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Martens & Associates Pty Ltd (Publisher) is the owner of the copyright subsisting in this publication.  Other than as 

permitted by the Copyright Act and as outlined in the Terms of Engagement, no part of this report may be reprinted 

or reproduced or used in any form, copied or transmitted, by any electronic, mechanical, or by other means, now 

known or hereafter invented (including microcopying, photocopying, recording, recording tape or through 

electronic information storage and retrieval systems or otherwise), without the prior written permission of Martens & 

Associates Pty Ltd.  Legal action will be taken against any breach of its copyright.  This report is available only as 

book form unless specifically distributed by Martens & Associates in electronic form.  No part of it is authorised to be 

copied, sold, distributed or offered in any other form. 

The document may only be used for the purposes for which it was commissioned.  Unauthorised use of this document 

in any form whatsoever is prohibited. Martens & Associates Pty Ltd assumes no responsibility where the document is 

used for purposes other than those for which it was commissioned. 

Limitations Statement 

The sole purpose of this report and the associated services performed by Martens & Associates Pty Ltd is to complete 

a Geotechnical Assessment in accordance with the scope of services set out in the contract / quotation between 

Martens & Associates Pty Ltd and National Storage C/- LRM Global Pty Ltd (hereafter known as the Client).  That 

scope of works and services were defined by the requests of the Client, by the time and budgetary constraints 

imposed by the Client, and by the availability of access to the site. 

Martens & Associates Pty Ltd derived the data in this report primarily from a number of sources which may include for 

example site inspections, correspondence regarding the proposal, examination of records in the public domain, 

interviews with individuals with information about the site or the project, and field explorations conducted on the 

dates indicated.  The passage of time, manifestation of latent conditions or impacts of future events may require 

further examination / exploration of the site and subsequent data analyses, together with a reevaluation of the 

findings, observations and conclusions expressed in this report. 

In preparing this report, Martens & Associates Pty Ltd may have relied upon and presumed accurate certain 

information (or absence thereof) relative to the site.  Except as otherwise stated in the report, Martens & Associates 

Pty Ltd has not attempted to verify the accuracy of completeness of any such information (including for example 

survey data supplied by others). 

The findings, observations and conclusions expressed by Martens & Associates Pty Ltd in this report are not, and 

should not be considered an opinion concerning the completeness and accuracy of information supplied by others.  

No warranty or guarantee, whether express or implied, is made with respect to the data reported or to the findings, 

observations and conclusions expressed in this report.  Further, such data, findings and conclusions are based solely 

upon site conditions, information and drawings supplied by the Client etc. in existence at the time of the 

investigation. 

This report has been prepared on behalf of and for the exclusive use of the Client, and is subject to and issued in 

connection with the provisions of the agreement between Martens & Associates Pty Ltd and the Client.  Martens & 

Associates Pty Ltd accepts no liability or responsibility whatsoever for or in respect of any use of or reliance upon this 

report by any third party. 
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ABC – Allowable bearing capacity 

BH – Borehole 
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DCP – Dynamic cone penetrometer 

DP – Deposited plan  

kN – Kilonewtons 

kN/m3 – Kilonewtons per cubic metre 

kPa – Kilopascal 

LGA – Local government area 

MA – Martens & Associates Pty Ltd 

mAHD – metres Australian height datum 

mbgl – metres below ground level 

MPa – Megapascal 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

martens 
 

 Geotechnical Assessment: 

11 and 11A Edinburgh Road, Marrickville, NSW  

P2108688JR01V01 – June 2022 

Page 6 

  

1 Proposed Development and Assessment Scope 

Proposed development details and assessment scope are 

summarised in Table 1. 

Table 1: Summary of proposed development. 

Item Details 

Property 

Address 
11 and 11A Edinburgh Road, Marrickville, NSW 2204 (‘the site’). 

Lot / DP Lot 67 in DP4991 and Lot 1 in DP 607677 (SLR, 2018). 

Site Area Approximately 0.715 ha (SLR, 2018). 

Legal Identifier Inner West Council ('Council'). 

Proposed 

Development 

From the geotechnical brief (ADG, 2022) and client provided information, we 

understand that the project comprises the conversion of the existing 

warehouse to an at – grade multi – level storage facility with anticipated 

allowable column loads of 4,500 kN and floor slab on ground capacity of 5.0 

kPa (working). 

It is understood that the project does not include a basement and will require 

minimal excavation to achieve design levels. However, excavation will be 

required for piering (i.e. foundation works likely up to 5.0 – 6.0 metres below 

ground level (mbgl)) and trenching for underground services up to 1.0 mbgl.  

Assessment 

Purpose 

A geotechnical assessment for due diligence and to allow future preliminary 

structural design of the proposed development, including: 

o Field investigation to assess subsurface conditions. 

o Preliminary geotechnical recommendations and advice in relation to the 

proposed development. 

Investigation 

Scope of Work 

Field investigations conducted on 24 March 2022 included: 

o Review of publicly available maps covering the site. 

o Review of DBYD survey plans and service location. 

o A general site walkover inspection.  

o Drilling of seven boreholes (BH101 to BH107), up to 7.5 mbgl. 

o Dynamic Cone Penetrometer (DCP) tests (DCP101 to DCP104) undertaken 

in BH101 to BH104. 

o Standard Penetrometer Tests (SPT) undertaken in BH105 to BH107. 

o Collection of soil samples for laboratory testing and future reference. 
 

Investigation locations are shown in Figure 1, Attachment A. 

This geotechnical assessment was undertaken in conjunction with an Acid 

Sulphate Soils (ASS) assessment, details of which are presented in report 

reference P2108688JR02V01. 

Laboratory 

Testing 

Testing carried out by a National Association of Testing Authorities (NATA) 

accredited laboratory (Resource Laboratories) included Atterberg limits and 

linear shrinkage testing on four soil samples. 

The testing certificate is provided in Attachment D. 
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2 General Site Details and Investigation Findings 

2.1 General Site Details 

General site details are summarised in Table 2.   

Table 2: Summary of general site details. 

Item Comment 

Topography Site topography generally comprises: 

o Generally flat to gently undulating terrain, with slopes generally 5 –10 %. 

o Local relief 10 – 15 m. 

Typical Slopes Less than 5 % across the site.  

Site Aspect South. 

Site Elevation 
Approximately between 6.2 mAHD in the south west corner and 8.2 mAHD in the 

north east corner of the site (based on Nearmap). 

Expected 

geology 

The Sydney 1:100 000 Geological Sheet 9130 indicates the site to be underlain 

by Ashfield Shale (Rwa) comprising black to dark grey – shale and laminite. 

(Herbert C., 1983). 

Expected soil 

landscape 

The NSW Office of Environment and Heritage’s (OEH) information system 

(eSPADE) indicates the site to be located in the Blacktown (bt) soil landscape, 

with deep (> 200 cm) total soil depths. A brownish black loam topsoil and deep 

clayey subsoil is expected to be present at the site. 

This soil landscape is often associated with moderate erodibility, high shrink – 

swell (localized) and potential localized salinity hazards. 

Existing 

development 

The existing development at the site comprised commercial facilities including a 

storage warehouse (in Lot 1 DP 607677) and a car servicing centre (in Lot 67 in 

DP4991) with concrete hardstands. An asphalt car pavement is present on the 

north western portion of Lot 1 DP 607677. 

Vegetation Existing site vegetation comprises scattered small garden beds containing grass, 

shrubbery and mature trees. 

Neighbouring 

environment 

The site is bordered by: 

o Edinburgh Road and Smidmore Street to the north and south, respectively. 

o Murray Street to the west. 

o Industrial / commercial properties to the east. 

Drainage Via surface drainage pits and overland flow towards the south. 

  



 

 

 

martens 
 

 Geotechnical Assessment: 

11 and 11A Edinburgh Road, Marrickville, NSW  

P2108688JR01V01 – June 2022 

Page 8 

  

2.2 Subsurface Conditions 

Investigation revealed the following generalised subsurface units likely 

underlie the site below typically 100 mm to 150 mm thick concrete slabs 

/ hardstands / asphalt pavements: 

Unit A:  Fill – silty clay / silty sand, with gravels, up to 1.3 mbgl (BH107). 

For the purposes of this report, fill is considered to have been 

placed under uncontrolled conditions due to the absence of 

earthworks quality control certification. 

Unit B:  Residual soil – silty clay, consistencies ranging between firm to 

hard, with iron indurated bands, trace shale gravels, up to 7.0 

mbgl (BH105).  

Unit C: Shale – inferred highly weathered, very low to low strength, 

present below Unit B, up to 7.5 mbgl (BH105). The top of rock is 

inferred to rise northwards. 

Encountered conditions are described in further detail on the borehole 

logs in Attachment B and associated explanatory notes in Attachment 

E. The DCP testing results are provided in Attachment C. 

2.3 Groundwater Conditions 

All fill materials and underlying shallow natural soils in BH101 to BH106 

were observed in a wet condition with seepage inflow encountered at 

in BH104 at 1.3 mbgl. We expect these conditions to be the result of 

ephemeral infiltration of surface water in unsealed areas surrounding 

the site and subsequent lateral seepage, perched over less permeable 

soil layers. Deeper soils were typically moist to dry.  

Seepage inflow was encountered at 6.0 mbgl in BH107, likely as a result 

of the borehole intercepting the groundwater level. No seepage inflow 

was observed in BH105 or BH106 up to 7.5 mbgl. This variation may be 

as a result of deeper groundwater levels in the southern portion of the 

site or due to tighter rock structure in the south limiting the inflow during 

drilling and the time the boreholes remained open. 

If further information of the permanent groundwater conditions is 

required, additional investigation including the installation of monitoring 

wells is recommended. 
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3 Geotechnical Assessment 

3.1 Laboratory Test Results 

3.1.1 Atterberg Limits Testing 

A summary of Atterberg limits test results are presented in Table 3 (refer 

to Attachment D for Atterberg limits test certificate). 

Table 3: Summary of laboratory Atterberg limits test results. 

Sample 

ID 1 
Soil Type 

Atterberg Limits (%)  Linear 

Shrinkage 

Plasticity 

Classification 

Potential Volume 

Change 3 LL2 PL2 PI2 

BH105/ 

0.8 – 1.0 
Silty CLAY 44 14 30 13.0 Medium Medium 

BH105/ 

1.8 – 2.0 
Silty CLAY 61 18 43 17.0 High Medium to High 

BH106/ 

1.3 – 1.5 
Silty CLAY 71 19 52 15.0 High Medium to High 

BH107/ 

1.5 – 1.6 
Silty CLAY 51 19 32 11.0 High Medium to High 

Notes:  

1. Borehole#/Depth (mbgl). 

2. LL = Liquid limit, PL= Plastic limit, PI=Plasticity index. 

3. Based on Hazelton and Murphy, 2016. 

Laboratory test results indicate that the tested residual soil samples are 

generally of high plasticity, which may result in moderate to high 

ground movement due to soil moisture changes. 
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3.2 Preliminary Material Properties 

Material properties inferred from observations during borehole drilling, 

such as penetration resistance, DCP / SPT test results and engineering 

judgement are summarised in Table 4. 

Table 4: Soil and rock strength properties. 

Layer  
Yin-situ 

1 

(kN/m3) 

Cu 2 

(kPa) 

E’ 3  

(MPa) 

FILL:  Silty CLAY / Silty SAND  18 NA 4 NA 6 

Silty CLAY (firm)   17 30 10 

Silty CLAY (stiff to very stiff)   19 100 50 

Silty CLAY (hard)   20 150 75 

WEATHERED ROCK: SHALE  (inferred very low to low strength) 22 NA 4 80 

Notes: 

1. Material in-situ unit weight, based on visual assessment (±10 %). 

2. Average undrained shear strength estimate assuming normally consolidated clay. 

3. Average effective elastic modulus (± 10 %) estimate, that should be adopted to calculate 

lateral deflection of pile under serviceability loading. 

4. Not applicable. 

 

3.3 Risk of Slope Instability 

Site investigation revealed generally flat to gently inclined slopes, with 

grades less than 5 % across the site. 

No evidence of former or current slope movement was observed at the 

site. We consider the risk to property and loss of life by potential slope 

instability, such as landslide or soil creep, to be very low subject to the 

recommendations in this report and adoption of relevant engineering 

standards and guidelines. A detailed slope risk assessment in 

accordance with Australian Geomechanics Society’s Landslide Risk 

Management Guidelines (2007) was not undertaken.  
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4 Geotechnical Recommendations  

4.1 Geotechnical Constraints and Risks 

The proposed development is inferred to be impacted by the following 

geotechnical constraints: 

 

o The presence of a deep soil profile with relatively low bearing 

strength and high potential for shrink / swell activity up to depths 

of around 3.5 mbgl. 

 

o Upper soil profile impacted by ephemeral seepage water 

infiltration. 

Specific recommendations are provided in the following sections for 

the proposed development. General geotechnical recommendations 

are provided in Attachment E.  

4.2 Excavatability 

Based on site observation, the proposed excavation will encounter fill 

followed by alluvial soils. Excavation through these units should be 

readily achieved using conventional earthmoving equipment.  

All excavation work should be completed with reference to the most 

recent version of Code of Practice 'Excavation Work', by Safe Work 

Australia. 

4.3 Excavation Support 

The use of temporary batter slopes for service trenches is considered 

unsuitable near the site boundary, as the excavation is expected to 

extend into the zone of influence of adjacent properties and 

infrastructure. Temporary shoring is recommended for all trench shoring 

excavations exceeding 1.0 m.  

For excavations inside the zone of influence of neighbouring structures, 

inspection pits are recommended to determine foundation conditions 

and whether underpinning is necessary to maintain stability during 

excavation.  

Sufficient setback for temporary batter slopes may be present within 

the internal site area, subject to further geotechnical assessment of the 

detailed development plans. If sufficient setback is available, 

excavations in fill and residual soils may be temporarily battered back 

at 1V:2H. It is assumed batters will remain unsupported for no more than 

two months.  
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Recommended batters are subject to inspection and approval by an 

experienced geotechnical engineer on site and should be followed by 

construction of permanent retaining structures. 

4.4 Site Preparation  

Should filling be required to raise design levels or replace unsuitable 

foundation material further assessment is required to confirm whether 

existing fill materials are suitable for reuse as fill at the site. Site-won 

excavated natural soils are considered suitable for re-use as structural 

fill. However, due to their moderate to high reactivity to soil moisture 

variation and associated difficulties in placement, we recommend 

undertaking lime / gypsum stabilisation to limit shrink-swell movement 

due to soil moisture changes. 

Low plasticity clay or granular fill from an approved borrow source, 

approved for use by a Geotechnical Engineer may be adopted. Proof 

rolling is to be witnessed by the project geotechnical engineer to 

detect localised soft or unstable areas which should be further treated. 

4.5 Foundation Recommendations 

The existing building walls are expected to be founded in existing fill. 

Considering the condition of the building, we infer the foundation 

material to have achieved a 100 kPa allowable end bearing capacity. 

However, these shallow footings are considered unsuitable to withstand 

the anticipated working column load of 4,500 kN, due to low bearing 

capacity and potential for differential settlements.  

New shallow footings may be adopted for lightly loaded structures if 

founding on engineered fill or at least stiff natural soils. We consider the 

existing fill and firm natural soils to be inadequate as foundation for new 

footings, subjection to confirmation of fill materials having been placed 

with appropriate engineering control in accordance with AS3798 

(2007). The required slab on ground capacity of 5.0 kPa is anticipated 

to be founded on the encountered subsurface profile.  

Deepened footings such as bored piles or continuous flight auger piles 

founded on very low strength bedrock are recommended to transfer 

the anticipated column loads. All building footings should be founded 

on weathered bedrock to mitigate the risk associated with differential 

settlement between footings 

Table 5 provides preliminary geotechnical design parameters that may 

be adopted for shallow footing and pile design purposes. The design 

parameters assume the base of excavation of exposed shallow footing 

and base of bored piles / piers are free of loose / soft soils or debris and 
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reasonably dry prior to placement of concrete and approved following 

inspection by an experienced and qualified geotechnical engineer. 

Table 5: Preliminary geotechnical design parameters. 

Layer 

Shallow 

Footings 
Piles / Piers 1 Retaining Structures 

ABC 2, 4 AEBC 2, 5 ASF 3, 5 Ka 
5 Kp 

5 K0 
5 

Engineered FILL: 100 NA 6 NA 6 0.39 2.56 0.56 

Existing FILL: Silty CLAY / Silty SAND NA 6 NA 6 NA 6 0.42 2.37 0.59 

Silty CLAY (firm)   NA 6 NA 6 NA 6 0.39 2.56 0.56 

Silty CLAY (stiff to very stiff)   100 NA 6 10 0.36 2.76 0.53 

Silty CLAY (hard)   NA 6 NA 6 30 0.35 2.88 0.51 

WEATHERED ROCK: SHALE                            

(inferred very low to low strength) 
NA 6 1,000 100 NA 6 NA 6 NA 6 

Notes: 

1. Assuming bored cast in-situ pile. 

2. Allowable end bearing capacity (kPa) for shallow footings embedded at least 0.3 m and piles 

embedded at least 0.5 m or 1 pile diameter, whichever is greater, subject to confirmation on 

site by a geotechnical engineer of inferred foundation conditions. 

3. Allowable skin friction (kPa) below 1 m depth for bored pile in compression, assuming intimate 

contact between pile and foundation material. For up lift resistance, we recommend 

reducing ASF by 50% and checking against ‘piston’ and ‘cone’ pull-out mechanisms in 

accordance with AS2159 (2009).  

4. ABC and ASF are recommended based on adopting a reduction factor of Øg = 0.4 in 

accordance with AS2159 (2009), to limit settlement to 10 mm or 1 % of the pile diameter, 

whichever is lesser. 

5. ka = Coefficient of active earth pressure; kp = Coefficient of passive earth pressure; k0 = 

Coefficient of earth pressure at rest. 

6. Not applicable. 

4.6 Drainage Requirements 

Based on borehole results, excavations to approximately 5 mbgl is not 

expected to be intercept the permanent ground table; however, some 

ground water fluctuation are expected.  Shallow perched water inflow, 

if encountered, is expected to be limited and managed by sump and 

pump methods.  

Suitable surface and subsurface drainage should be provided to divert 

overland flows away from and limit ponding of water near footings and 

foundations. Site discharges should be passed through a filter material 

prior to release. Collected flows should be directed (where possible) to 

a suitable stormwater system so as to prevent water accumulating in 

areas surrounding footings. 
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4.7 Site Classification 

The site is classified as a class “P” site in accordance with AS 2870 (2011) 

due to the presence of uncontrolled fill up to 1.3 mbgl. 

4.8 Soil Erosion Control 

Removal of soil overburden should be performed in a manner that 

reduces the risk of sedimentation occurring in the Council stormwater 

system and on neighbouring lands. All spoil on site should be properly 

controlled by erosion control measures to prevent transportation of 

sediments off-site. Appropriate soil erosion control methods in 

accordance with Landcom (2004) shall be required. 
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5 Works Prior to Construction Certificate 

The following additional geotechnical works are recommended to be 

carried out to develop designs and prior to construction: 

1. Assessment of existing footing types and conditions, if necessary. 

2. Review of the detailed design by a senior geotechnical engineer 

to confirm adequate consideration of the geotechnical risks and 

adoption of the recommendations provided in this report. 

3. If higher end bearing pressures are required, we recommend to 

carry out cored boreholes and point load testing of collected 

rock samples to assess rock strength. 

4. Install and monitor groundwater monitoring wells to assess the 

permanent ground levels at the site. 

5. Chemical testing of soils to assess aggressivity to buried concrete 

structures in accordance with AS3600 and AS2159. 

5.1 Construction Monitoring and Inspections 

The following is recommended to be inspected and monitored during 

construction phase of the project (Table 6). 

Table 6: Recommended inspection / monitoring requirements during site works. 

Scope of Works Frequency/Duration Who to Complete 

Inspect batters and associated performance, if 

applicable. 
As required 2 MA 1 

Inspect exposed material at foundation / subgrade 

level to verify suitability as foundation / lateral support 

/ subgrade. 

Prior to reinforcement 

set-up and concrete 

placement 

MA 1 

Monitor sedimentation downslope of excavated 

areas. 

During and after 

rainfall events 
Builder 

Monitor sediment and erosion control structures to 

assess adequacy and for removal of built up spoil. 
After rainfall events Builder 

Notes: 

1. MA = Martens and Associates engineer. 

2. MA inspection frequency to be determined based on initial inspection findings in line with 

construction program. 
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7 Attachment A – Geotechnical Testing Plan 
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8 Attachment B – Test Borehole Logs 
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9 Attachment C – DCP ‘N’ Counts 

 



Dynamic Cone Penetrometer Test Log Summary

Depth Interval 
(m)

DCP101 DCP102 DCP103 DCP104

0.15 6 14 7 7
0.30 2 12 4 12
0.45 3 12 5 11
0.60 5 13 5 6
0.75 6 14 5 7
0.90 6 20 5 7
1.05 8 17 5 23  
1.20 9 23 8 20
1.35 9 24 11 15
1.50 9 24 9 15
1.65 10 23 7 27
1.80 11 27 8 19
1.95 11 21 9 25
2.10 13 17 8 30
2.25 15 19 12
2.40 18 22 20
2.55 20 25 24
2.70 18 30 19
2.85 22 30 24
3.00 30 32
3.15
3.30
3.45
3.60
3.75
3.90
4.05
4.20
4.35
4.50
4.65
4.80
4.95
5.10
5.25
5.40
5.55
5.70
5.85

Logged by MZ

DCP Group Reference

Terminated 
@ 3.15 mbgl due to 

high blow count.

P2108688JS01V01

Client National Storage Log Date 24.03.2022

Site 11 & 11A Edinburgh Road, Marrickvile, NSW

Terminated 
@ 3.0 mbgl due to 
high blow count.

Terminated 
@ 3.15 mbgl due to 

high blow count.

Terminated 
@ 2.25 mbgl due to 

high blow count.

Checked by

Comments DCPs commenced at approximately 150 mm BGL.

TEST DATA
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10 Attachment D – Laboratory Test Certificate  
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11 Attachment E – General Geotechnical Recommendations
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12 Attachment F – Notes About This Report 
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