme from the 

client is summarized as follows: 

 

1. Drawings prepared by Urbanlink dated September 2016. 

 

3.0 PROPOSED DEVELOPMENT  

3.1 Site Description 

The site is located in Warwick Farm, approximately 30 Km south west of the Sydney CBD 

as  shown  in  the  Locality  Plan  (Figure  1).  It  comprises  two  lots  and  is  accessed  by 

Goulburn  Street  in  the  east  as  shown  in  the  Site  Plan  (Figure  2).  The  proposed 

development  comprises  a  multi  storey  building  with  a  double  basement  carpark.  The 

footprint of the proposed basement carpark with set‐backs  from the boundaries and the 

utility  line  in the south together with the investigation holes are shown in Figure 2.  

 

3.2 Regional Geology 

The Geological Map of Penrith (Geological Series Sheet 9030, Scale 1:100,000, Edition 1, 

1991),  published by  the Department  of Minerals  and  Energy  indicates  the  residual  soils 

within the site to be underlain by Triassic Age Shale of the Wianamatta Group, comprising 

shale,  carbonaceous  claystone,  claystone,  laminite,  fine  to  medium  grained  lithic 

sandstone, rare coal and tuff. 
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4.0 FIELDWORK 

 

Fieldwork for the geotechnical investigation was carried on the 28th September 2016 and 

comprised the following works: 

 

 Drilling  of  three  (3)  boreholes  using  drilling  rig  with  V‐bit  attachment  and 

SPT  field testing were carried out. Rock coring was undertaken within  two of 

the  boreholes  to  achieve  the  necessary  depths.  Most  of  the  holes  were 

terminated at approximately 8m below existing ground level. 

 

The  approximate  locations  of  the  three  boreholes  are  shown  in  Figure  2  and  the 

Engineering Borehole Logs are presented in Appendix B. 
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5.0 FIELD WORK RESULTS 

5.1 Subsoil Conditions  

Based on information gathered and observations made from the site inspection, it can be 

inferred  that  it  is  likely  the  subsoil  profile  comprises  residual  soil  of  differing  degree  of 

weathering  from a  soft  to  stiff  and hard nature with  increasing depth.    It  is  anticipated 

that the Extremely Weathered Shale bedrock is likely to be encountered at between 3.5m 

to 7.0m below existing ground surface, and the more Distinctly Weathered Shale bedrock 

is likely to be encountered at a depths below approximately 7.0 below the existing ground 

level across the site. 

 

A Summary of the generalized anticipated subsoil profile across the site is shown in Table 

1. 

 

Table 1: Generalised Subsurface Profile 
 

 

Layer 
 

Description BH1 BH2 
 

BH3 

 

 
Residual Soil 

CLAY, medium
plasticity, 

Red/brown/grey 

 

 
0‐3.5m 

 

 
0‐3.5m 

 

 
0‐3.5m 

 

 
 
 
Bedrock 

Shale, extremely low 

strength , Light brown/Grey  
 

 
3.5‐4.0m 

‐  

 
3.5‐4.0m 

Shale, low strength , Light 
Brown/Grey (Class V)  

 

 
4.0‐7.1m 

‐  

 
4.0‐7.2m 

Shale, low strength , Light 
Brown/Grey (Class IV) 

 

 
7.1‐8m 

‐ 
 

 
7.2‐8.0m 
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5.2 Ground Water 

 

Groundwater  observations  were  not  made  within  the  investigation  holes  during  the 

drilling  process.  However,  it  should  be  noted  groundwater  levels  may  be  subject  to 

seasonal  fluctuations,  rainfall,  prevailing  weather  conditions  and  also  future 

developments of the areas and land forms. 
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6.0 LABORATORY TEST RESULTS 

Rock cores drilled are kept in core‐boxes. Samples have been collected from these core‐boxes to 

assess the rock strength at the various level within the Shale bedrock. The testing carried out on 

the rock samples was the Point Load Strength Index Test, and the Point Load Strength Indices for 

the  rock  cores  and  the  assessed  rock  strengths  in  accordance  with  the  Australian  Standards 

(Reference 1).  The  test  results are enclosed  in Appendix C and are  summarised  in  the  following 

Table 1. 

 
Table 2: Point Load Test Results 

 

Sample ID  Location  Depth 

(m) 

Diametrical 

Is(50) (MPa) 

Axial    

Is(50) (MPa)

Assessed Strength  

1  BH1  6.5  0.17  0.38  Low 

2  BH2  6.5  0.27  0.34  Medium 

 

Based on the rock core strengths (Table 1) and the rock discontinuities (shown in the core logs and 

core  photographs),  the  bedrock  from  the  proposed  development  site  for  foundation  design 

purposes in accordance with Pells et al (Reference 4) is classified in general as a Class V/IV Shale. 

 

 

 

 

 

 

 



October 2016 
Geotechnical Investigation Report, Ref: G186 
9‐13 Goulburn Street, Warwick Farm NSW  Page 11 of 23 

 
 

_____________________________________________________________________________________________ 
© Benviron Group 2015 

 

7.0 RETAINING STRUCTURES AND FOUNDATIONS 

7.1 Excavation Conditions 

Based  on  currently  information  provided,  excavations  may  be  required  for  the 

construction  of  retaining  structures  within  the  development.  However,  should  any 

excavation be considered or planned  in  the  final  stages of  the development design,  the 

following should be considered. 

It is expected materials encountered during excavation are likely to comprise stiff to hard 

clays. Excavation of soil‐based materials and extremely to highly weathered Shale may be 

achieved  using  conventional  earthmoving  equipment  such  as  backhoes  or  tracked 

excavators.   Heavy ripping and/or vibratory rock breaking techniques are not likely to be 

required. 

 

However, where percussive excavation techniques are to be adopted, we recommend saw 

cutting  method  is  applied  along  the  excavation  perimeter  to  reduce  the  vibrations 

transferred to neighbouring structures and to minimise potential risks to their structural 

integrity. In such situation, we also recommend dilapidation reports are to be carried out 

on  all  adjoining  buildings,  roads  and  civil  structures  so  that  an  accurate  record  of  the 

existing  conditions  of  these  elements  are  mapped  prior  to  the  commencement  of 

excavation. These records shall be agreed by the respective owner in order to reduce the 

risk of future owner’s dispute on subsequent potential damage claims. 

 

Site  earthworks  should  be  properly  drained  to  minimise  the  effects  of  wetting  up  and 

softening of exposed, natural subgrade soils, which may be caused by extraneous water 

sources and climatic variations.  Trafficability across the site may be restricted to tracked 

plant during and  following periods of wet weather and  the  trafficking of wet  subgrades 

with  any  plant  would  be  expected  to  result  in  significant  subgrade  damage.    Should 

possible bulk excavation be terminated within the silty clay or clay layers, it is considered 
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the natural materials at the base of such excavations may be trafficable under favourable 

climatic  conditions  and  lack  of  groundwater  presence.    However,  similar  trafficability 

problems, as outlined for site subgrades, may be anticipated where “wetting” may occur. 

 

It is therefore suggested that consideration be given to the placement of a granular layers 

to  provide  convenient  working  platforms  and  improve  site  trafficability.    Such  a  layer 

would also significantly assist  in reducing potential drying out of reactive soil subgrades.  

Where such platforms are  to be utilised  for  the support of heavy machinery or plant,  it 

may be appropriate to design these platforms to such  loads and  if necessary have these 

confirmed and inspected by a geotechnical engineer. 

 

7.2 Groundwater Management 

Groundwater  seepage was  not  observed  at  the  time  of  the  investigation.    However,  it 

should  be  noted  groundwater  levels may  vary  subject  to  seasonal  fluctuations,  rainfall, 

prevailing weather conditions and also future development of the surrounding lands. 

 

7.3 Temporary Batter Slopes 

Temporary batter slopes may be appropriate for possible excavations or cut slopes provided 

excavations or cut slopes are set back sufficiently from common site boundaries to facilitate 

the formation of the recommended safe temporary batters outlined in Table 2. 

Table 5 ‐ Minimum Temporary Batter Slopes 

 

Materials 

Temporary  

(Horizontal: 

Vertical) 

Stiff CLAY  3.0:1.0 

Very Stiff/ Hard Silty Clay  2.0:1.0 

Distinctly Weathered Shale  1.0:1.0 
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Temporary  surface  protection  against  erosion  may  be  provided  by  covering  the  batter 

with plastic sheets or other applicable methods.    It  is considered that plastic sheeting,  if 

adopted, should extend at least 1.5m behind the crest of the cut face or at least up to the 

common site boundaries. Plastic  sheeting should be positioned and  fastened to prevent 

water  infiltration  into  or  onto  the  batter  which  may  lead  to  softening  and  possible 

instability.  All  stormwater  run‐offs  should  be  directed  away  from  all  temporary  and 

permanent slopes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



October 2016 
Geotechnical Investigation Report, Ref: G186 
9‐13 Goulburn Street, Warwick Farm NSW  Page 14 of 23 

 
 

_____________________________________________________________________________________________ 
© Benviron Group 2015 

 

7.4 Retaining Structures 

In the long term, the excavation faces must be retained by engineered retaining structure 

in particularly along the Goulburn Street section of the site.   These structures should be 

designed  to withstand  the  applied  lateral  pressures  of  the  soil/rock  layers,  the  existing 

surcharges  in  their  zone  of  influence;  including  existing  structures,  and  construction 

related activities, and also hydrostatic pressures (if it is appropriate).  

 

The pressure distribution on cantilever retaining structures, only due to the earth pressures 

and surcharges behind the wall, may be assumed to be triangular and estimated as follows 

(ignoring cohesion effect): 

 

  ph = gkH + qk 
Where, 
  ph  = Horizontal pressure (kN/m2) 
  g  = Wet density (kN/m3) 
  k  = Coefficient of earth pressure (ka or ko) 
  H   = Retained height (m) 
  q  = Surcharge pressure behind retaining wall (kN/m2) 
 

For  the  design  of  flexible  retaining  structures,  where  some  lateral  movement  is 

acceptable, an active earth pressure coefficient is recommended.  Should it be critical to 

limit  the  horizontal  deformation  of  a  retaining  structure,  use  of  an  earth  pressure 

coefficient  at  rest  should  be  considered.    Recommended  parameters  for  the  design  of 

retaining structures are presented in the following Table 3. 
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Table 6: Geotechnical Design Parameters 
 

Materials 

Unit 

Weight 

(kN/m3) 

Active Earth 

Pressure 

coefficient 

(Ka) 

At Rest Earth 

Pressure 

Coefficient 

(Ko) 

Passive Earth 

Pressure 

coefficient  

(Kp) 

Stiff/very stiff silty clay  18  0.40  0.60  ignore 

Hard silty clay  20  0.33  0.50  3 

Extremely Weathered Shale (Class 

V or IV) 
20  0.20  0.30  150kPa  

* Passive lateral earth pressure. 

 

The  above  coefficients  assume  that  ground  level  behind  the  retaining  structures  is 

horizontal  and  the  retained  material  is  effectively  drained.  It  should  be  noted  that 

hydrostatic pressures due to ground water table (if present) and surcharge due to nearby 

structures (within the influence zone) should also be taken into the account in the design 

of the retaining structures. The influence zone of a retaining wall may be defined between 

the  wall  and  a  line  drawn  from  its  heel  with  45⁰  from  the  horizon.  The  design  of  any 

retaining  structure  should  be  checked  for  bearing  capacity,  overturning,  and  overall 

stability of the slope. 
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7.5 Foundation System 

 
The  loading  conditions  for  the  proposed  development  are  not  known  at  the  time  of 

preparation  of  this  report.    However,  considering  the  scale  of  the  development,  it  is 

envisaged  that  foundation materials  required  to  support  the  proposed  structure would 

comprise Class V or better  shale bedrock.   Based on  the borehole  information and  rock 

strength testing,  it  is envisaged that the shale bedrock  likely to be exposed at basement 

bulk excavation  levels would constitute either Class V or Class  IV and may be feasible to 

meet this requirement. 

 

Spread  footings  comprising  strip  or  pad  footings  founded  in  Class  V  bedrock  below  the 

basement bulk excavation level may be designed for a serviceability end bearing capacity 

of 700kPa. 

 

Spread  footings  comprising  strip  or  pad  footings  founded  in  Class  IV  or  better  shale 

bedrock below  the basement bulk excavation  level may be designed  for  a  serviceability 

end bearing capacity of 1000kPa. It is recommended that a further drilling for assessment 

of the foundation material of the proposed footings be carried out once excavation to the 

final  basement  level  has  been  reached.  The  footing  inspection  and  assessment 

requirement can be referred to the guidelines given in accordance with Pells, Douglas et al.  

 

Footing inspections by a Geotechnical Engineer will be required during footing excavation 

to confirm appropriate founding materials,  that the recommended serviceability bearing 

pressures could be met and to ensure that all soft and wet materials have been removed 

from the foundation footprint prior to concrete placement. 

 

 

 



October 2016 
Geotechnical Investigation Report, Ref: G186 
9‐13 Goulburn Street, Warwick Farm NSW  Page 17 of 23 

 
 

_____________________________________________________________________________________________ 
© Benviron Group 2015 

 

 

8.0 CONCLUSIONS 

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

development  of  a  residential  subdivision  at  9‐13  Goulburn  Street, Warwick  Farm NSW. 

Geotechnical recommendations have been provided to address the issues as requested. 

 

We  consider  that  the  proposed  development  is  feasible  in  this  site  subjected  to  the 

recommendations presented in this report. 
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LIMITATIONS 

The assessment of the sub‐surface profile within the proposed development area and the 

recommendations presented  in this report are based on limited  information available to 

date. 

 

The  recommendations  and advice presented  in  this  report on  soil  and  rock  condition  is 

considered to be indicative only as only very limited areas were assessed on site to date. 

Site  inspection by a consulting Geotechnical Engineer or Engineering Geologist are to be 

undertake when further investigation works are to be carried out to confirm the condition 

of founding materials in which this geotechnical assessment recommends. 

 

Anecdotal evidence and Information provided by client is assumed to be relevant and to 

the best of knowledge be appropriate for its interpretation. 

 

There is a possibility that the actual geotechnical and groundwater conditions across the 

site could differ from the inferred geotechnical assumptions and derivations on which our 

recommendations are presented in this report.   
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FIGURE 1 – SITE LOCATION 
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FIGURE 2 – SITE PLAN 
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APPENDIX A – ENGINEERING BOREHOLE LOGS 
 



Job No: G186

Hole No: BH1
Sheet   1 of 3

ENGINEERING LOG OF DRILLED BOREHOLE
Client: Ventus Group Pty Ltd Test Location: Refer to Figure 1
Project: Proposed Residential Development Test Method: Tracked Drill Rig
Project Location: 9-13 Goulburn Street, Warwick Farm NSW Date: 28/09/2016 Logged by: BB
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Additional Comments D
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m
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0.1 SM Silty SAND, coarse grained, dark brown, trace with some gravels D L 0.1

0.2 0.2

0.3 0.3

0.4 0.4

0.5 0.5

0.6 CL Silty CLAY, fine grained, medium plasticity, red/brown, M S Low V-bit Resistance 0.6

0.7 trace of sand 0.7

0.8 0.8

0.9 0.9

SPT 1.0 1.0

3,6,7 1.1 1.1

N=13 1.2 1.2

1.3 SM Silty CLAY, coarse grained, red/brown, trace with mottled grey D L Low V-bit Resistance 1.3

1.4 1.4

1.5 1.5

1.6 1.6

1.7 1.7

1.8 1.8

1.9 1.9

SPT 2.0 2.0

5,14,23 2.1 2.1

N=37 2.2 2.2

2.3 2.3

2.4 2.4

2.5 2.5

2.6 2.6

2.7 2.7

2.8 2.8

2.9 2.9

3.0 3.0

SPT 3.1 CI Shaley CLAY, fine grained, medium plasticity, red/brown, M Medium to High V-bit 3.1

8,17,30 3.2 mottled grey, trace with gravels Resistance 3.2

N=47 3.3 3.3

3.4 3.4

3.5 3.5

Continued on Sheet 2 of 3
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 D     Dense                                       (50mm diam.) Wp Plastic Limit
VSt Very Stiff VD  Very Dense                      N       S.P.T. Value Wl  Liquid Limit
H Hard

H

Surface Level: RL 20.120



Job No: G186

Hole No: BH1
Sheet   2 of 3

ENGINEERING LOG OF DRILLED BOREHOLE
Client: Ventus Group Pty Ltd Test Location: Refer to Figure 1
Project: Proposed Residential Development Test Method: Tracked Drill Rig
Project Location: 9-13 Goulburn Street, Warwick Farm NSW Date: 28/09/2016 Logged by: BB
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Additional Comments D
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3.6 Start NMLC Core Drilling at 3.5m 3.6

3.7 SHALE, fine grained, dark grey, low strength, slightly weathered, M H/VD 3.7

3.8 highly fractured, Class V SHALE High Core Bit Resistance 3.8

3.9 3.9

4.0 4.0

4.1 4.1

4.2 4.2

4.3 4.3

4.4 4.4

4.5 4.5

4.6 4.6

4.7 4.7

4.8 4.8

4.9 4.9

5.0 5.0

5.1 5.1

5.2 5.2

5.3 5.3

5.4 5.4

5.5 5.5

5.6 5.6

5.7 5.7

5.8 5.8

5.9 5.9

6.0 - SHALE, fine grained, dark grey, low strength, slightly weathered, M H/VD High Core Bit 6.0

6.1 Class V SHALE Resistance 6.1

6.2 6.2

6.3 6.3

6.4 6.4

6.5 6.5

6.6 6.6

6.7 6.7

6.8 6.8

6.9 6.9

7.0 7.0

Continued on Sheet 3 of 3
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 D     Dense                                       (50mm diam.) Wp Plastic Limit
VSt Very Stiff VD  Very Dense                      N       S.P.T. Value Wl  Liquid Limit
H Hard

Surface Level: RL 20.120

Bedrock - Rockhead

G
W



Job No: G186

Hole No: BH1
Sheet   3 of 3

ENGINEERING LOG OF DRILLED BOREHOLE
Client: Ventus Group Pty Ltd Test Location: Refer to Figure 1
Project: Proposed Residential Development Test Method: Tracked Drill Rig
Project Location: 9-13 Goulburn Street, Warwick Farm NSW Date: 28/09/2016 Logged by: BB
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Additional Comments D
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7.1 - SHALE, fine grained, dark grey, low strength, slightly weathered, M H/VD High Core Bit 7.1

7.2 Class IV SHALE Resistance 7.2

7.3 7.3

7.4 7.4

7.5 7.5

7.6 7.6

7.7 7.7

7.8 7.8

7.9 7.9

8.0 Borehole BH1 terminated at 8.00m 8.0

8.1 8.1

8.2 8.2

8.3 8.3

8.4 8.4

8.5 8.5

8.6 8.6

8.7 8.7

8.8 8.8

8.9 8.9

9.0 9.0

9.1 9.1

9.2 9.2

9.3 9.3

9.4 9.4

9.5 9.5

9.6 9.6

9.7 9.7

9.8 9.8

9.9 9.9

10.0 10.0

10.1 10.1

10.2 10.2

10.3 10.3

10.4 - 10.4

10.5 10.5

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 D     Dense                                       (50mm diam.) Wp Plastic Limit
VSt Very Stiff VD  Very Dense                      N       S.P.T. Value Wl  Liquid Limit
H Hard

Surface Level: RL 20.120



Job No: G186

Hole No: BH2
Sheet   1 of 3

ENGINEERING LOG OF DRILLED BOREHOLE
Client: Ventus Group Pty Ltd Test Location: Refer to Figure 1
Project: Proposed Residential Development Test Method: Tracked Drill Rig
Project Location: 9-13 Goulburn Street, Warwick Farm NSW Date: 28/09/2016 Logged by: BB
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Additional Comments D
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0.1 SM Silty SAND, coarse grained, dark brown, trace with some gravels D L 0.1

0.2 0.2

0.3 0.3

0.4 CL Silty CLAY, fine grained, medium plasticity, yellow/brown, M S Low V-bit Resistance 0.4

0.5 0.5

SPT 0.6 0.6

3,6,6 0.7 0.7

N=12 0.8 0.8

0.9 0.9

1.0 1.0

1.1 SM Silty CLAY, coarse grained, red/brown, trace with mottled grey D L Low V-bit Resistance 1.1

1.2 gravels 1.2

1.3 1.3

1.4 1.4

1.5 1.5

SPT 1.6 1.6

5,13,25 1.7 1.7

N=38 1.8 1.8

1.9 1.9

2.0 2.0

2.1 2.1

2.2 2.2

2.3 2.3

2.4 2.4

2.5 2.5

2.6 2.6

2.7 2.7

2.8 2.8

2.9 2.9

3.0 3.0

SPT 3.1 CI Shaley CLAY, fine grained, medium plasticity, red/brown, M Medium to High V-bit 3.1

8,16,30 3.2 mottled grey, trace with gravels Resistance 3.2

N=46 3.3 3.3

3.4 3.4

3.5 3.5

Continued on Sheet 2 of 3
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 D     Dense                                       (50mm diam.) Wp Plastic Limit
VSt Very Stiff VD  Very Dense                      N       S.P.T. Value Wl  Liquid Limit
H Hard

Surface Level: RL 19.606

H



Job No: G186

Hole No: BH2
Sheet   2 of 3

ENGINEERING LOG OF DRILLED BOREHOLE
Client: Ventus Group Pty Ltd Test Location: Refer to Figure 1
Project: Proposed Residential Development Test Method: Tracked Drill Rig
Project Location: 9-13 Goulburn Street, Warwick Farm NSW Date: 28/09/2016 Logged by: BB
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Additional Comments D
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3.6 3.6

3.7 Start NMLC Core Drilling at 3.7m 3.7

3.8 - SHALE, fine grained, dark grey, low strength, slightly weathered, M H/VD 3.8

3.9 highly fractured, Class V SHALE High Core Bit Resistance 3.9

4.0 - SHALE, fine grained, dark grey, low strength, slightly weathered, M H/VD High Core Bit 4.0

4.1 fractured, Class V SHALE Resistance 4.1

4.2 4.2

4.3 4.3

4.4 4.4

4.5 4.5

4.6 4.6

4.7 4.7

4.8 4.8

4.9 4.9

5.0 5.0

5.1 5.1

5.2 5.2

5.3 5.3

5.4 5.4

5.5 5.5

5.6 5.6

5.7 5.7

5.8 5.8

5.9 5.9

6.0 6.0

6.1 6.1

6.2 - 6.2

6.3 6.3

6.4 6.4

6.5 6.5

6.6 6.6

6.7 6.7

6.8 6.8

6.9 6.9

7.0 7.0

Continued on Sheet 3 of 3
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 D     Dense                                       (50mm diam.) Wp Plastic Limit
VSt Very Stiff VD  Very Dense                      N       S.P.T. Value Wl  Liquid Limit
H Hard

Surface Level: RL 19.606

Bedrock - Rockhead

G
W



Job No: G186

Hole No: BH2
Sheet   3 of 3

ENGINEERING LOG OF DRILLED BOREHOLE
Client: Ventus Group Pty Ltd Test Location: Refer to Figure 1
Project: Proposed Residential Development Test Method: Tracked Drill Rig
Project Location: 9-13 Goulburn Street, Warwick Farm NSW Date: 28/09/2016 Logged by: BB
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Additional Comments D
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7.1 - SHALE, fine grained, dark grey, low strength, slightly weathered, M H/VD High Core Bit 7.1

7.2 Class IV SHALE Resistance 7.2

7.3 7.3

7.4 7.4

7.5 7.5

7.6 7.6

7.7 7.7

7.8 7.8

7.9 7.9

8.0 Borehole BH2 terminated at 8.00m 8.0

8.1 8.1

8.2 8.2

8.3 8.3

8.4 8.4

8.5 8.5

8.6 8.6

8.7 8.7

8.8 8.8

8.9 8.9

9.0 9.0

9.1 9.1

9.2 9.2

9.3 9.3

9.4 9.4

9.5 9.5

9.6 9.6

9.7 9.7

9.8 9.8

9.9 9.9

10.0 10.0

10.1 10.1

10.2 10.2

10.3 10.3

10.4 - 10.4

10.5 10.5

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 D     Dense                                       (50mm diam.) Wp Plastic Limit
VSt Very Stiff VD  Very Dense                      N       S.P.T. Value Wl  Liquid Limit
H Hard

Surface Level: RL 19.606



Job No: G186

Hole No: BH3
Sheet   1 of 3

ENGINEERING LOG OF DRILLED BOREHOLE
Client: Ventus Group Pty Ltd Test Location: Refer to Figure 1
Project: Proposed Residential Development Test Method: Tracked Drill Rig
Project Location: 9-13 Goulburn Street, Warwick Farm NSW Date: 28/09/2016 Logged by: BB
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Additional Comments D
ep
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0.1 SM Silty SAND, coarse grained, dark brown, trace with some gravels D L 0.1

0.2 0.2

0.3 0.3

0.4 CL Silty CLAY, fine grained, medium plasticity, yellow/brown, M S Low V-bit Resistance 0.4

0.5 trace of sand 0.5

SPT 0.6 0.6

3,6,7 0.7 0.7

N=13 0.8 0.8

0.9 0.9

1.0 1.0

1.1 SM Silty CLAY, coarse grained, red/brown, trace with mottled grey D L Low V-bit Resistance 1.1

1.2 gravels 1.2

1.3 1.3

1.4 1.4

1.5 1.5

SPT 1.6 1.6

5,10,21 1.7 1.7

N=31 1.8 1.8

1.9 1.9

2.0 2.0

2.1 2.1

2.2 2.2

2.3 2.3

2.4 2.4

2.5 2.5

2.6 2.6

2.7 2.7

2.8 2.8

2.9 2.9

3.0 3.0

SPT 3.1 CI Shaley CLAY, fine grained, medium plasticity, red/brown, M Medium to High V-bit 3.1

8,15,30 3.2 mottled grey, trace with gravels Resistance 3.2

N=45 3.3 3.3

3.4 3.4

3.5 3.5

End of Borehole
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 D     Dense                                       (50mm diam.) Wp Plastic Limit
VSt Very Stiff VD  Very Dense                      N       S.P.T. Value Wl  Liquid Limit
H Hard

Surface Level: 19.923

H
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