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2  Brief History of the Station 
The Main Western line to Parramatta (Granville) was originally completed 
in 1855. The line opened on 26 September 1855 and was double track 
from Sydney to Newtown and then single track to Parramatta (but 
duplicated in 1856). The line was built as a direct connection to 
Parramatta and, subsequently, for the purpose of connecting Sydney with 
the major rural railways that were constructed across the Blue Mountains 
to Bathurst and across the Southern Highlands to Goulburn via Liverpool. 
There were few stops along the line between Sydney and Parramatta and 
it was not the original intention of the line to serve suburban 
development. Changes to the line were more often related to the line’s 
long distance purpose than to the communities along it. 
 
Traffic to the west and south (and later north) of the state brought the 
need to amplify the line, first in 1891 when it was quadrupled and later in 
1927 when it was sextupled (to Homebush) and electrified. With both of 
these major changes the earlier stations were usually entirely demolished 
and replaced with a new station. The 1927 work completed this process 
with the complete replacement of Strathfield and much of Newtown 
Stations. During this time suburban development also extended west 
along the line and these new stations were thus specifically designed as 
full-scale suburban passenger stations rather than rural ‘halts’. The 
Engineer for Existing Lines, George Cowdery (appointed 1863), was a 
particularly strong influence on the architecture of this line, building 
particularly elegant stations in the late 1880s ahead of the 1891 
quadruplication, in addition to replacing the original stone arch viaduct at 
Lewisham with iron truss bridges. Sextuplication in 1927 brought less 
change to most local stations (which were on the southern side), the new 
tracks being express ones on the northern side. 
 
Croydon Station was opened as Five Dock on 7 January 1875 and 
renamed Croydon in August 1876. In 1880 a new waiting shed and ticket 
office were erected, the platforms were lengthened and a cottage erected 
for the Porter-in-Charge. In 1883 a vertically curved footbridge was 
erected at the Sydney end of Platforms, near Edwin Street. 

  
In 1890 a mortuary shed was provided at the Sydney end and the south 
side, together with a post office. The main station building was on the Up 
or northern platform against a cutting, the remains of this building can 
still be seen today. The waiting shed on the Down platform was 24m west 
of Edwin Street and had a post office immediately behind this shed. A 
footbridge was built at the western end of the platforms and connected 
to Meta Street by a ramp and to the land on the southern side by steps. 
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The present station buildings and layout are associated with the 
quadruplication of 1892 for which an island platform with two side 
platforms were built to serve both 'fast' and 'slow' pairs of tracks. In 
1892 the two additional tracks for the quadruplication were laid on the 
south side of the station, the contract being awarded to John Ahern for 
the building of the western footbridge and the new Meta Street 
overbridge. The Edwin Street level crossing was closed and the post office 
relocated on the eastern side of the new island platform. 
 
The line was sextuplicated through Croydon in 1926-7, followed by 
electrification works. Two additional lines were built on the southern side 
and the old Up ‘fast’ platform was demolished and the post office 
relocated outside railway land. An overhead booking office was also 
constructed in 1928. In the 1930s a new building was erected on 
Platforms 2/3. In c.1947 an overhead parcels office was constructed. The 
station underwent upgrade works c.1995 including new platform 
canopies. 
 
The station underwent major changes in 2015 with a new footbridge and 
lifts. 

 
 
(Edited from SHI Listing). 
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3  Description of the site 
 

 Figure 2 Context of the proposed works (2022) 

With the recent reconstruction of the overbridge and concourse in 2015-
16 most of the historic structure close to the proposed retaining wall has 
been replaced. 
 
The embankment cutting has been cut through the underlying shale layer 
to accommodate the overhead power line gantry footing and possibly as 
part of the 2015 works 
 

  Figure 3 te o  the proposed works rom the east (2022)  igure  e o  the proposed works rom the west (2022) 

 
The proposed retained area overlaps the 2015 steps down to platform 5. 
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4  Statement of heritage significance 
4.1 Statement of Heritage Significance 

 

 
5  Proposed Works 
 

  
Figure	5	Platform	5	.	 Figure	6	Detail	of	the	cutting	through	shale	

5.1 Retaining structure 

It is proposed to stablise the embankment using precast sections 
supported by steel UC sections. The precast concrete will be cut to a rake 
to align with the slope of the bank. 

The engineers, TTW Structural Engineers prepared an option study for 
Sydney Trains with 5 options: 

• Post and Panel retaining wall 
• Cantilever RC retaining wall 
• Gabion Cage retaining wall 
• Reinforced soil retaining wall and, 
• Permanent rock bolts and shotcrete retaining wall. 

Croydon Railway Station has State significance as the existing station 
arrangement with railway structures dating from the 1892 quadruplication 
and 1927 sextuplication of the line is illustrative of the expansion of the 
railways in the late 19th and early 20th century undertaken to 
accommodate suburban development along the line and to the west. 
Designed under the direction of Commissioner Edward Eddy, the extant 
1890s platform building is largely intact and it demonstrates the first use 
of island platforms in NSW and is one of four extant examples of this type 
of station building design, known as the ‘Standard Eddy'. The 1920s 
‘initial island’ building and 1940s ‘Railway Stripped Functionalist’ building 
have aesthetic significance and together are able to demonstrate the shift 
in the architectural styles employed by the railways during the first half of 
the 20th century. (SHI Listing) 
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Of the five options post and panel and shotcrete options were considered 
the most feasible from an engineering perspective.  The post and panel 
option required further detail on the OHWS footing which has been 
provided to the engineers.  

 
Figure	7	Perspective	of	proposed	retaining	wall.	Source:TTW	

The steel and concrete can be finished to match the steel and ceramic 
infill of the overbridge. 
 

6  Assessment of Impact. 
6.1 The following aspects of the proposal respect or enhance the 

heritage significance of the Croydon Railway Station for the following 
reasons:  

• The retaining of the unstable embankment will protect station 
infrastructure.  

All these works respect and enhance the heritage significance of the 
building. 

6.2 The following aspects of the proposal could detrimentally impact on 
heritage significance and measures to be taken to minimise impacts:  

The dominant material of the historic part of the station is brick however 
the most technically interesting material was the early use of the concrete 
in the overbridge in 1923-27 where insitu concrete was used for the 
arched trestles of the bridge as well as pre-cast concrete for the 
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overhead booking office1. These structures are now lost however it is 
important to note that the concrete panel and steel stanchion is not only 
visually compatible to the recent 2015 work but also within the tradition 
of the using concrete at the station. 

The tapering of the retaining wall to the slope of the bank is proposed to 
limit its visual effect. The wall does not affect the existing brick short 
retaining wall to the platform or the pine log retaining wall above it. 

6.3 The following sympathetic solutions have been considered and 
discounted for the following reasons:  

As noted above five options for the retaining the unstable cutting were 
proposed. Of those options only shotcrete and the proposed post and 
panel solutions were considered appropriate for technical and visual 
reasons. The shotcrete solution was considered to be a more expedient 
solution however it presented a potentially poorer finish compared with 
the more controllable precast solution being proposed. 

7  Recommendations. 
The steel should match the finish of the 2015 steel work. The concrete 
finish colour should match that of the ceramic infilling panelling. 

8  Conclusion. 
The proposed precast concrete panelled retaining wall is an appropriate 
visual and technical solution to the stabilisation of the bank. The 
construction will be visually compatible to the adjacent 2015 work and 
will not adversely affect the remaining heritage qualities of the station. 
  

                                         
1 Sharp, Stuart Croydon Railway Station An experiment in concrete construction 19th January 2013 p9 
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APPENDIX A TTW drawing S0011rev 01. 
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1.0 Introduction  

TTW have been commissioned by Sydney Trains to investigate, propose and design a retention system for an 
eroded cutting at the Croydon Railway Station.  The following report investigates several different retaining 
wall options for the eroded cutting.  

The retention system shall stabilise the crest of the cutting where a Galvanised Steel Trough (GST) and Ground 
Level Trough (GLT) are present and to prevent further debris slumping down towards the railway tracks.  

2.0 Existing Conditions 

The existing cutting being investigated is adjacent to Platform 5 and is severely eroded. The cutting is 
approximately 5m long and tapers in height from a maximum of roughly 3.5m down towards the ticket office 
building. The predominant material within the cutting consists of highly weathered and jointed Class V shale. 
Figure 2-1 and Figure 2-2 show the extent of the eroded cutting. The retention system is proposed to 
approximately follow the extent of the eroded cutting. 

Refer to Appendix A for further information regarding the existing conditions of the cutting. Refer to Appendix 
B for a geotechnical site investigation and report undertaken for the Croydon Railway Station for a previous 
access upgrade project adjacent to the cutting. Refer to Appendix C for additional site photos of the cutting. 

A survey of the cutting and surrounding area shall be undertaken by AAM Survey in due course to confirm the 
existing ground levels, local obstructions and proximity of critical infrastructure.  

Figure 2-1 Plan Extent Eroded Cutting 
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Figure 2-2 Photo of Eroded Cutting 

 

3.0 Retaining Wall Options 

All retaining wall options shall have a design life of 120 years. All retaining wall footings or piles shall be 
founded a minimum of 1300mm below rail level according to the NSW Transport Asset Standards Authority 
document T HR CI 12060 ST Retaining Walls.  

3.1 Post & Panel Retaining Wall 

This retaining wall option would involve installing approximately 4no reinforced concrete piles at the base of 
the eroded cutting. Embedded within each pile, a cantilevered structural steel section (i.e. post) will extend to 
the elevation of the existing crest. Between each post a precast concrete panel will span horizontally and shall 
be backfilled against with compacted engineered fill. Figure 3.1-1 shows an indicative cross section of a post 
& panel retaining wall.  

Due to site constraints, the installation of the bored piles could potentially be difficult. The most appropriate 
method of boring the holes would be to locate a large excavator on the edge of the carpark on Paisley Street. 
The excavator would have an auger attachment and its boom would extend out and down to the required level 
(i.e. at the top of the platform timber/masonry retaining wall).  

Care would need to be taken to not impact the existing overheard wiring stanchion (OHWS) and it’s associated 
footing adjacent to the proposed retaining wall. Existing drawings and documentation of this critical 
infrastructure element were unavailable at the time of writing this report but would be required to be reviewed 
and considered during detailed design.  
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Figure 3.1-1 Typical Cross Section of Post & Panel Retaining Wall 

 

3.2 Cantilever RC Retaining Wall 

The requirement for the footings of any retaining wall adjacent to a railway cutting being founded a minimum 
of 1300mm below rail level would mean a traditional L-shaped RC retaining wall with a shallow footing would 
require an unfeasible depth of excavation into the existing cutting (towards Paisley Street).  

For this reason, a more suitable footing system would consist of closely spaced piles connected to a strip 
footing, from which the in-situ RC cantilevered stem would extend to the elevation of the existing crest. Once 
the stem has reached design strength, formwork and temporary propping shall be removed, after which the 
wall can then be backfilled against using compacted engineered fill. Figure 3.1-2 shows an indicative cross 
section of a cantilever RC retaining wall. 

The installation of the piles for this option would be similarly difficult to that of the post & panel retaining wall. 

Figure 3.2-1 Typical Cross Section of Cantilever RC Retaining Wall 
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3.3 Gabion Cage Retaining Wall 

A gabion cage retaining wall is restricted to a maximum height of 1m and cannot be closer than 5m from the 
railway track centreline. Due to these reasons, an extended batter would be required for this option to be 
feasible, however this extended batter would likely significantly impact the GLT and GST at the crest. 

3.4 Reinforced Soil Retaining Wall 

A reinforced soil retaining wall is a gravity stabilised wall consisting of compacted layers of fill, between which 
steel ladder strips or geosynthetics are anchored by the weight of the soil above. These layers of reinforcement 
are mechanically connected to the front facing precast wall. As a gravity stabilised retaining wall, typically the 
ratio of retained height to soil block length is 0.7H, which means for a 3.5m high retaining wall, an approximate 
length of 2.45m would be required behind the wall to achieve adequate stability. Due to site constraints, this 
required length will not be possible without significant excavation of the existing cutting, which may have a 
significant impact on the GST and GLT in addition to the Paisley Street carpark.  

3.5 Permanent Rock Bolts & Shotcrete Retaining Wall 

As the cutting consists predominantly of Class V shale, which is highly weathered and jointed, it is susceptible 
to further erosion. Permanent rock bolts drilled and grouted into the face of the rock mass shall stabilise the 
cutting. Following the installation of the rock bolts, rebar mesh would be placed on the face of the cutting, after 
which shotcrete would be applied to the full extent of the cutting.  

Residual fill material on top of the crest (~800mm depth) would be required to be removed prior to the shotcrete 
application. Therefore, the existing GST and GLT would need to be locally temporarily propped and/or 
relocated. The contractor would also need to confirm that the carpark barrier footing is not undermined during 
the removal of the residual fill material.  

Installation of the rock bolts would take place from light machinery located on Platform 5 or from a larger 
excavator within the Paisley Street carpark. If the required length of the rock bolts exceeds the site ownership 
boundary, which is anticipated to be unlikely, permits will be required from the relevant authority or property 
owner. If the rock bolt passes the site boundary there is also the risk of future excavation damaging or severing 
the rock bolts.  

Figure 3.5-1 Typical Cross Section of Rock Bolt & Shotcrete Retaining Wall 
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4.0 Recommendations 

This report has presented several retaining wall options for the eroded cutting at the Croydon Railway Station. 
It is recommended that a permanent rock bolt & shotcrete retaining wall solution be adopted for the following 
reasons: 

▪ Relatively fast and simple to install 
▪ Less disruption to the immediate vicinity during site works 
▪ No requirement for in-situ formwork and temporary propping (e.g. cantilevered RC retaining wall) 

DYWIDAG Combo Bolt (or approved equivalent) is recommended to achieve the 120 design life requirement.  

A slope stabilisation technique such as a rock bolt & shotcrete wall is a specialist design item and as such 
would require TTW to engage a sub consultant for further design advice. A review of the permanent works fee 
would likely be required.   

If the constraint of temporarily supporting and/or relocating the GST and GLT during the construction is too 
onerous, a post & panel retaining wall is recommended as a secondary solution.  

The condition of the cutting investigated within this report is anticipated to further deteriorate with time, making 
the recommendations in this report potentially obsolete. If the client doesn’t act on the recommendations within 
12 months, then the report cannot be relied upon as an accurate record of the actual conditions of the cutting.  
A new investigation should be undertaken prior to commissioning rectification works.   

If the client does not act on the recommendations contained in this report TTW cannot accept responsibility 
for any liability arising from a failure relating to the recommendations contained herein. 

5.0 Disclaimer 

All descriptions, dimensions, references to conditions and necessary permission for use and occupation and 
other details are given in good faith are believed to be correct but any intending tenderers should not rely on 
them as statements or representations of fact but must satisfy themselves as to the correctness of each of 
them. 

Taylor Thomson Whitting NSW Pty Ltd gives notice that the particulars set out in this report are for the exclusive 
use of Sydney Trains and that no responsibility or liability is accepted as a result of the use of this report by 
any other party. 

 

Prepared by  Authorised By 

TTW (NSW) PTY LTD  TTW (NSW) PTY LTD 

 

 

  

Trent Byrne  John Van Rooyen 
Associate  Associate Director 

 

 P:\2022\2213\221311\Reports\TTW_221311_Croydon Station Retaining Wall Options Report.docx 
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Appendix A 

Summary report - Cutting instability 
along the Platform 5 at Croydon 

 

 



Summary report- Cutting instability along the Platform 5 at Croydon 
 

1. Observations: 

The subject site was inspected on 20 March 2020. The followings provide results of observations, risk 

assessment and recommendations: 

 The subject site is a cutting approximately 3-4m high along the platform 5 at Croydon (at 

9.428 DN) which has been excavated in highly weathered, highly jointed shale; 

 It appears that the cutting has been excavated with a near vertical face to accommodate for 

OHWS and previously has been covered with erosion control mat; 

 Due to steep slope of the cutting, erosion control mat has not been functioning properly and 

it is now mainly deteriorated; 

 There is a layer of residual soil approximately 0.8m thick at top of the cutting, underlain by 

Class V shale; 

 The residual soil at top has partially been undermined due to the slump of materials and 

may be subject to further slumping, especially in wet weather; 

 Crest of the cutting is approximately 3m wide. Some minor tension cracks were observed at 

top of the critical section which may cause more slumping in future; 

 There is a GLT at top of the failed section which may have contributed to the softening and 

slumping of material by diverting surface runoff towards the cutting face; 

 There is a short brick and timber wall along the toe of the cutting; 

 Due to heavy rain falls in Feb/ March 2020, the top section of the cutting has been saturated 

and slumped to the toe of cutting and behind OHWS in the form of debris fall; 

 Some photos of the face and top of the cutting are attached. 

2- Assessment of the risk 

 Though further slumping of the cutting may not reach the tracks, however, it may 

undermine and damage the GLT at top.  
 

3- Recommendations: 

Considering the near vertical face of the cutting and geological nature of the base materials 

as well as site conditions, the following remedial works are recommended: 

 Remove the undermined/ unstable sections of the cutting at top and scale the face; 

 Apply reinforced shotcrete to the exposed cutting face. 
 

Though the critical section of the cutting is only 5-6m long, however, it is recommended remedial 

works to be extended to the pedestrian overbridge.  





 

Photo 3: Undermined section of cutting at top 
 

 

Photo 4: GLT at top of failed section 



  

 

Photo 5: Typical tension cracks at top 
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Appendix B 

Geotechnical Report 26582Srpt by JK 
Geotechnics dated 1 August 2014 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 
26852SrptRev1  Page ii 

Date: 1 August 2014 
Report No: 26582Srpt 
Revision No: 1 
 
 
 
Report prepared by: 
   
  
 Adrian Callus 
 Geotechnical Engineer 
  
 
 
Report reviewed by:  
  
 
  
 Paul Stubbs 
 Principal Geotechnical Engineer 
 
For and on behalf of 

JK GEOTECHNICS 

PO Box 976 

NORTH RYDE  BC  NSW  1670 

 

© Document Copyright of JK Geotechnics. 
 
 
 
 
 
 
 
 

 
This Report (which includes all attachments and annexures) has been prepared by 
JK Geotechnics (JK) for its Client, and is intended for the use only by that Client. 
 
This Report has been prepared pursuant to a contract between JK and its Client and is 
therefore subject to: 

a) JK’s proposal in respect of the work covered by the Report; 

b) the limitations defined in the Client’s brief to JK; 

c) the terms of contract between JK and the Client, including terms limiting the liability of 
JK. 

 
If the Client, or any person, provides a copy of this Report to any third party, such third 
party must not rely on this Report, except with the express written consent of JK which, if 
given, will be deemed to be upon the same terms, conditions, restrictions and limitations 
as apply by virtue of (a), (b), and (c) above. 
 
Any third party who seeks to rely on this Report without the express written consent of JK 
does so entirely at their own risk and to the fullest extent permitted by law, JK accepts no 
liability whatsoever, in respect of any loss or damage suffered by any such third party. 
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1 INTRODUCTION 

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

at Croydon Station, Croydon, NSW.  The investigation was commissioned by Tessa Knox-Grant 

on behalf of Cardno (NSW/ACT) Pty Ltd, by signed ‘Acceptance of Proposal’ form dated 26 June 

2014. The commission was generally completed on the basis of our proposal (Ref 26852S prop3) 

dated 29 May 2014. 

 

We have been provided with the following information: 

• A survey plan prepared by Cardno (NSW/ACT) Pty Ltd (Drawing No: 89914013CD-02, 

Sheets 1 and 2, dated 17 September 2013); and 

• Architectural drawings prepared by CaldisCook Architects (Croydon Platform and 

Concourse plan option 2.2, Dwg Nos: 13-164-1 SK A002 undated, and 13-164-1 SK 

A003REV1 and 13-164-1 A004REV3  dated 31 January 2013) 

 

Based on the supplied information, we understand that three lifts are to be constructed adjacent 

to the existing footbridge as part of the proposed access upgrade. One lift will be constructed on 

the platform along Paisley Road, adjacent to the existing booking office and one on each of the 

existing island platforms. It is also proposed to widen and extend the existing footbridge to 

provide access off Hennessy Street and construct new staircases and canopies.  The existing 

booking office is to be demolished and reconstructed.  A temporary footbridge and associated 

staircases is to be constructed over the eastern end of the existing platforms.  

 

We note that for the purposes of this report we have assumed that excavation to a maximum 

depth of 2m will be required for the construction of the proposed lift overrun pits.  We have also 

assumed that the temporary footbridge is to be founded on adequately designed engineered 

footings.   

 

The purpose of the investigation was to obtain geotechnical information using portable manually 

operated equipment on subsurface conditions as a basis for comments and recommendations on 

excavation conditions and support, retaining wall design parameters and founding conditions. 
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2 INVESTIGATION PROCEDURE 

The fieldwork for the investigation was carried out on 26 and 27 June 2014. Due to access 

limitations all five boreholes (BH1 to BH4 and BH4A) were initially hand augered to refusal depths 

between 0.27m and 0.88m.  These were augmented by five Dynamic Cone Penetration (DCP) 

tests (DCP1 to DCP4 and DCP4A) to depths ranging between 0.20m and 0.7m.  All boreholes 

were drilled in the existing platforms. 

 

Four of the boreholes (BH1 to BH4) were then extended into the underlying shale bedrock by 

rotary diamond coring techniques with a portable Melvelle rig, using a TT56 core barrel with water 

flush to depths between 1.42m and 2.53m. 

 

The test locations, as shown on the attached Figure 1, were set out by tape measure from 

existing site features and were electromagnetically scanned for buried services. The plans 

provided form the basis for Figure 1.   

 

The nature and composition of the subsoils were assessed by logging the materials recovered 

during drilling.  Soil strengths were interpreted from the DCP results. The DCP refusal can also 

provide an indicative depth to bedrock though we note that refusal can also occur on buried 

obstructions, ‘floaters’, other hard layers and not necessarily on bedrock.  

 

Groundwater observations were made during and shortly after completion of drilling at individual 

boreholes. Long term groundwater monitoring was not carried out.  For further details on the 

investigation procedures adopted, reference should be made to the attached Report Explanation 

Notes.  

 

The fieldwork was carried out under the full time direction of our geotechnical engineer who 

nominated the investigation locations, directed electromagnetic scanning, nominated sampling 

and testing and prepared logs of strata encountered.  The borehole logs and DCP test results are 

presented with this report, together with a glossary of logging terms and symbols used. 

 

On 25 July 2014, our geotechnical engineer, returned to site to inspect the exposed southern cut 

slope.  A summary of the pertinent geotechnical features observed are presented on the attached 

Figures 2 and 3.  An explanation of the geotechnical mapping symbols used is presented on 

Figure 4 
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The recovered rock cores were returned to our NATA registered laboratory (Soil Test Services 

Pty Ltd) where they were photographed and Point Load Strength Index tests were completed.  

The results of the Point Load Strength Index tests are presented on the enclosed Table A and are 

also summarised on the cored borehole logs. 

3 RESULTS OF INVESTIGATION 

3.1 Site Description 

Croydon Station occupies a cutting about 6m deep which is oriented roughly east-west. There is a 

road overbridge about 65m long across the deepest part of the cutting which carries Meta Street 

across the railway.  

 

The station facilities are situated on the southern side of the cutting where Paisley Road runs 

parallel to the railway, from which pedestrian access is gained to the station. The batter slopes of 

the cutting are largely unsupported and typically cut at about 1 Horizontal(H) to 1 Vertical(V), 

though locally steeper and flatter. Shale bedrock is exposed throughout most of the cutting 

overlain by a shallow residual clay layer often no more than 1.0m deep. 

 

We note that observations of the northern cut slope (below Hennessey Street) were limited as 

there was no access to the area from the street, and views to the batter were limited due to 

overgrown vegetation. 

 

The southern cut slope, directly below the existing ticket office, exposed distinctly weathered 

shale bedrock of at least low strength, and contained three sections approximately 1m wide which 

were cut vertically, approximately 2m into the cut slope to allow for the concrete supporting 

columns.  An erosion swale was observed extending from the crest of the cut slope down to the 

toe of the slope, as shown on the attached Figure 2.  Further erosion, spalling and/or fretting of 

the surface material was noted within the vertically cut sections of the batter slope.  No obvious 

signs of cut slope instability were observed whilst on site.  

 

A pedestrian footbridge provides access to the island platforms from the southern side of the 

station and there are some redundant support structures adjacent to the existing bridge that 

would have been associated with previous pedestrian access structures.  
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3.2 Subsurface Conditions 

The 1:100,000 Geological Map of Sydney indicates that the site is underlain by Ashfield Shale of 

the Wianamatta Group, which comprises black to dark-grey shale and laminite. 

The boreholes located on the platforms (BH1 to BH4) disclosed a subsurface profile comprising 

the asphaltic concrete (AC) platform surface and platform backfill over weathered shale bedrock.  

BH4A was located within a garden bed, and encountered fill comprising silty sand and sandy 

gravel. For specific details of the encountered subsurface profile, reference should be made to 

the attached borehole logs.  A summary of the encountered conditions is presented below: 

 

Fill 
Fill comprising silty sand overlying sandy gravel was encountered in BH4A. Inclusions in the fill 

included plastic fragments, roots and root fibres.  BH4A encountered refusal within the sandy 

gravel fill at 0.7m depth from existing surface. 

 

Platform Surfacing 
AC between 30mm (BH2) and 70mm (BH1) thick was penetrated from the surface of BH1 to BH4. 

 

Platform Backfill 
Fill comprising sandy gravel, gravelly sand and silty clay was encountered below the AC in BH1 to 

BH4 and extended to depths of about 0.27 (BH1) and 0.88m (BH3). Inclusions in the fill included 

sandstone, ironstone, shale, igneous gravel, brick, concrete, glass, slag fragments, roots and root 

fibres.   

 

Weathered Shale Bedrock 
Weathered shale bedrock was encountered in boreholes BH1 to BH4 at depths varying between 

0.27m and 0.88m.  On first contact the shale was distinctly weathered and of low to medium 

strength.  The ‘core loss’ zones encountered in BH1 to BH4 are inferred to be extremely 

weathered bands/seams or clay bands/seams that have “washed away” during the coring 

process. 

 

Groundwater 
Groundwater measurements during the fieldwork in BH1 to BH4 were after completion of coring 

using water flush which affected the levels shown on the borehole logs. Long term groundwater 

monitoring was not carried out. 
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3.3 Laboratory Test Results 

The results of the Point Load Strength Index tests carried out on the recovered rock cores 

correlated well with our field assessment of the bedrock strength.  The estimated UCSs were 

between 4MPa and 22MPa. 

 

4 COMMENTS AND RECOMMENDATIONS 

The following sections of the report must be complemented by reference to Sydney Trains 

Standard ESC 350 “Retaining Walls and Platforms”. 

 

4.1 Geotechnical Issues 

From a geotechnical perspective, we consider the proposed access upgrade is suitable for the 

site and will involve common construction techniques and methodologies.  We consider the 

primary geotechnical issues for the proposed access upgrade to be the following: 

• The platform backfill and soil materials will require support as a result of the excavation of 

the lift over run pit in areas where temporary batters are not feasible.  

• The proposed lift overrun pit excavations are located immediately adjacent to existing 

structures, such as the exiting footbridge footings and the redundant support structures 

which are to be retained. 

These constraints can be addressed in the design and must be treated with care during 

construction.  The following sections provide further comments and recommendations. 

 

4.2 Existing Structures 

Particular care will be required during excavation of the lift over run pit to avoid undermining and 

removing lateral support from the steel columns which support the footbridge and the redundant 

support structures.  We recommend that prior to demolition and any excavation commencing, that 

test pits be excavated adjacent to footings which will be affected by the excavations, to assess 

the footing details and foundation materials.  It seems likely that both the footbridge footings and 

redundant support structures footings will bear upon the underlying bedrock and should not be 

affected by excavation in the adjacent fill.  The stability of excavations into the fill may be affected 

by poor shale quality and inclined defects and the effects on the existing structures must therefore 

be considered.  The test pits must be excavated in the presence of, and inspected by a 

geotechnical engineer and structural engineer, so that further advice can be provided on 

underpinning, temporary support etc. if appropriate. 



 
 

 
26852SrptRev1.docx  Page 6 

 

Should any buried services extend through the proposed excavations, then these services may 

need to be diverted or otherwise temporarily supported to allow excavation to proceed. 

 

4.3 Existing Batter Slopes 

We note that the contents of TMC 401 “Geotechnical Risk Assessment and Hazard management 

Guidelines” Version 1.1 dated December 2009, prepared by Sydney Trains, which deals with the 

probability and consequences of potential geotechnical hazards affecting the rail track. 

 

We have under taken a geotechnical assessment of the risk of instability of the existing southern 

cut slope, based on our site observations. 

 

We note that due to access constraints we have not been able to carry out an assessment of the 

northern cut slope.  Based on the current performance of both the northern and southern cut 

slopes, we expect that the condition and risk assessment of the northern cut slope would not be 

dis-similar to the southern cut slope.  We recommend that once of de-vegetation of the northern 

cut slope has been completed, a geotechnical engineer return to site to inspect the condition of 

the slope. 

4.3.1 Potential Hazards 

Based on our site observations, we consider the following potential geotechnical hazards exist at 

the southern cut slope: 

• Erosion, spalling and/or fretting of the cut slope 

• Near surface instability of the cut slope, including shallow slumping. 

 

We have considered deep seated instability of the cut face as a potential hazard, but have 

discounted this hazard due to the presence of shallow bedrock and since there were no obvious 

signs of instability observed, such as bulging of the existing brick retaining wall at the toe of the 

cut face or cracking along the concrete pavement at the crest of the cut face. 
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• Reinforcement mesh would comprise SL82 mesh centrally located within shotcrete of at 

least 100mm minimum thickness.  The bolts will need to be engaged with the mesh using 

rock bolt face plates 

• Strip drains should be provided at regular intervals (approximately 1.5m to 2m centres) 

behind the shotcrete and discharge into the existing concrete dish drain at the base of the 

brick retaining wall. 

4.4 Excavation  

Excavation of the proposed lift over run pits is expected to extend through the existing fill profile 

and into the underlying soil and weathered shale bedrock.  

 

Excavation of the fill is expected to be readily completed using conventional techniques such as a 

hydraulic excavator.  We expect the underlying weathered shale bedrock of extremely low to low 

strength may also be excavated by bucket excavator, possibly with some ripping. However 

medium strength shale, if encountered, will require rock excavation techniques such as use of 

hydraulic impact hammers. 

 

If rock hammers are to be used, such works will need to be completed carefully as there may be 

direct transmission of ground vibrations to existing structures.  We recommend that at the 

commencement of using a rock hammer for excavation, a geotechnical engineer visit the site to 

review the excavation methods being employed and to carry out some quantitative vibration 

monitoring to confirm that vibrations are within tolerable limits and to provide further advice on 

excavation techniques, if appropriate.  By referencing the relevant German Standard DIN4150-

3:1999-02 summarised in the attached Vibration Emission Design Goals, the vibrations on 

existing buildings within the rail corridor should be limited to a peak particle velocity of 5mm/s 

If during the use of a rock hammer the transmitted vibrations are found to be excessive, then 

alternative excavation equipment would be recommended by the geotechnical engineer.  This 

may include the use of a smaller rock hammer of the use of lower vibration emitting equipment 

such as rock saws or rock grinders. 

4.5 Excavation Support 

Notwithstanding the additional investigation of the footings of the existing structures detailed in 

Section 4.2 above, for the limited excavation depths proposed, we consider the fill profile can be 

temporarily batter at no steeper than 1 Vertical (V) on 1 Horizontal (H).  Steeper batter slopes 

may be feasible subject to geotechnical inspection when the excavation is first commenced for 

each stage of works, and to stringent controls at all times while the excavation is open.  We can 

complete such inspection, and detail appropriate controls based on the encountered conditions, if 
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requested to do.  In addition, with batter slopes steeper than 1V to 1H, localised slumping may 

occur along the excavation.  If groundwater seepage is encountered, flatter batter slopes or 

temporary support, eg. sand bags at the soil/bedrock interface would be required. 

 

The major consideration in the selection of earth pressures for the design of retaining walls is the 

need to limit deformations occurring outside the excavation. The following characteristic earth 

pressure coefficients and subsoil parameters may be adopted for the preliminary design of the 

retaining walls: 

• For allowable bearing pressure recommendations, reference should be made to Section 4.6 

below. 

• For free-standing cantilever walls which are retaining areas where movement is of little 

concern (eg. landscaping walls), a triangular lateral earth pressures distribution may be 

adopted with an ‘active’ earth pressure coefficient, Ka, of 0.35, for the retained profile 

assuming a horizontal retained surface. 

• For cantilever walls where the tops are restrained by the permanent structure or which 

retain areas where movements need to be reduced or for propped walls, a triangular lateral 

earth pressure distribution should be adopted with an ‘at rest; earth pressure coefficient, Ko , 

of 0.55, for the retained profile assuming a horizontal retained surface. 

• The resulting lateral deflections must be determined and if excessive, the wall should be 

stiffened or permanent anchors considered. 

• A bulk unit weight of 20kN/m3 should be adopted for the soil profile and 24kN/m3 for the 

shale. 

• All surcharge loads affecting the walls (eg. adjacent construction loads, live loads, 

compaction stresses etc) should be taken into account in the design, using the appropriate 

earth pressure coefficient from above.  If inclined retained surfaces are proposed, then they 

should be treated as a surcharge. 

• Retaining walls supporting the proposed lift overrun pits should be designed to withstand full 

hydrostatic pressures as drainage from the pits would not be practical.  Other proposed 

retaining walls should be designed as drained and measures taken to induce complete and 

permanent drainage of the ground behind the wall.   

• For footings embedded into extremely weathered shale bedrock below excavation level, an 

allowable lateral toe resistance of 150kPa may be adopted.  The upper 0.3m depth of the 

rock socket should not be taken into account to allow for tolerance and disturbance effects 

during excavation. 
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• If rock anchors are considered which extend below the neighbouring streets, permission 

from Council must be obtained prior to installation. 

4.6 Footings 

4.6.1 Lift Footings 

Based on our investigation, we anticipate that weathered shale bedrock of low to medium 

strength will be encountered within the excavation.  Therefore, for uniformity of support we 

recommend that all footings be supported on the underlying weathered shale bedrock.  High level 

pad or strip footings founded within the weathered shale may be designed for a maximum 

allowable bearing pressure of 1000kPa. 

4.6.2 Abutment Footings 

All footings located near the crest or along the batter of the existing cut faces (i.e. for the 

proposed footbridge extension to Hennessy Street and new booking office), must be founded 

below a 1V:1.5H line projected from the base of the existing cut faces.  In order to achieve this, 

we anticipate that piled footings would be the most suitable footing option. 

 

Piled footings founded a nominal 0.3m into weathered shale bedrock, below the 1V:1.5H line, 

may designed for a maximum allowable end bearing pressure of 700kPa.  An allowable shaft 

adhesion value of 70kPa in compression and 35kPa in tension may be utilised within the 

extremely weathered shale, below the nominal 0.3m socket, provided sockets are clean and 

rough, otherwise much lower values would apply.  We expect that bored piers would be the more 

cost effective option for this project 

4.6.3 Temporary Footbridge 

Based on our investigation, we anticipate that weathered shale bedrock of low strength will be 

encountered at relatively shallow depth.  We note that the quality of the shale bedrock in this area 

is poorer than that encountered adjacent to the existing footbridge, as the proposed temporary 

footbridge is located at the tail end of the cutting. 

 

Therefore, for uniformity of support we recommend that all footings be supported on the 

underlying weathered shale bedrock.  High level pad or strip footings founded within the 

weathered shale may be designed for a maximum allowable bearing pressure of 700kPa. 

 

All pad/strip and piled footings should be cleaned out, inspected and poured on the same day as 

excavation/drilling. 
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4.7 Additional Geotechnical Input 

We summarise below the previously recommended additional work that needs to be carried out: 

• Test pits to check the footing detail and foundation materials of the steel footbridge 

columns, and the redundant support structures. 

• Inspection of Northern cut slope to assess instability and carry out risk assessment. 

• Footing Inspections. 
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5 GENERAL COMMENTS 

The recommendations presented in this report include specific issues to be addressed during the 

construction phase of the project.  In the event that any of the construction phase 

recommendations presented in this report are not implemented, the general recommendations 

may become inapplicable and JK Geotechnics accept no responsibility whatsoever for the 

performance of the structure where recommendations are not implemented in full and properly 

tested, inspected and documented. 

 

Occasionally, the subsurface conditions between the completed boreholes may be found to be 

different (or may be interpreted to be different) from those expected.  Variation can also occur 

with groundwater conditions, especially after climatic changes.  If such differences appear to 

exist, we recommend that you immediately contact this office. 

 

This report provides advice on geotechnical aspects for the proposed civil and structural design.  

As part of the documentation stage of this project, Contract Documents and Specifications may 

be prepared based on our report.  However, there may be design features we are not aware of or 

have not commented on for a variety of reasons.  The designers should satisfy themselves that all 

the necessary advice has been obtained.  If required, we could be commissioned to review the 

geotechnical aspects of contract documents to confirm the intent of our recommendations has 

been correctly implemented. 

 

A waste classification will need to be assigned to any soil excavated from the site prior to offsite 

disposal.  Subject to the appropriate testing, material can be classified as Virgin Excavated 

Natural Material (VENM), General Solid, Restricted Solid or Hazardous Waste.  If the natural soil 

has been stockpiled, classification of this soil as Excavated Natural Material (ENM) can also be 

undertaken, if requested.  However, the criteria for ENM are more stringent and the cost 

associated with attempting to meet these criteria may be significant.  Analysis takes seven to 

10 working days to complete, therefore, an adequate allowance should be included in the 

construction program unless testing is completed prior to construction.  If contamination is 

encountered, then substantial further testing (and associated delays) should be expected.  We 

strongly recommend that this issue is addressed prior to the commencement of excavation on 

site. 

 

This report has been prepared for the particular project described and no responsibility is 

accepted for the use of any part of this report in any other context or for any other purpose.  

If there is any change in the proposed development described in this report then all 
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recommendations should be reviewed. Copyright in this report is the property of JK Geotechnics.  

We have used a degree of care, skill and diligence normally exercised by consulting engineers in 

similar circumstances and locality.  No other warranty expressed or implied is made or intended.  

Subject to payment of all fees due for the investigation, the client alone shall have a licence to 

use this report.  The report shall not be reproduced except in full. 
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DYNAMIC CONE PENETRATION TEST RESULTS

Client: CARDNO (NSW/ACT) PTY LTD

Project: PROPOSED ACCESS UPGRADE

Location: CROYDON STATION, CROYDON, NSW

Job No. 26852S Hammer Weight & Drop: 9kg/510mm

Date: 26-6-14 Rod Diameter: 16mm

Tested By: A.P.C. Point Diameter: 20mm

                 Number of Blows per 100mm Penetration

Test Location  RL 22.3m RL 22.2m RL 22.3m RL 21.6m RL 21.4m

Depth (mm) 1 2 3 4A 4

0 - 100 2 10 4 PUSHED 5

100 - 200 14 8 9 10

200 - 300 REFUSAL 6 6 2 20

300 - 400 10 2 6 REFUSAL

400 - 500 17 2 12

500 - 600 REFUSAL 3 10

600 - 700 13 REFUSAL

700 - 800 REFUSAL

800 - 900

900 - 1000

1000 - 1100

1100 - 1200

1200 - 1300

1300 - 1400

1400 - 1500

1500 - 1600

1600 - 1700

1700 - 1800

1800 - 1900

1900 - 2000

2000 - 2100

2100 - 2200

2200 - 2300

2300 - 2400

2400 - 2500

2500 - 2600

2600 - 2700

2700 - 2800

2800 - 2900

2900 - 3000
Remarks: 1. The procedure used for this test is similar to that described in AS1289.6.3.2-1997, Method 6.3.2.

2. Usually 8 blows per 20mm is taken as refusal
3. Survey datum is AHD

Ref: JK Geotechnics DCP 0-3m July 2012
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Test Pits: These are normally excavated with a backhoe or

a tracked excavator, allowing close examination of the insitu
soils if it is safe to descend into the pit. The depth of
penetration is limited to about 3m for a backhoe and up to
6m for an excavator. Limitations of test pits are the problems
associated with disturbance and difficulty of reinstatement
and the consequent effects on close-by structures. Care
must be taken if construction is to be carried out near test pit
locations to either properly recompact the backfill during
construction or to design and construct the structure so as
not to be adversely affected by poorly compacted backfill at
the test pit location.

Hand Auger Drilling: A borehole of 50mm to 100mm

diameter is advanced by manually operated equipment.
Premature refusal of the hand augers can occur on a variety
of materials such as hard clay, gravel or ironstone, and does
not necessarily indicate rock level.

Continuous Spiral Flight Augers: The borehole is

advanced using 75mm to 115mm diameter continuous
spiral flight augers, which are withdrawn at intervals to allow
sampling and insitu testing. This is a relatively economical
means of drilling in clays and in sands above the water table.
Samples are returned to the surface by the flights or may be
collected after withdrawal of the auger flights, but they can
be very disturbed and layers may become mixed.
Information from the auger sampling (as distinct from
specific sampling by SPTs or undisturbed samples) is of
relatively lower reliability due to mixing or softening of
samples by groundwater, or uncertainties as to the original
depth of the samples. Augering below the groundwater
table is of even lesser reliability than augering above the
water table.

Rock Augering: Use can be made of a Tungsten Carbide

(TC) bit for auger drilling into rock to indicate rock quality
and continuity by variation in drilling resistance and from
examination of recovered rock fragments. This method of
investigation is quick and relatively inexpensive but provides
only an indication of the likely rock strength and predicted
values may be in error by a strength order. Where rock
strengths may have a significant impact on construction
feasibility or costs, then further investigation by means of
cored boreholes may be warranted.

Wash Boring: The borehole is usually advanced by a

rotary bit, with water being pumped down the drill rods and
returned up the annulus, carrying the drill cuttings.
Only major changes in stratification can be determined from
the cuttings, together with some information from “feel” and
rate of penetration.

Mud Stabilised Drilling: Either Wash Boring or

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

Continuous Core Drilling: A continuous core sample is

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

Standard Penetration Tests: Standard Penetration Tests

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

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

The test results are reported in the following form:

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

N = 13
4, 6, 7

 In a case where the test is discontinued short of full
penetration, say after 15 blows for the first 150mm and
30 blows for the next 40mm, as

N>30
15, 30/40mm

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

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

A modification to the SPT test is where the same driving

system is used with a solid 60 tipped steel cone of the
same diameter as the SPT hollow sampler. The solid cone
can be continuously driven for some distance in soft clays or
loose sands, or may be used where damage would
otherwise occur to the SPT. The results of this Solid Cone
Penetration Test (SCPT) are shown as "N c” on the borehole
logs, together with the number of blows per 150mm
penetration.
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Static Cone Penetrometer Testing and Interpretation:

Cone penetrometer testing (sometimes referred to as a
Dutch Cone) described in this report has been carried out
using an Electronic Friction Cone Penetrometer (EFCP).
The test is described in Australian Standard 1289, Test F5.1.

In the tests, a 35mm diameter rod with a conical tip is
pushed continuously into the soil, the reaction being
provided by a specially designed truck or rig which is fitted
with an hydraulic ram system. Measurements are made of
the end bearing resistance on the cone and the frictional
resistance on a separate 134mm long sleeve, immediately
behind the cone. Transducers in the tip of the assembly are
electrically connected by wires passing through the centre of
the push rods to an amplifier and recorder unit mounted on
the control truck.

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

The information provided on the charts comprise:

 Cone resistance – the actual end bearing force divided
by the cross sectional area of the cone – expressed in
MPa.

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

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

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

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

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

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

Portable Dynamic Cone Penetrometers: Portable

Dynamic Cone Penetrometer (DCP) tests are carried out by
driving a rod into the ground with a sliding hammer and
counting the blows for successive 100mm increments of
penetration.

Two relatively similar tests are used:

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

 Perth sand penetrometer – a 16mm diameter flat ended
rod is driven with a 9kg hammer, dropping 600mm
(AS1289, Test F3.3). This test was developed for
testing the density of sands (originating in Perth) and is
mainly used in granular soils and filling.

LOGS

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

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

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

GROUNDWATER

Where groundwater levels are measured in boreholes, there
are several potential problems:

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

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

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

 The use of water or mud as a drilling fluid will mask any
groundwater inflow. Water has to be blown out of the
hole and drilling mud must be washed out of the hole or
‘reverted’ chemically if water observations are to be
made.
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More reliable measurements can be made by installing
standpipes which are read after stabilising at intervals
ranging from several days to perhaps weeks for low
permeability soils. Piezometers, sealed in a particular
stratum, may be advisable in low permeability soils or where
there may be interference from perched water tables or
surface water.

FILL

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

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

LABORATORY TESTING

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

ENGINEERING REPORTS

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

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

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

 Changes in policy or interpretation of policy by statutory
authorities.

 The actions of persons or contractors responding to
commercial pressures.

If these occur, the company will be pleased to assist with
investigation or advice to resolve any problems occurring.

SITE ANOMALIES

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

REPRODUCTION OF INFORMATION FOR
CONTRACTUAL PURPOSES

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

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

REVIEW OF DESIGN

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

SITE INSPECTION

The company will always be pleased to provide engineering
inspection services for geotechnical aspects of work to
which this report is related.

Requirements could range from:

i) a site visit to confirm that conditions exposed are no
worse than those interpreted, to

ii) a visit to assist the contractor or other site personnel in
identifying various soil/rock types such as appropriate
footing or pier founding depths, or

iii) full time engineering presence on site.
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Appendix C 

Site Photos 
 





















USE OF APPROPRIATE FINISHES

3. Appropriate finishes are to be used to protect aesthetic values. The retaining wall
concrete finish colour should match that of the ceramic infilling panelling of the
overbridge. The steel should match the finish of the 2015 upgrade steel work.

Reason: To ensure aesthetic values are protected.

UNEXPECTED ARCHAEOLOGICAL RELICS

4. The applicant must ensure that if unexpected archaeological deposits or relics not
identified and considered in the supporting documents for this approval are discovered,
work must cease in the affected area(s) and the Heritage Council of NSW must be
notified. Additional assessment and approval may be required prior to works continuing
in the affected area(s) based on the nature of the discovery. 

Reason: This is a standard condition to identify to the applicant how to proceed if historical
archaeological deposits or relics are unexpectedly identified during works.

COMPLIANCE

5. If requested, the applicant and any nominated heritage consultant may be required to
participate in audits of Heritage Council of NSW approvals to confirm compliance with
conditions of consent.

Reason: To ensure that the proposed works are completed as approved.

DURATION OF APPROVAL

6. This approval will lapse five years from the date of the consent unless the building works
associated with the approval have physically commenced. 

Reason: To ensure the timely completion of works.

Advice
Section 148 of the Heritage Act 1977 (the Act), allows people authorised by the Minister to
enter and inspect, for the purposes of the Act, with respect to buildings, works, relics, moveable
objects, places or items that is or contains an item of environmental heritage. Reasonable
notice must be given for the inspection.

Unexpected discoveries during works
If during works under this approval, you unexpectedly discover a relic or believe you may have
discovered an historical archaeological ‘relic’, notification is required under s146 of the
Heritage Act 1977. If you believe you have unexpectedly discovered an Aboriginal object,
notification is required under s89A of the National Parks and Wildlife Act 1974.

In these scenarios work must cease in the affected area(s) and the following notifications are
required (a relic - the Heritage Council of NSW and an Aboriginal object – Heritage NSW).
Additional assessment and approval may be required under the relevant legislation prior to
works continuing in the affected area(s) based on the nature of the discovery.

Right of Appeal
If you are dissatisfied with this determination appeal may be made to the Minister under section
70 of the Act.



It should be noted that an approval under the Act is additional to that which may be required
from other Local Government and State Government Authorities in order to undertake works.

Stamped documents
Any stamped documents (e.g. approved plans) for this application are available for the
Applicant to download from the Heritage Management System at
https://hms.heritage.nsw.gov.au under ‘My Completed Applications.’

If you have any questions about this correspondence, please contact Ruth Berendt, Senior
Assessments Officer, at Heritage NSW on 02 4927 3118 or
ruth.berendt@environment.nsw.gov.au.

Yours sincerely

Rochelle Johnston

Rochelle Johnston
Senior Manager, Major Projects
Heritage NSW
Department of Premier and Cabinet
As Delegate of the Heritage Council of NSW

30 November 2022

cc: Inner West Council




