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Australian Foundation for Disability  
C/- J Wyndham Prince Pty Ltd 
PO Box 4366  
PENRITH WESTFIELD   NSW   2750  
Email: mwhite@jwprince.com.au  
 
Attention: Mr M White 
 
Dear Sir 
 
re: Proposed Multi Storey Mixed Development 

Lot 1 in DP7711927, 61-79 Henry Street, Penrith  
Geotechnical Investigation Report 

 
This report presents the results of a geotechnical investigation carried out at the above site for the 
proposed mixed use development.  Preliminary Contamination Assessment (PCA) of the site is not 
included and reported separately.  The investigation was approved by Mr M Bellantonio of Australian 
Foundation for Disability in a signed confirmation of engagement dated 8 October 2019 and was carried 
out in accordance with the scope of work detailed in the Geotechnique Pty Ltd proposal  
(Our Ref: AI.sf/Q8898) dated 22 August 2019. 
 
Proposed Development 
Based on the preliminary concept drawings received, it is understood that the proposed development at 
the above site involves demolition of existing commercial building structures and construction of a number 
of multi-storey buildings (both commercial and residential use) including a hotel building at the south-west 
corner.  The proposed buildings are up to twenty storeys high with three levels of basement car park.  
The basement excavation is anticipated to be about 9.0m deep below the existing ground surface.  
 
A geotechnical investigation was required to assess the sub-surface conditions across the site in order to 
provide geotechnical recommendations on design of basement excavation, retaining structures, floor 
slabs and footings. 
 
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.  Quaternary Age soils of 
the Cranebrook Formation, comprising of gravel, sand, silt and clay, can be expected along the western 
boundary line of the site. 
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The Soil Landscape Map of Penrith (soil Landscape Series Sheet 9030, Scale 1:100,000, 1989), 
prepared by the Soil Conservation Service of NSW, indicates that the site is located within the 
Luddenham Landscape area and typically consists of poorly drained, relatively impermeable residual 
natural soils. 
 
The Salinity Potential in Western Sydney (2002) map indicates that the site has Moderate Salinity 
Potential. 
 
Field Work 
Field work for this investigation was carried out between 30 October and 1 November 2019 and included 
the following: 

 Carrying out a walk over survey to assess general site conditions and identify preferred locations 
for boreholes. 

 Reviewing services plans 
underground services across the site. 

 Scanning the proposed borehole locations for underground services to ensure drilling would not 
damage existing services.  We engaged a specialist services locator for this purpose. 

 Drilling five boreholes (BH1 to BH5) within the accessible part of the site using a track mounted 
drilling rig fully equipped for geotechnical investigation.  Boreholes were initially drilled to V / TC-bit 
refusal in bedrock and then continued (by rock coring) to depths beyond the proposed excavation 
levels for basements.  Borehole locations are shown on the attached Drawing No 14561/2-AA1 and 
the engineering borehole logs and core photographs, are also attached.  

 Conducting Standard Penetration Test (SPT) in the boreholes at regular depth interval to assess 
strength characteristics of sub-surface soils. 

 Recovering representative soil samples and core samples for visual assessment and laboratory 
testing. 

 Measuring depths to groundwater level or seepage in the boreholes, where encountered.  

 Install two standpipes in the machine drilled borehole for future monitoring of the groundwater level. 
 
Field work was supervised by a Geotechnical Engineer from this company who was responsible for 
nominating the borehole locations, supervision of drilling and field test, collection of soil and rock samples 
for laboratory testing and preparation of engineering logs. 
 
Site Description 
The site consisted of a large single storey commercial building to the north and two double storey 
commercial buildings to the east and west.  The vacant portion of the site is occupied by a large car park 
in the middle and concrete driveways along the boundary lines.  The site is of semi-rectangular shape 
and bounded by Great Western Highway to the north, Lawson Street to the west, Henry Street to the 
south and commercial property to the east.  Topography of the site is generally flat with a mild slope 
towards west. 
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Sub-surface Conditions 
Sub-surface conditions encountered at the site are detailed in the attached borehole logs, and 
summarised in the Table below. 

Table 1: Subsurface Conditions 

Borehole 
No 

Top RL 
(AHD m) 

Termination 
Depth (m) 

Pavement 
Thickness 

(mm) 

Fill 
(m) 

Natural Soil 
(m) 

Bedrock 

(m) 

BH1 31.436 14.0 200* 0.2  1.2 1.2  7.6 7.6 - >14.0 

BH2 31.989 10.5 200* 0.2  0.7 0.7  5.2 5.2 - >10.5 

BH3 35.091 10.0 150** 0.15  1.6 NE 1.6 - >10.0 

BH4 31.574 10.0 200** NE 0.2  0.9 0.9 - >10.0 

BH5 33.086 10.5 500** 0.5  3.7 3.7  5.7 5.7 - >10.5 

NE: Not Encountered   *Asphalt Concrete Pavement (car park)   **Cement Concrete Pavement (drive way) 

 
The materials encountered in the boreholes can be generally described as below: 

Pavement Layers Cement Concrete  
Asphalt Concrete  
Road-base Gravel 

Fill Sand, fine grained, yellow/grey  
Silty Clay, low to medium plasticity, brown, traces of gravel 
Silty Clay, medium plasticity, brown mottled grey, with mixed gravel and ironstone  
Silty Clay, medium to high plasticity, grey/brown 

Natural Silty CLAY, low to medium plasticity, red/brown, traces of ironstone gravel 
Silty Sandy CLAY, medium plasticity, pale brown mottled orange 
CLAY, medium to high plasticity, brown grey 
Sandy CLAY, medium to high plasticity, grey/orange, with ironstone gravel 

Bedrock SHALE, grey, extremely to distinctly weathered, low to medium strength 
SHALE, grey, slightly weathered to fresh, medium to high strength 

 
Geotechnical Model 
Based on the information presented in Table 1, the sub-surface profile within the proposed development 
is anticipated to comprise a sequence of fill and natural clayey soils underlain by weathered shale 
bedrock.  Sandy fill encountered at borehole location BH3 is likely to be trench backfilling material from 
nearby stormwater pipe.  The pavement profile in the car park area consisted of asphalt concrete layer 
(40mm) underlain by road-base gravel (160mm) over clayey subgrade.  Thickness of concrete driveways 
along the boundary lines likely to vary between 150 to 200mm.  Depth to bedrock across the site varies 
between 0.9m and 7.6m below the existing ground surface.  
 
Groundwater Conditions 
Groundwater/seepage was encountered at borehole location BH1 at a depth 5.0m from the existing 
ground surface.  Other boreholes were found to be in dry condition within the auger depth.  Note that 
water used for coring precluded measurement of groundwater level at completion of drilling.  It should 
also be noted that fluctuations in the level of groundwater/seepage might occur due to variations in rainfall 
and/or other factors not evident during drilling.  To monitor long term water level at site, two monitoring 
wells were installed during the field investigation at borehole locations BH2 and BH4. 
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Laboratory Testing 
Rock cores obtained from the boreholes were photographed and tested at regular depth intervals for the 
determination of the Point Load Strength Index (Is50).  The point load strength indices for the rock cores 
and the assessed rock strengths, in accordance with Australian Standard AS1726-1993 (Reference 1), 
are summarised in the following Table 2. 

Table 2: Point Load Strength Index 

Borehole 
No 

Depth (m) 
Diametral Is(50) 

(MPa) 
Axial Is(50) 

(MPa) 
Diametral Assessed 

Strength* 
Axial Assessed 

Strength* 

BH1 

9.56 0.60 1.69 Medium High 

10.71 0.40 1.50 Medium High 

11.90 0.67 1.30 Medium High 

12.73 0.50 1.32 Medium High 

13.48 0.46 1.96 Medium High 

BH2 

7.73 4.16 4.61 Very High Very High 

8.75 0.35 0.78 Medium Medium 

9.38 0.73 1.89 Medium High 

10.36 0.27 1.32 Low High 

BH3 

7.77 0.48 0.44 Medium Medium 

8.63 0.68 0.69 Medium Medium 

9.66 0.60 1.78 Medium High 

BH4 

6.92 1.28 2.10 High High 

7.52 0.55 0.62 Medium Medium 

8.73 0.45 1.23 Medium High 

9.70 0.36 0.65 Medium Medium 

* Estimated strength, Is(50): <0.03: Extremely Low, 0.03-0.1: Very Low , 0.1-0.3: Low, 0.3-1.0: Medium, 1.0-3.0: High, 3.0-10.0 Very High 
Axial Point Load index 

 
It should be noted that Point Load Strength tests could only be carried out on intact (stronger) portions of 
rock cores.  Therefore, strength assessments presented in Table 2 indicate the upper limits of rock 
strengths. 
 
Bedrock Classification for Foundation Design 
Based on subsurface conditions (Table 1), rock strengths (Table 2) and rock discontinuities (shown in the 
borehole logs); bedrock from the proposed development site is classified for foundation design in 
accordance with Pells et al (Reference 2) in Table 3 below. 

Table 3: Bedrock classification 

Borehole No Top RL (mAHD) 

Top Depth to Bedrock (m) 

Class V or IV 
Class III or 

better 

BH1 31.436 7.6 8.5 

BH2 31.989 5.2 7.5 

BH3 35.091 1.6 7.4 

BH4 31.574 0.9 7.4 

BH5 33.086 5.7 8.1 
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DISCUSSION AND RECOMMENDATIONS 

Excavation Condition 
Proposed development is understood to involve 9m deep basement excavation.  Therefore, materials to 
be excavated are expected to comprise clayey fill, natural clay and weathered shale bedrock.  It is 
considered that excavation of overburden soils and weathered shale bedrock (Class V or IV) could be 
achieved using conventional earthmoving equipment, such as excavators (20 tonnes or more).  However, 
excavation into Class III or better shale would be considerably more difficult and require larger equipment 
(such as Caterpillar D9 or equivalent with a rock hammer or rock saw).  Selection of rock cutting 
equipment is based on site access, desired smoothness of the excavated rock surface and acceptable 
ground vibration during rock excavation. 
 
Groundwater/seepage was encountered at borehole location BH1 (middle of the site) at a depth 5.0m 
below the existing ground surface.  Other boreholes were found to be in dry condition within TC-bit refusal 
depths.  We do not anticipate significant groundwater inflow during proposed excavation.  Minor 
groundwater/seepage inflow if any could be managed by a conventional sump and pump method.   
It should be noted that fluctuations in the level of groundwater/seepage might occur due to variations in 
rainfall and/or other factors and trafficability problems could arise locally during wet weather or if water is 
allowed to pond at the site.  We suggest a specialist dewatering contractor be contacted for advice if 
significant groundwater inflow is encountered during basement excavation.  To monitor long term water 
level at site, two monitoring wells were installed during the field investigation. 
 
Batter Slopes and Retaining Structures 
Proposed development will involve approximately 9m deep excavation for basement.  Some minor fill 
placement might also be required during site preparation work.  Cut and fill slopes during and after 
development works should be battered for stability or retained by engineered retaining structures.  
Recommended batter slopes for the stability of cut and fill slopes are presented in Table 4. 

Table 4: Recommended batter slopes 

Material 

Temporary 

(Vertical : Horizontal) 

Permanent 

(Vertical : Horizontal) 

Protected Exposed Protected Exposed 

Controlled Fill/ Natural Clay 1.0 : 1.0 1.0 : 1.5 1.0 : 2.0 1.0 : 2.5 

Shale - 

Class V to IV 
1.0 : 0.75 1.0 : 1.0 1.0 : 1.0 1.0 : 1.5 

Shale - 

Class III or better 
Sub-vertical Sub-vertical Sub-vertical Sub-vertical 

 
Vertical excavations in Class III shale will have a low risk of instability.  However, some local rock bolting 
and shotcreting might be required depending on the relative orientation of rock discontinuities (bedding 
partings, fractures and joint systems) and excavation faces.  The borehole logs and core photographs show 
some rock discontinuities.  Therefore, it is important that an experienced geotechnical engineer should 
inspect if excavation progresses in excess of 1.5m and identify any signs of instability and recommended 
suitable stabilisation methods.  It is also recommended that battered slopes and excavation faces are 
provided with adequate surface and sub-surface drainage.  
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Batter slopes steeper than those recommended in Table 4 need to be retained by engineered retaining 
structures.  Appropriate retaining structures for the proposed development would comprise soldier pier 
walls installed before excavation is commenced.  The centre to centre spacing of piers can range from 2 
to 3 times pier diameter. 
 
Earth pressure distribution on such cantilevered retaining walls may be assumed to be triangular in shape 
and estimated as follows: 

ph = kH 

Where, 

ph =  Horizontal active earth pressure (kN/m2) 

 =  Bulk density of materials to be retained (kN/m3) 
k = Coefficient of earth pressure (ka or k0) 
ka = Active earth pressure coefficient 
k0 = At rest earth pressure coefficient 
H = Retained height (m) 
 
For anchored retaining walls, earth pressure distribution can be assumed trapezoidal with estimated peak 
value as 5H (8H for at rest condition) kPa, where H is the retained height (m).  The pressure distribution 
should be nil at the surface, increasing to 5H (8H for at rest condition) at depth of 0.25H and remaining 
constant to 0.75H, then decreasing to nil at the base of the excavation.  
 
For the design of flexible retaining structures where some lateral movement is acceptable an active earth 
pressure coefficient (ka) is recommended.  If it is critical to limit the horizontal deformation of a retaining 
structure use of an earth pressure coefficient at rest (k0) should be considered.  Recommended earth 
pressure coefficients for the design of retaining structures are presented in the following Table 5. 

Table 5: Recommended earth pressure coefficients 

Retained Material 
Unit 

Weight 
(kN/m3) 

Active Earth 
Pressure 

Coefficient, Ka 

At Rest Earth 
Pressure 

Coefficient, K0 

Ultimate Passive 
Earth Pressure 

(kPa) 

Controlled Fill/ Natural Clay 18 0.40 0.60 Ignore 

Shale -  

Class V to IV 
20 0.20 0.30 350* 

Shale -  

Class III or better 
22 Not Applicable Not Applicable 1000* 

* Apply appropriate factor of safety 

 
The above coefficients are based on the assumption that ground level behind the retaining structure is 
horizontal and the retained material is effectively drained.  Additional earth pressures resulting from 
surcharge load (buildings, infrastructures, etc) on retained materials and groundwater pressure, if any 
should also be allowed for in design of retaining structures.  The design of any retaining structure should 
also be checked for bearing capacity, overturning, sliding and overall stability of the slope. 
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Rock anchors might be required for the support of retaining structures.  We recommend that rock anchors 
are taken into Class IV or better bedrock and can be designed for a bond strength (between grout and 

 
 
Floor Slabs and Footings 
Assuming that the proposed structure will have three levels of basements, material at the base of 
basement excavation is anticipated to be to be Class III shale.  Floor slabs for proposed buildings may be 
constructed as ground bearing slabs or suspended slabs supported by footings designed in accordance 
with recommendations provided in this report.  For the design of ground bearing slabs, we recommend a 
Modulus of Subgrade Reaction Value of 30kPa/mm for Class V or IV shale and 50kPa/mm for Class III or 
better shale. 
 
Loading conditions from the proposed structure are not known at this stage.  We consider that 
appropriate foundations would comprise either shallow footings (pad and strip) or deep foundations 
(bored piers).  Deep footings might be preferable if footings are required to support significant lateral 
and/or uplift pressures.  The recommended allowable bearing pressures for design of shallow and deep 
foundations are presented in the following Table 6. 

Table 6: Recommended allowable bearing pressures 

Founding Material 
Allowable Bearing Pressure 

(kPa) 
Allowable Shaft Adhesion  

(kPa) 

Natural Clay 150 Ignore 

Shale   Class V 600 50 

Shale - Class IV 1200 100 

Shale - Class III 3000 250 

 
The recommended allowable shaft adhesions against uplift pressures are half the shaft adhesions for 
compressive loads presented in Table 6. 
 
As depths to bedrock with the recommended allowable bearing pressures could vary across the site, the 
founding depths of footings to be constructed will also vary.  The depth ranges presented in Table 3 are 
measured from existing ground surface at borehole locations and are indicative only.  Therefore, an 
experienced Geotechnical Engineer on the basis of assessment made during footing excavation or pier 
hole drilling should confirm founding levels during construction.  The engineer should ensure that the 
design strength of bedrock is achieved. 
 
For footings founded in bedrock total settlements under the recommended allowable bearing pressures 
are estimated to be about 1% of pier diameter or minimum footing dimension.  Differential settlements are 
estimated to be about half the estimated total settlements.  Although groundwater/seepage was not 
encountered during drilling, it might be prudent to provide sub-floor drainage for long-term conditions. 
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General 
Assessments and recommendations presented in this report are based on site observation and 
information from five boreholes only.  Although we believe that the sub-surface profile presented in this 
report is indicative of the general profile across the site, it is possible that the sub-surface profile could 
differ from that encountered in the boreholes.  Likewise, comments on groundwater/seepage are based 
on observation during field work.  We recommend that this company is contacted for further advice if 
actual site conditions encountered during basement excavation differ from those presented in this report.   
 
If you have any questions, please do not hesitate to contact the undersigned. 
 
Yours faithfully 
GEOTECHNIQUE PTY LTD 
 

 
 
DR MD ARIFUL ISLAM (MIEAust CPEng NER) 
Senior Geotechnical Engineer 
 
Attached  Drawing No 14561/2-AA1 Borehole Locations 
  Borehole Logs (BH1 to BH5), Core Photographs, and Explanatory Notes 
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Started coring BH1 at 9.4m

SHALE, grey SW-
FR

M-H
Ds = 20mm, Pl, Ro, Cg

Jo=0°, Pl, Sm, Cn

Jo=20°, Un, Ro, Sn

Bp=0°, Pl, Sm, Sn
Bp=0°, Pl, Ro, Cn

Jo=10°, St, Ro, Sn

Jo=0°, Ir, Ro, Sn
Bp=0°, Pl, Ro, Cg

Jo=0°, Ir, Ro, Cn

Bp=0°, Pl, Sm, Sn
Jo=0°, Pl, Sm, Sn
Jo=0°, Pl, Sm, Sn
Bp=0°, Pl, Sm, Sn
Jo=0°, Pl, Sm, Cg
Is=10mm, Un, Ro, Cg

Jo=0°, Pl, Ro, Cn

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2

Project : Proposed Multi Storey Mixed Development Borehole No. : BH1
Location : 61-79 Henry Street, Penrith Date : 30/10/2019

Logged/Checked by : RR

drill model and mounting : Christie Hydropower Rig slope : deg. R.L. surface : 31.436

core size: NMLC bearing : deg. datum :
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Terminated BH1 at 14.0m

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2

Project : Proposed Multi Storey Mixed Development Borehole No. : BH1
Location : 61-79 Henry Street, Penrith Date : 30/10/2019

Logged/Checked by : RR

drill model and mounting : Christie Hydropower Rig slope : deg. R.L. surface : 31.436

core size: NMLC bearing : deg. datum :
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Job No 14561/2  BH1 Started Coring at 9.4m 
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Started Coring at 9.4m 

BH1 terminated at 14.0m 
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DS

DS

DS

n=9
3,4,5

n=18
6,9,9

n=8
3,3,5

n=13
4,5,8

CI

CI-CH

CI-CH

Asphaltic Concrete (40mm)
Road base Gravel (160mm)

FILL: Silty Clay, low to medium plasticity, grey/
brown

Silty CLAY, medium plasticity, red/brown,
traces of ironstone gravel

Silty CLAY, medium to high plasticity, red/grey

Silty Sandy CLAY, medium to high plasticity,
grey/red with yellow staining, traces of
ironstone gravel

M=OMC

M<PL

M=PL

St

VSt

Wearing Course
Base Course

Well Compacted

Alluvial

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2
Project : Proposed Multi Storey Mixed Development Borehole No. : BH2
Location : 61-79 Henry Street, Penrith Date : 31/10/2019

Logged/Checked by: RR

drill model and mounting : Christie Hydropower Rig slope : deg. R.L. surface : 31.989

hole diameter : 75 mm bearing : deg. datum : AHD
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9.5

n=
Refusal
20/50

SHALE, grey, extremely to distinctly weathered,
low to medium strength, with clay bands

Started coring BH2 at 7.1m

Bedrock

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2
Project : Proposed Multi Storey Mixed Development Borehole No. : BH2
Location : 61-79 Henry Street, Penrith Date : 31/10/2019

Logged/Checked by: RR

drill model and mounting : Christie Hydropower Rig slope : deg. R.L. surface : 31.989

hole diameter : 75 mm bearing : deg. datum : AHD
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10.5

11

11.5

Started coring BH2 at 7.1m

SHALE, grey

Coreloss (50mm)
SHALE, grey

Terminated BH2 at 10.5m

DW-
SW

DW-
SW

H

H
Bp=0°, Ir, Ro, Cg
Jo=15°, Un, Sm, Cn
Jo=5°, Ir, Ro, Cn

Cs=50mm, Un, Ro, Cg

Bp=0°, Ir, Ro, Cg

Cs=10mm/10°, Un, Ro, Cg

Jo=0°, Pl, Ro, Sn
Jo=0°, Pl, Ro, Sn
Jo=0°, Pl, Ro, Sn
Ds=10mm, Pl, Sm, Cg
Ds=20mm, Pl, Sm, Cg

Bp=30°, Pl, Sm, Cn

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2

Project : Proposed Multi Storey Mixed Development Borehole No. : BH2
Location : 61-79 Henry Street, Penrith Date : 31/10/2019

Logged/Checked by : RR

drill model and mounting : Christie Hydropower Rig slope : deg. R.L. surface : 31.989

core size: NMLC bearing : deg. datum :
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rock type, grain characteristics,
colour, structure, minor components.
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planarity, roughness, coating.
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Job No 14561/2  BH2 Started Coring at 7.1m 

8.0m 

9.0m 

10.0m 

Coring at 7.1m 

BH2 terminated at 10.5m 

Coreloss 
50mm 
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GP

GP

G

DS

DS

n=9
4,4,5

n=16
7,6,10

Concrete cement (150mm)

FILL: Sand, fine grained, yellow/grey

SHALE, grey, very low to low strength,
extremely weathered, with clay bands

SHALE, grey, low strength, extremely   to
distinctly weathered

M=OMC

Driveway Pavement

Bedding sand next to
stormwater pipe

Bedrock

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2
Project : Proposed Multi Storey Mixed Development Borehole No. : BH3
Location : 61-79 Henry Street, Penrith Date : 31/10/2019

Logged/Checked by: RR

drill model and mounting : Christie Hydropower Rig slope : deg. R.L. surface : 35.091

hole diameter : 125 mm bearing : deg. datum : AHD
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5.5
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6.5

7

7.5

8

8.5

9

9.5

SHALE, grey, low to medium strength,
extremely to distinctly weathered

SHALE, grey, medium to high strength,
distinctly weathered

Started coring BH3 at 7.2

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2
Project : Proposed Multi Storey Mixed Development Borehole No. : BH3
Location : 61-79 Henry Street, Penrith Date : 31/10/2019

Logged/Checked by: RR

drill model and mounting : Christie Hydropower Rig slope : deg. R.L. surface : 35.091

hole diameter : 125 mm bearing : deg. datum : AHD
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soil type, plasticity or particle characteristic,
colour, secondary and minor components.
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11

11.5

Started coring BH3 at 7.2m

SHALE, grey

Terminated coring BH3 at 10.0m

DW-
MW

M-H
Cs=30mm, Ir, Ro, Sn

Jo=80°, Un, Ro, Sn
Bp=0°, Pl, Sm, Cn

Ds=10mm, Pl, Ro, Cg
Jo=0°, Pl, Ro, Cg

Jo=90°, Un, Ro, Cn

Jo=90°
Jo=0°, Pl, Ro, Cg

Jo=0°, Pl, Ro, Cg

Jo=60°, Un, Ro, Cn
Jo=90°, Un, Sm, Sn
Jo=0°, Pl, Sm, Cn
Jo=0°, Pl, Sm, Cn
Bp=0°, Pl, Ro, Cg

Bp=10°

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2

Project : Proposed Multi Storey Mixed Development Borehole No. : BH3
Location : 61-79 Henry Street, Penrith Date : 01/11/2019

Logged/Checked by : RR

drill model and mounting : Christie Hydropower Rig slope : deg. R.L. surface : 35.091

core size: NMLC bearing : deg. datum :
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rock type, grain characteristics,
colour, structure, minor components.
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Job No 14561/2  BH3 Started Coring at 7.2m 
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9.0m 

Started Coring at 7.2m 

BH3 terminated at 10.0m 
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n=
Refusal
4,12,15/

100

n=
Refusal
9,20/100

CL-CI

Concrete Cement (200mm)

Silty CLAY, low to medium plasticity, red
mottled brown

SHALE, grey, very low strength, residual soil to
extremely weathered, with clay bands

SHALE, grey, low to medium strength,
extremely to distinctly weathered

M<PL VSt

Driveway Pavement

Residual

Bedrock

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2
Project : Proposed Multi Storey Mixed Development Borehole No. : BH4
Location : 61-79 Henry Street, Penrith Date : 01/11/2019

Logged/Checked by: RR

drill model and mounting : Christie Hydropower Rig slope : deg. R.L. surface : 31.574

hole diameter : 75 mm bearing : deg. datum : AHD
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colour, secondary and minor components.
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Started coring BH4 at 5.3m

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2
Project : Proposed Multi Storey Mixed Development Borehole No. : BH4
Location : 61-79 Henry Street, Penrith Date : 01/11/2019

Logged/Checked by: RR

drill model and mounting : Christie Hydropower Rig slope : deg. R.L. surface : 31.574

hole diameter : 75 mm bearing : deg. datum : AHD
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soil type, plasticity or particle characteristic,
colour, secondary and minor components.
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Started coring BH4 at 5.3m

SHALE, grey/brown

SHALE, grey, with clay bands

SHALE, grey

EW-
DW

EW-
DW

DW-
MW

M-H

L-M

M-H

Jo=90°, Pl, Sm, Cn

Jo=0°, St, Ro, Cn

Jo=0°, Pl, Ro, Cn

Cs=30mm, Pl, Ro, Cn

Jo=10°, Pl, Sm, Cn

Ds=10mm, Pl, Sm, Cn

Jo=0°, St, Ro, Cg

Jo=80°, Cu, Ro, Cg
Jo=70°, Un, Ro, Cn

Jo=0°, Pl, Sm, Cn

Jo=0°, Pl, Sm, Cg
Ds=40mm, Ir, Ro, Sn

Jo=0°, Pl, Sm, Cg

Jo=0°, Pl, Sm, Cg

Jo=0°, Pl, Sm, Cg

Jo=0°, Pl, Sm, Cg

Jo=0°, Pl, Sm, Cg

Jo=15°, St, Ro, Vn
Cs=10mm, Pl, Ro, Cn

Jo=0°, Pl, Sm, Cg

Jo=0°, Pl, Ro, Cn

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2

Project : Proposed Multi Storey Mixed Development Borehole No. : BH4
Location : 61-79 Henry Street, Penrith Date : 01/11/2019

Logged/Checked by : RR

drill model and mounting : Christie Hydropower Rig slope : deg. R.L. surface : 31.574

core size: NMLC bearing : deg. datum :

b
a

rr
e

l 
li

ft

w
a

te
r

lo
s

s
/l

e
v

e
l

d
e

p
th

 o
f 

R
.L

.
in

 m
e

te
rs

g
ra

p
h

ic
 l

o
g

rock type, grain characteristics,
colour, structure, minor components.

CORE DESCRIPTION

w
e

a
th

e
ri

n
g

s
tr

e
n

g
th

point load
index

strength
lS(50)

 EL
VL

L
M

H
VH

DEFECT DETAILS
defect

spacing
(mm)

20
00

10
00

50
0

30
0

10
0

50

type, inclination, thickness,
planarity, roughness, coating.

Specific                                     General

DESCRIPTION

engineering log

cored borehole

fo
rm

 n
o

. 0
03

 v
e

rs
io

n 
03

 -
 0

9/
1

0

GEOTECHNIQUE
PTY LTD



10

10.5

11

11.5

12

12.5

13

13.5

14

14.5

Terminated BH4 at 10.5m

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2

Project : Proposed Multi Storey Mixed Development Borehole No. : BH4
Location : 61-79 Henry Street, Penrith Date : 01/11/2019

Logged/Checked by : RR

drill model and mounting : Christie Hydropower Rig slope : deg. R.L. surface : 31.574

core size: NMLC bearing : deg. datum :

b
a

rr
e

l 
li

ft

w
a

te
r

lo
s

s
/l

e
v

e
l

d
e

p
th

 o
f 

R
.L

.
in

 m
e

te
rs

g
ra

p
h

ic
 l

o
g

rock type, grain characteristics,
colour, structure, minor components.

CORE DESCRIPTION

w
e

a
th

e
ri

n
g

s
tr

e
n

g
th

point load
index

strength
lS(50)

 EL
VL

L
M

H
VH

DEFECT DETAILS
defect

spacing
(mm)

20
00

10
00

50
0

30
0

10
0

50

type, inclination, thickness,
planarity, roughness, coating.

Specific                                     General

DESCRIPTION

engineering log

cored borehole

fo
rm

 n
o

. 0
03

 v
e

rs
io

n 
03

 -
 0

9/
1

0

GEOTECHNIQUE
PTY LTD



 

AI.np/15.11.2019 

G EOTECHNIQUE 
PTY LTD 

 

GEOTECHNIQUE 
PTY LTD 

Job No 14561/2  BH4 Started Coring at 5.3m 

6.0m 
 

7.0m 
 
8.0m 
 

9.0m 
 
10.0m 

Started Coring at 5.3m 

BH3 terminated at 10.5m 



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

GP

GP

GP

GP

GP

G

DS

DS

n=11
5,5,6

n=13
5,6,7

n=16
6,7,9

CI-CH

Concrete Cement (500mm)

FILL: Silty Clay, low to medium plasticity,
brown, traces of gravel

FILL: Silty Clay, medium to high plasticity, grey/
brown

Silty CLAY, medium to high plasticity, grey/
brown

M=OMC

M<PL St

Driveway Pavement

Well compacted

Natural

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2
Project : Proposed Multi Storey Mixed Development Borehole No. : BH5
Location : 61-79 Henry Street, Penrith Date : 01/11/2019

Logged/Checked by: RR

drill model and mounting : Chrisite Hydropower Rig slope : deg. R.L. surface : 33.086

hole diameter : 75 mm bearing : deg. datum : AHD

m
e

th
o

d

g
ro

u
n

d
w

a
te

r

e
n

v
 s

a
m

p
le

s

P
ID

 r
e

a
d

in
g

(p
p

m
)

g
e

o
 s

a
m

p
le

s

fi
e

ld
 t

e
s

t

d
e

p
th

 o
r 

R
.L

.
in

 m
e

te
rs

g
ra

p
h

ic
 l

o
g

c
la

s
s

if
ic

a
ti

o
n

  
  

s
y

m
b

o
l

soil type, plasticity or particle characteristic,
colour, secondary and minor components.

MATERIAL DESCRIPTION

m
o

is
tu

re
c

o
n

d
it

io
n

c
o

n
s

is
te

n
c

y
d

e
n

s
it

y
 i

n
d

e
x

h
a

n
d

p
e

n
e

tr
o

m
e

te
r

k
P

a

Remarks and
additional

observations

engineering log - borehole
fo

rm
 n

o
. 

0
0
2
 v

e
rs

io
n
 0

4
 -

 0
5
/1

1

GEOTECHNIQUE
PTY LTD



5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

T
C

 B
it

SHALE, grey/orange, very low strength,
extremely weathered, with clay bands

SHALE, grey, low to medium strength, distinctly
weathered

SHALE, grey, medium to high strength,
distinctly to slightly weathered

Bedrock

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2
Project : Proposed Multi Storey Mixed Development Borehole No. : BH5
Location : 61-79 Henry Street, Penrith Date : 01/11/2019

Logged/Checked by: RR

drill model and mounting : Chrisite Hydropower Rig slope : deg. R.L. surface : 33.086

hole diameter : 75 mm bearing : deg. datum : AHD

m
e

th
o

d

g
ro

u
n

d
w

a
te

r

e
n

v
 s

a
m

p
le

s

P
ID

 r
e

a
d

in
g

(p
p

m
)

g
e

o
 s

a
m

p
le

s

fi
e

ld
 t

e
s

t

d
e

p
th

 o
r 

R
.L

.
in

 m
e

te
rs

g
ra

p
h

ic
 l

o
g

c
la

s
s

if
ic

a
ti

o
n

  
  

s
y

m
b

o
l

soil type, plasticity or particle characteristic,
colour, secondary and minor components.

MATERIAL DESCRIPTION

m
o

is
tu

re
c

o
n

d
it

io
n

c
o

n
s

is
te

n
c

y
d

e
n

s
it

y
 i

n
d

e
x

h
a

n
d

p
e

n
e

tr
o

m
e

te
r

k
P

a

Remarks and
additional

observations

engineering log - borehole
fo

rm
 n

o
. 

0
0
2
 v

e
rs

io
n
 0

4
 -

 0
5
/1

1

GEOTECHNIQUE
PTY LTD



10

10.5

11

11.5

12

12.5

13

13.5

14

14.5

D
R

Y

Terminated BH5 at 10.5m

Client : J Wyndham Prince Pty Ltd Job No. : 14561/2
Project : Proposed Multi Storey Mixed Development Borehole No. : BH5
Location : 61-79 Henry Street, Penrith Date : 01/11/2019

Logged/Checked by: RR

drill model and mounting : Chrisite Hydropower Rig slope : deg. R.L. surface : 33.086

hole diameter : 75 mm bearing : deg. datum : AHD

m
e

th
o

d

g
ro

u
n

d
w

a
te

r

e
n

v
 s

a
m

p
le

s

P
ID

 r
e

a
d

in
g

(p
p

m
)

g
e

o
 s

a
m

p
le

s

fi
e

ld
 t

e
s

t

d
e

p
th

 o
r 

R
.L

.
in

 m
e

te
rs

g
ra

p
h

ic
 l

o
g

c
la

s
s

if
ic

a
ti

o
n

  
  

s
y

m
b

o
l

soil type, plasticity or particle characteristic,
colour, secondary and minor components.

MATERIAL DESCRIPTION

m
o

is
tu

re
c

o
n

d
it

io
n

c
o

n
s

is
te

n
c

y
d

e
n

s
it

y
 i

n
d

e
x

h
a

n
d

p
e

n
e

tr
o

m
e

te
r

k
P

a

Remarks and
additional

observations

engineering log - borehole
fo

rm
 n

o
. 

0
0
2
 v

e
rs

io
n
 0

4
 -

 0
5
/1

1

GEOTECHNIQUE
PTY LTD



Log Symbols & Abbreviations (Non-cored Borehole Log) 
Log Column Symbol/Value Description
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Log Symbols & Abbreviations (Cored Borehole Log) 
Log Column Symbol Description



AS1726  Identification of Sedimentary Rocks for Engineering Purposes 

C
H
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K

AS1726  Identification of Metamorphic and Igneous Rocks for Engineering Purposes 


