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1. PROJECT DETAILS 

1.1. Introduction 

At the request of John Mirosevich, Structerre Consulting Engineers (Structerre) have 
conducted a Geotechnical Investigation at Lot 4 #126 Elimatta Road Mona Vale NSW. This 
report has been prepared in accordance with the requirements of the Geotechnical Risk 
Management Policy for Pittwater (2009) as discussed in Section 4 below. It is understood that 
the report will be submitted to Council as part of the DA documentation. Our report is preceded 
by the completed Council Forms 1 and 1a. 

The scope of work does not include a contamination assessment of the site. 

Terms of reference for this investigation were presented in a Structerre Consulting Engineers 
proposal dated 22 April 2022, which was submitted to and accepted by John Mirosevich. 

1.2. Proposed Development and Site Description 

We understand from the provided architectural drawings prepared by Eco Dimension (Ref. 
2021381 Drawing Nos 1 to 8) dated 8 April 2021, that the proposed development will comprise 
the following: 

• Demolition of the existing buildings and structures on site, and, 

• Construction of a two-storey building over one workshop store. 

The new building and garage will be cut into the existing hillside and will have a basement 
finished floor level of RL51.20m AHD. This will require cuts to the rear of the site to a maximum 
depth of about 1.5m.  

The site comprises an area of approximately 628.8m² and is located on the south side of 
Elimatta Road. Based on the provided contour drawing, the overall slope of the site falls 
approximately 9° to 10° from the north side to the south side.  

1.3. Field Investigation 

The field investigation was carried out on 29 April 2022 and comprised: 

• Two (2) boreholes numbered BH1 and BH2 to a depth of up to 3.0m. 

• Dynamic Cone Penetrometer (DCP) tests at each borehole location 

The borehole and DCP test locations are shown on the site plan.   

A suitability qualified and experienced geotechnician undertook the fieldwork and recorded 
the subsurface conditions encountered.  These are recorded on the attached borehole logs.  
The terms used are given on the attached explanation sheets. Notes related to geotechnical 
investigations are also attached. 

1.4. Laboratory Testing 

Laboratory testing was carried out generally in accordance with Australian Standards. All 
testing was scheduled by Structerre and carried out by Ideal Geotech, NATA Accredited 
Testing Laboratory. 

The extent of testing carried out to provide the geotechnical parameters required for this 
study, are presented below: 
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• 1 sample for moisture content; 

• 1 sample for Liquid Limit and Linear Shrinkage; 

 
2. DESK TOP STUDY 

2.1. Geological Setting 

Reference to the NSW surface geology on https://minview.geoscience.nsw.gov.au/ indicates 
the site is located in an area of Narrabeen Group Gosford Subgroup Burralow Formation 
which generally comprises fine-grained, micaceous, quartz- to quartz-lithic sandstone,  
interbedded with siltstone, grey shale and red-brown claystone. The subsurface conditions 
encountered during the fieldworks is considered to be consistent with the geological map 
indications and can be summarised in clause 3.1.  

3. RESULTS OF THE INVESTIGATION 

3.1. Subsurface Profile 

The subsurface profile presented below was determined from the ground conditions 
encountered within the boreholes and through the interpretation of the DCP test results: 

(BH1) Depth to Base of 
Strata (m) 

Material Description 

0 – 0.9 
FILL. Sandy Gravelly CLAY (CI), dark grey red mottled brown 
MC=PL 

0.9 – 2.0 
RESIDUAL. CLAY, high plasticity, brown mottled red, trace 
gravel Stiff 

2.0 – 3.0 
SEDIMENTARY WEATHERED ROCK (DW), dry, Medium 
strength, grey brown, medium strength 

 

(BH2) Depth to Base of 
Strata (m) 

Material Description 

0 – 0.4 
FILL. Sandy Gravelly CLAY, medium plasticity (CI), dark grey 
red mottled brown MC=PL 

0.4 – 1.0 
RESIDUAL. CLAY, medium plasticity (CI), brown mottled red 
grey, trace gravel Stiff 

 

At the time of preparing this report, no record was available about the fill material encountered 
in the boreholes. Fill is assessed to be uncontrolled in accordance with AS2870-2011. 

  

https://minview.geoscience.nsw.gov.au/
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3.2. Groundwater  

Groundwater was not encountered in any borehole during the fieldwork.  

3.3.  Comments on Geotechnical Conditions 

The following comments assume that the subsurface conditions encountered in the boreholes 
are representative of the site.  When assessing the subsurface conditions across a site from 
a limited number of locations it must be recognised that variations may occur between these 
locations. The data derived from the site investigation program are extrapolated across the 
site to form a geotechnical model and then an engineering opinion is provided about their 
likely behaviour with respect to the proposed development. The actual conditions may differ 
from those inferred in this report because no exploration program, no matter how 
comprehensive, can reveal all subsurface details and anomalies, especially in areas such as 
this where there has been previous development.  

3.4. Laboratory Test Results 

The moisture content was recorded 21.0%. The liquid limit and linear shrinkage of sample 
tested is 46% and 12.5% respectively which indicate insitu soils of medium plasticity and of 
similar reactivity. 

4. GEOTECHNICAL ASSESSMENT 

4.1. Potential Landslide Hazards 

Based on our site observations, we consider that the potential landslide hazards associated 
with the site and the proposed development to be the following: 

• Stability of existing natural hillside slope 

• Stability of cut batters during construction 

• Stability of new engineered retaining walls 

4.2. Risks Analysis 

The attached Table A summarises our qualitative assessment of each potential landslide 
hazard and of the consequences to property should the landslide hazard occur. Use has been 
made of data in MacGregor et al (2007) to assist with our assessment of the likelihood of a 
potential hazard occurring. Based on the above, the qualitative risks to property have been 
determined. The terminology adopted for this qualitative assessment is in accordance with 
Table A1 given in Appendix A. Table A indicates that the assessed risk to property ranges 
from “Very Low” to “Low”, which would be considered ‘acceptable’ in accordance with the 
criteria given in Reference 1 and the Pittwater Risk Management Policy.  

We have also used the indicative probabilities associated with the assessed likelihood of 
instability to calculate the risk to life. The temporal and vulnerability factors that have been 
adopted are given in the attached Table B together with the resulting risk calculation. Our 
assessed risk to life for the person most at risk is about 7 x 10‾⁷. This would be considered to 
be ‘acceptable’ in relation to the criteria given in Reference 1 and the Pittwater Risk 
Management Policy. 

4.3. Risk Assessment 

The Pittwater Risk Management Policy requires suitable measures ‘to remove risk’. It is 
recognised that, due to the many complex factors that can affect a site, the subjective nature 
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of a risk analysis, and the imprecise nature of the science of geotechnical engineering, the 
risk of instability for a site and/or development cannot be completely removed. It is, however, 
essential that risk be reduced to at least that which could be reasonably anticipated by the 
community in everyday life and that landowners are made aware of reasonable and practical 
measures available to reduce risk as far as possible. Hence, where the policy requires that 
‘reasonable and practical measures have been identified to remove risk’, it means that there 
has been an active process of reducing risk, but it does not require the geotechnical engineer 
to warrant that risk has been completely removed, only reduced, as removing risk is not 
currently scientifically achievable. Similarly, the Pittwater Risk Management Policy requires 
that the design project life be taken as 100 years unless otherwise justified by the applicant. 
This requirement provides the context within which the geotechnical risk assessment should 
be made. The required 100 years baseline broadly reflects the expectations of the community 
for the anticipated life of a residential structure and hence the timeframe to be considered 
when undertaking the geotechnical risk assessment and making recommendations as to the 
appropriateness of a development, and its design and remedial measures that should be 
taken to control risk. It is recognised that in a 100 year period external factors that cannot 
reasonably be foreseen may affect the geotechnical risks associated with a site. Hence, the 
Policy does not seek the geotechnical engineer to warrant the development for a 100 year 
period, rather to provide a professional opinion that foreseeable geotechnical risks to which 
the development may be subjected in that timeframe have been reasonably considered. 

Our assessment of the probability of failure of existing structural elements such as retaining 
walls (where applicable) is based upon a visual appraisal of their type and condition at the 
time of our inspection. Where existing structural elements such as retaining walls will not be 
replaced as part of the proposed development, where appropriate we identify the time period 
at which reassessment of their longevity seems warranted. In preparing our recommendations 
given below we have adopted the above interpretations of the Risk Management Policy 
requirements. We have also assumed that no activities on surrounding land which may affect 
the risk on the subject site would be carried out. We have further assumed that all Council’s 
buried services are, and will be regularly maintained to remain, in good condition. 

We consider that our risk analysis has shown that the site and existing and proposed 
development can achieve the ‘Acceptable Risk Management’ criteria in the Pittwater Risk 
Management Policy provided that the recommendations given in Section 4.4 to 4.8 below are 
adopted. These recommendations form an integral part of the Landslide Risk Management 
Process. 

4.4. Excavation Conditions 

Excavation through the fill, sand and residual clay should be readily achieved using a small 
tracked excavator. However, excavations extending into bedrock rock may require the use 
heavier machinery and/or rock hammering. Additional geotechnical advice should be sought 
if rock excavation with machinery is to occur. 

4.5. Temporary Batter Slopes 

We understand that excavation will be carried out for the basement garage. A temporary 
batter slopes will be achievable given the site geometry. If the site geometry does not allow 
for temporary batters, temporary shoring will be required and we should be contacted to 
provide additional geotechnical advice. 

Temporary batters slopes through the fill and topsoil should be no steeper than 1 Vertical (V) 
to 1.5 Horizontal (H). Steeper temporary batter slopes of 1V to 1H are appropriate within the 
residual clays and extremely weathered bedrock (if encountered). 
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We note that any excavations deeper than 1.5m should be inspected by a geotechnical 
engineer, and that proposed excavations must be outside the zone of influence of any existing 
structures and foundations to prevent the undermining of existing footings. 

Some instability of temporary batters may occur after rain periods and sand bagging may be 
required to stabilise batter slopes at, and below, the level of groundwater seepage. 

4.6. Retention Design Parameters 

It is suggested that preliminary design of temporary retaining structures be based on an 
average bulk unit weight for the retained material of 20kN/m³ and on a triangular distribution. 
In order to maximise rigidity of these walls, ‘at rest’ (Kₒ) earth pressure 0.5 should be 
considered. 

Application of hydrostatic pressure should not be ignored unless permanent drainage system 
is installed behind the wall. We advise all wall drainage to comprise a proper subsoil drainage 
system incorporating a slotted pipe surrounded by a free draining single sized crushed 
aggregate. The aggregate should be appropriately protected using non-woven materials, 
geotextile or filter fabric 

4.7. Footings 

Shallow footings founded within very stiff residual clay or sandstone bedrock may be designed on the 
basis of the allowable bearing pressures provided below. 

Shallow Footing Allowable Bearing Pressure 

Embedment Depth (m) Allowable Bearing Pressure (kPa) 

0.5m into Very stiff Residual CLAY 150 

0.3m into Shale Bedrock 1,000 

These values are based on a geotechnical strength reduction factor of 0.5 and an average 
load factor of 1.5 (Factor of Safety = 3.0). It should be noted that these bearing pressures 
assume isolated vertical, non-eccentric loads.  

All footings should be excavated and poured with minimal delay, they should be free from 
loose or softened material prior to pouring concrete. If water ponds in the base of the footings 
they should be pumped dry and then re-excavated to remove any water softened materials.  

Based on the visual observation, the residual clay is assessed to be of highly plastic with the 
surface movement would be similar to class H1 site and up to 60mm. Differential settlements 
are unlikely to exceed approximately one half of these values. 

4.8. Footing Stability 

Footings constructed as recommend above are considered stable, however if there are any concerns 
then proposed footing locations should be inspected by a geotechnical engineer. 
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5. OVERVIEW 

It is possible that the subsurface soil, rock or groundwater conditions encountered during 
construction may be found to be different (or may be interpreted to be different) from those 
inferred from our surface observations in preparing this report. Also, we have not had the 
opportunity to observe surface run-off patterns during heavy rainfall and cannot comment 
directly on this aspect. If conditions appear to be at variance or cause concern for any reason, 
then we recommend that you immediately contact this office. 

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 
recommendations should be reviewed. Copyright in this report is the property of Structerre. 
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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6. LIMITATION OF FIELD INVESTIGATIONS  

This report has been prepared in accordance with generally accepted consulting practice for John 
Mirosevich using information supplied at the time and for the project specific requirements as 
understood by Structerre. To the best of our knowledge the information contained in this report is 
accurate at the date of issue, however it should be emphasised that any changes to ground 
conditions and/or the proposed structures may invalidate the recommendations given herein.  

The conclusions and recommendations in this report are based on the site conditions revealed 
through selective point sampling, representing the conditions of the site in total, although the area 
investigated represents only a small portion of the site.  The actual characteristics may vary 
significantly between successive test locations and sample intervals other than where 
observations, explorations and investigations have been made.   

The materials and their geotechnical properties presented in this report may not represent the full 
range of materials and strengths that actually exist on site and the recommendations should be 
regarded as preliminary in nature. Allowances should be made for variability in ground conditions 
and any consequent impact on the development. Structerre accepts no responsibility and shall 
not be liable for any consequence of variations in ground conditions. 

If ground conditions encountered during construction are different to that described in this report, 
this office should be notified immediately. 

For and behalf of 

STRUCTERRE CONSULTING ENGINEERS 

 

 

Gervase Purich 
FIEAust. CPEng, NER, BPB, RBP, RPEQ, 

     
 

Disclaimer 
This report is at the request of the addressee and no liability is accepted by Structerre Consulting Engineers to 
any third person reading or relying upon the report, not withstanding any rule of law and/or equity to the contrary 
and that this report is strictly confidential and intended to be read and relied upon only be the addressee. 
  

Job # Revision Authored Checked  Authorised 

3.22.5643.1 0 NC NC GP 
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Table A: Summary of Risk Assessment to Property 

Potential 
Landslide Hazard 

1. Stability of existing 
natural hillside slope 

2. Stability of cut batters during 
construction 

3. Stability of new retaining 
walls 

Assessed Likelihood Rare Unlikely Rare 

Assessed 
Consequence to 

property 
Major Minor Major 

Risk Level Low Low Low 

Comments 
Continue to maintain surface 

drainage. 

Assumes client adopt the 
temporary batter slopes 

recommended in this report. 

Assumes new retaining walls 
are engineered retaining 

walls. 
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Table B: Summary of Risk Assessment to Life 

Potential Landslide Hazard 1. Stability of existing natural 
hillside slope 

2. Stability of cut batters 
during construction 

3. Stability of new retaining 
walls 

Assessed Likelihood Rare Unlikely Rare 

Indicative Annual Probability 10ˉ⁵ 10ˉ⁴ 10ˉ⁵ 

Persons at risk Person in house Person near the batter Person near the retaining wall 

Duration of use of area 
affected (Temporal Probability) 

Say average 15 hours per day 

= 0.63 

Say average 3 hours per day  

= 0.13 

Say average 2 hours per day 

= 0.08 

Probability if not evaluating 
Area Affected 

0.5 0.1 warning by cracking likely 
0.1 warning by cracking likely 

Spatial Probability 0.1 0.5 0.5 

Vulnerability to Life if Failure 
Occurs Whilst Person Present 

0.8 0.7 0.7 

Risk for Person most at Risk 3 x 10ˉ⁷ 4 x 10‾⁷ 2 x 10‾⁸ 

Combined total risk for Person 
Most at Risk 

7 x 10‾⁷ 
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APPENDIX A – SITE PLAN 
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APPENDIX B – BOREHOLE LOGS 
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APPENDIX C – LAB RESULTS  
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