
 
 

 
 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GEOTECHNICAL SITE INVESTIGATION 

Prepared by ASCT – Northern Rivers office, for Lewis Barakat. 

SUBJECT SITE 
17 McDonald Pace, Evans Head, NSW 2473. 

ASCT REFERENCE 
H23-3755. 
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Northern Rivers

Lab: 70 Lancaster Drive, Goonellabah NSW 2480

(02) 6686 8567

office@asct.com.au

12th June 2023 

Ref No: H23-3755. 

 

 

Dear Lewis Barakat, 

 

Re: Proposed Multi Use Development at 17 McDonald Place, Evans Head, NSW 2473. 

 

Australian Soil and Concrete Testing Pty Ltd (ASCT) is pleased to present the completed Geotechnical Site 
Investigation report, in response to your request.  

As per your commission, ASCT was tasked with investigation works appropriate to classification of the site in 
accordance with Australian Standard AS 2870 – Residential Slabs & Footings, and associated parameters 
requisite to the proper design & construction of a structural footings system.  

 

Details of our investigation process, the findings and results are contained within the body of this report. 
However, please find below a summation of the investigation results; 

 

Site Classification (AS 2870) Normal Site - Class S – Slightly Reactive 

  

Characteristic Surface Movement (Ys) 0 to 20mm, Site Class ‘S – Slightly Reactive’ 

  

Allowable Bearing Capacity 100 to 300 kPa  

  

Groundwater Encountered at 1.7 to 1.9m Depths 
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1.0 Introduction & Understanding 
The subject of this site investigation report is; 

17 McDonald Place, Evans Head, NSW 2473. 

It is our understanding that a multi-use development is proposed for the site. Accurate information regarding 
the ‘footprint’ of the proposed structure was available at the time of investigation. 

Information, including anecdotal evidence, provided by our client has been accepted as accurate & complete, 
and incorporated into the investigation process as appropriate.  

 

2.0 Desktop Study 
ASCT maintains an extensive library of previous AS 2870 site classifications. This important resource is 
consulted with every ASCT site investigation, and appropriate information has been employed during this 
investigation. 

A limited inspection of the available aerial photography, provided no significant information regarding the site 
history. 

Inspection of soil mapping for the area, TWEED HEADS - Geological Series Sheet SH 56-3 (1:250,000), predicts 
soils of the Qx – Coastal & Estuarine Plain origin.  

The site was determined to lie within Climatic Zone 1, and therein have a Depth of design suction change (Hs) 
in the order of 1.5m. 

Having regard to the guidance provided within AS 2870, a value of Soil suction change (ΔpF) of 1.2 Pico farads 
(pF) was deemed appropriate for the site. 

 

3.0 Field Work 
Field work at the investigation site was conducted by ASCT representative on the 23rd May 2023.  

These works included; 

• Recording of all significant site features having, or potentially having, an effect on the site 
classification. 

• Recording the location, and/or physical measurements, of certain significant features (e.g.: ASCT test 
holes, Tree heights, Slopes, Structures). 

• Digital photography. 

• A determination of the ultimate bearing pressure exhibited by the site soils. 

• Excavation, and logging of one or more test holes. 

• An assessment of groundwater conditions. 

• The retrieval of one or more soil samples, for subsequent laboratory testing.  

 

3.1 Site Description 
The site as found by ASCT on the day of the field work is described below. Photo and a simple plan of the site 
are included in Appendix A. 
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The site is located in an established residential area amidst flat terrain.  

The site contains an existing single storey dwelling (to be removed).  

No trees or vegetation which could affect the sites normal moisture conditions were observed.  

No significant water sources were observed.  

No outcropping of boulders is evident within the site.   

At the time of investigation vehicle/drill rig access onto the site was easily achievable. 

 

3.2 Sub-Surface Profile 
Detailed borehole logs, in accordance with AS 1726 section 6.2, are included in Appendix A.  

In essence; the sub-surface profile consists of Silty Sand (SM) and Sand (SP) underlain by Indurated Sand (SM) 
through to the target investigation depth of 3m. 

The site exhibits uncontrolled fill materials, of a non-reactive type, up to a depth of 0.7m. 

The investigation results indicate that an essentially uniform sub-surface profile exists across the site.  

The sub-surface conditions encountered are unlikely to hinder normal footing construction. 

 

3.3 Groundwater 
During the investigation field-work, groundwater was encountered at a depth of 1.7 to 1.9m below the 
existing surface (consult the borehole logs in Appendix A).  

The presence of groundwater table/seepage depends on rainfall, ground conditions, permeability, adjacent 
creek/river water levels and will differ over time.    

While it is impossible to accurately predict future levels in a complex groundwater system, especially in a 
limited investigation such as this, ASCT believes that groundwater is unlikely to be of detriment to the 
proposed footings system.   

 

4.0 Laboratory Work 
During the field-work phase a disturbed soil sample was retrieved from Borehole 1, at a depth of 0.5m. 

The sample was submitted to our NATA accredited Ballina facility for testing, in accordance with; 

AS 1289.3.1.2 – Liquid Limit of a Soil (One point Casagrande). 

Due to the non-plastic nature of the material lab results were unobtainable.  

A California Bearing Ratio (CBR) sample was taken in sandy soils near the surface level and lab test results and 
pavement design parameters are included in Section 10.0 of this report. A copy of NATA endorsed Ratio (CBR) 
test is included in Appendix A. 
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5.0 Characteristic Surface Movement 

Incorporating appropriate values for the Climatic Zone, depth of design suction change (HS), soil suction 
change (ΔpF), lateral restraint factor (α), the thickness of each layer (h), and the properties of each layer 
(Instability Index Ipt); We have calculated the expected volume change associated with natural changes in soil 
moisture, and its’ effect at the surface of the soil profile.  

The resultant value is known as the Characteristic Surface Movement (YS), and we have determined it to be in 
the order of 0 to 20mm in line with AS 2870 Site Class S – “Slightly Reactive”. 

 

6.0 Site Problems 
AS 2870 contains a list of potential problems that exclude a site from being classified under one of the 
‘Normal’ classifications. Such sites are classified as Class P, so that the issues can be addressed using a tailored 
solution, by a professional Engineer. 

ASCT is pleased to report that none of these potential problems were encountered at your site.  

 

7.0 Foundation Options 
Given the expected foundation conditions, high level (if viable), steel screw and driven/bored pier foundations 
are expected to be suitable to support the proposed development. Any elements (including footings and slabs) 
that require support at ground level will need to be founded through underlying natural medium dense or 
stronger sandy soils (generally encountered between 0.6m and 0.7m depths, refer borehole logs). The following 
allowable end bearing pressures are applicable for high level (pad, strip and raft) and steel screw piled footings. 

• 100 kPa – Founded minimum 0.5m and deeper into natural medium dense sandy soils.  

• 200 kPa – Founded minimum 0.5m and deeper into natural dense sandy soils.  

• 300 kPa – Founded minimum 0.5m and deeper into natural very dense sandy soils.  
 

Footings proportioned in accordance with the above recommendations and considering 1000 kN working loads   

should have load induced/expected settlements of no greater than about 1%-2% of the footing width. 

Allowable pile end bearing pressure for driven/bored pier foundation are given below. 

• 400 kPa – Founded minimum three pile diameters and deeper into natural dense sandy soils. 

• 600 kPa – Founded minimum three pile diameters and deeper into natural very dense sandy soils. 
 

The following allowable shaft adhesion values are available below the base of the excavation. 

 
Strata 

 
Allowable Shaft Adhesion 

Top 1000 mm Zero 

Natural Medium Dense Sandy Soils 10 kPa 

Natural Dense Sandy Soils 20 kPa 

Natural Very Dense Clayey Soils 30 kPa 

 

Bored pier foundation expected settlements are not generally to be expected to exceed 1% to 2% of the pile 
diameter. 
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Reference can be made to AS2159-2009 for the detail pile design and construction procedures. 

The selection of suitable foundation option is to be at the discussion of the structural engineer.  

It is appropriate that footing excavations be inspected by a suitably qualified geotechnician or geotechnical 
engineer in order to validate design assumptions. 

 

8.0 Retaining Wall Design Parameters 
The following parameters are applicable for the design of piles/retaining structures; 

 

 

 

 

9.0 Safe Batters 
For the strata encountered, we recommend the following safe temporary and permanent batter angles for cut 
batters up to 3.0m high: 

Strata Temporary Permanent 

Fill/Natural Sandy Soils  30O 18O 

 

NOTE: Permanent batter slopes require adequate crest, toe drainages and batter slope protection against 
erosion. 

When using safe batters, the following should also be noted: 

If steeper than recommended batters are proposed, it is also appropriate to engage a suitably qualified 
geotechnical engineer for further advice. 

It is recommended that no surcharge loadings, including construction equipment, to be placed within distance 
of 3.0 m from the crest of a temporary cut batter. 

Good site drainage is required in order to achieve the above angles, including the use of spoon drains etc to 
divert water away from the batters and to stop water cascading over the batters. 

 

 

 

 

 

 

 

 

Strata Drained Friction Angle, Φ’ 

(0) 
Unit Weight, γ KN/m3 

Natural Medium Dense Sandy Soils 28 18 

Natural Dense Sandy Soils 30 20 

Natural Very Dense Sandy Soils 32 20 
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10.0 CBR Test Results and Pavement Design Parameters 

CBR test results are summarised below. 

Borehole No. 

Field 

Moisture 

Content  

Standard 

Maximum 

Dry Density 

Optimum 

Moisture 

Content 

Swell 

Value 

CBR 

Value 

Expansive 

Nature* 

BH01 Subgrade – 

Sandy Soils 
10.7% 1.635t/m3 13.7% 0.0% 15% Low 

NOTE: * - Based on Austroads 2017 Part 2, Table 5.2: Guide to Classification of Expansive Soils.  

Based on CBR = 15%, an estimated modulus of subgrade reaction will be 60 kPa/mm. 

11.0 Earthworks, Site Preparation and Trafficability (If Applicable) 
Any earthworks undertaken should be carried out in a responsible manner in accordance with the relevant 
parts of AS3798 – 2007. It is recommended that all earthworks be carried out under Level 1 inspection and 
testing arrangements as detailed in clause 8.2 of AS3798-2007. 

Prior to the placement of any structural fill across the site, any topsoil, unsuitable, deleterious and organically 
contaminated surface soils should be stripped to depths exposing competent ground. In addition, any tree 
roots remaining from any clearing operations should be completely removed.  

The stripped surface prior to filling should be tyned, moisture conditioned and re-compacted to the minimum 
density ratios detailed in AS 3798-2007 of 95% Standard compaction for residential and 98% standard 
compaction for commercial developments.  

All bulk fill materials should be placed in layers of approximately 0.2m loose and be moisture conditioned 
within the range of ±2% of Optimum Moisture Content (OMC). Then compacted to the minimum density ratios 
detailed in AS 3798-2007 of 95% Standard compaction for residential developments and 98% standard 
compaction for commercial developments. 

Where medium to high plasticity clays are proposed to be re-used as new structural filling materials in building 
or pavement areas, it is recommended that the cohesive material be placed at depth and granular material, or 
weathered rock be placed close to the subgrade level. This will reduce the effects of seasonal moisture 
changes and foundations soil reactivity and improve surface trafficability. 

It is appropriate to maintain surface drainage conditions during earthworks and ensure that runoff water is 
discharged away from the construction area to prevent any water ponding. Generally, clayey, and silty 
materials are susceptible to moisture changes.  
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12.0 Responsibilities 
The Australian Standard AS 2870 includes the following statements “Footing design and construction involves a 
number of steps: site classification, selection of the footings system, structural design, construction in 
accordance with the required design details and construction methods, and proper maintenance. In particular, 
the owner has a responsibility to ensure the site is properly maintained and the Standard attempts to guide 
owners in this area.”. 

We draw your attention to this responsibility and have provided a copy of the CSIRO BTF-18 “Foundation 
maintenance and Footing performance: A Homeowner’s Guide” to assist you. The measures suggested in the 
CSIRO guide are simple & cost effective, and we recommend that you observe them in consultation with your 
designer.  

We have taken every care to be to accurate, complete & objective in the execution of your commission. 
Should you have any queries, or require further assistance, please do not hesitate to contact our office. This 
report is your intellectual property and we will not provide it to any 3rd party without your permission. May we 
also respectfully request that if you provide this report to others (e.g.: your builder): you provide it in its’ 
entirety, to avoid any miscommunication.  

Yours faithfully, 
Australian Soil & Concrete Testing Pty Ltd 

Zar Harper 
Engineering Geologist 

Sam Jeyan 
Senior Geotechnical Engineer 
(MIEAust, NER, RPEQ, RPEng) 

Attachments: 

Limitations of Geotechnical Site Investigation 

APPENDIX A – Site Photo, Site Plan, Borehole Logs and CBR Test Results 

CSIRO Homeowners Guide 
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LIMITATIONS OF GEOTECHNICAL SITE INVESTIGATION 
 
COMMISSION OF SERVICES 
This geotechnical site assessment report (“The Geotechnical Report”) has been prepared in accordance with the 
commission set out in the contract or quote, or as otherwise agreed between the Customer and Australian Soil & 
Concrete Testing P/L (ASCT).  The commission may be limited by a range of factors such as time, cost, accessibility or site 
constraints and conditions. 
  

RELIANCE ON INFORMATION PROVIDED 
In preparing the report, ASCT has relied upon information provided, surveys, analyses, designs, plans and other 
documentation provided by the customer or other individuals and organisations, most of which are referred to in 
preparing the report.  Except as otherwise stated in the report, ASCT has not verified the accuracy or completeness of the 
information provided to the extent that the statements, opinions, facts, information, conclusions and recommendations 
in the report are based in whole or in part on the information provided.  The recommendations and conclusions are 
contingent upon the accuracy and completeness of the information provided.  ASCT will not be liable in relation to 
incorrect conclusions should any provided information or site condition be incorrect or have been concealed, withheld, 
mis-represented or otherwise not fully disclosed to ASCT. 

 

GEOTECHNICAL INVESTIGATION 
Geotechnical site classification is based extensively on judgment and opinion.  It is far less exact than other engineering 
disciplines.  Geotechnical lot classification reports are prepared to meet the specific needs of individuals.  This report was 
prepared expressly for the Customer and expressly for the purposes indicated. Use by any other persons for any purpose 
or by the customer for a different purpose, may result in problems which ASCT cannot be responsible for.  The Customer 
should not use this report for other than its intended purpose without seeking additional geotechnical advice. 

 

THIS GEOTECHNICAL REPORT IS BASED ON SITE SPECIFIC FACTORS 
This geotechnical report is based on a subsurface investigation which only identifies the conditions at the locations and 
time when the investigation was undertaken. Unless further geotechnical advice is obtained this geotechnical report 
cannot be used when the nature of the site is changed or when the proposed development is modified for the site. 

This geotechnical report cannot be applied to an adjacent site.  The Limitations of Geotechnical Site Investigation in 
making an assessment of a site from a limited number of boreholes or test pits is the possibility that actual conditions 
may vary from those identified at the investigation locations.  The Site investigation identifies specific subsurface 
conditions only at those points from which samples have been taken.  The investigation programme undertaken is used to 
provide a general profile of the subsurface condition.  The information obtained from the site investigation and 
subsequent laboratory testing is used to form a presumed opinion regarding the overall subsurface conditions and their 
likely behaviour with regard to the proposed development.  The borehole logs are the subjective interpretation of the 
limited site investigation and cannot always be definitive.  

 

SUBSURFACE CONDITIONS ARE TIME DEPENDENT 
A geotechnical report is based on conditions which existed at the time of site investigation.  The subsurface conditions 
may change due to natural forces or man-made influences.  Civil works at or adjacent to the site and natural events such 
as floods or groundwater fluctuations may also affect subsurface conditions and the relevance of the geotechnical report.  
The geotechnical report should therefore be regarded as preliminary and ASCT should be consulted if unexpected 
conditions are encountered to determine the impact on the recommendations of the report. 
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SLOPE STABILITY 
This report does not cover slope stability. If this is required, an independent assessment and investigation should be 
undertaken by a qualified Geotechnical Engineer. 

  

AVOID MISINTERPRETATION 
The geotechnical report may be misinterpreted by other design professionals.  ASCT should be retained to explain 
relevant geotechnical findings and to review the adequacy of plans and specifications and the implications to the report.  
The geotechnical report should be maintained as a whole and should not be copied, divided or altered. 

 

GEOTECHNICAL INVOLVEMENT DURING CONSTRUCTION 
It is recommended that ASCT should be retained through the construction stage to confirm the actual subsurface 
conditions are consistent with the geotechnical report.  If variations are encountered additional tests may be required to 
confirm conditions comply with the design specifications and advise on changes to the construction if required. 

 

REPORT FOR BENEFIT OF CUSTOMER 
The geotechnical report has been prepared for the benefit of the customer and no other party.  ASCT assumes no 
responsibility and will not be liable to any other person or organisation for, or in relation to, any matter dealt with or 
conclusion expressed in the report.  ASCT will not be responsible for any loss or damage suffered by any other person or 
organisation arising from matters dealt with or conclusion expressed in the report (including, without limitation, matters 
arising from any negligent act or omission of ASCT or any loss or damage suffered by any other party relying upon the 
matters dealt with or conclusions expressed in the report).  Other parties should not rely upon the report or the accuracy 
and completeness of any conclusions and should make their own enquiries and obtain independent advice in relation to 
such matters. 

 

OTHER LIMITATIONS 
ASCT will not be liable to update or revise the report to take into account any events of emergent circumstances or facts 
occurring or becoming apparent after the date of the report. 
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APPENDIX A – Site Photo, Site Plan, Borehole Logs and CBR Test Results. 

 
View of the site facing a south easterly direction.  
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Plan of the site, with ASCT test positions. 
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Client: ASCT Ref No:

Project: 17 Client Ref No:

Borehole Position: Drilling Method:

Surface Elevation: Drill Bit:

Depth 

(m)

Graphic 

Symbol

Group 

Symbol

DCP Blows / 

100mm
Test 

Sample

Cone Tip

0.0 SM 2
0.1 1
0.2 2
0.3 3
0.4 3
0.5 4 Disturbed

0.6 SP 5
0.7 5
0.8 5
0.9 5

1.0 5

1.1 5
1.2 6
1.3 7
1.4 7
1.5 7
1.6 11
1.7 SP 10
1.8 10
1.9 SP 12
2.0 Stopped
2.1

2.2

2.3

2.4

2.5

2.6 SM

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

SAND, NATURAL: NATURAL: white, no plastic, 

no dry strength, fine grained, moist. 

Indurated SAND, NATURAL: dark brown, non plastic,

Moisture change: very moist. 

Moisture change: wet (groundwater encountered)

Very Dense

BOREHOLE LOG SHEET

Consistency / Relative 

Density / Rock Strength
Soil Description (AS 1726)

Lewis Barakat

See Site Sketch 

Existing Surface Level

McDonald Place, Evans Head

- 1

Medium Dense

Silty SAND, FILL: dark grey, non plastic, no dry 

strength, fine to medium grained, moist. 

H23-3755

NA

Power Auger

DRILLING TERMINATED: target depth reached. 

no dry strength, fine grained, moist. 

100mm Ø TC

Very Dense

Loose

Medium Dense

Dense

Version: 1, Version Date: 07/05/2024
Document Set ID: 1923973



 
 

  
 

ASCT Doc No. A103 Rev 1, 10/06/2020  Page 13 of 16 

Northern Rivers

Lab: 70 Lancaster Drive, Goonellabah NSW 2480

(02) 6686 8567

office@asct.com.au

 

Client: ASCT Ref No:

Project: 17 Client Ref No:

Borehole Position: Drilling Method:

Surface Elevation: Drill Bit:

Depth 

(m)

Graphic 

Symbol

Group 

Symbol

DCP Blows / 

100mm
Test 

Sample

Cone Tip

0.0 SM 1
0.1 1
0.2 SM 2
0.3 1
0.4 2
0.5 3

0.6 3
0.7 SP 3
0.8 3
0.9 3

1.0 4

1.1 5
1.2 6
1.3 7
1.4 8
1.5 SP 9
1.6 8
1.7 SP 9
1.8 9
1.9 10
2.0 Stopped
2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

Moisture change: very moist. 

Silty SAND, FILL: dark grey, non plastic, no dry 

strength, fine to medium grained, moist. 

SAND, NATURAL: NATURAL: pale grey, no plastic, 

no dry strength, fine grained, moist. 

AS ABOVE: with clay, low plasticity.

DRILLING TERMINATED: target depth reached. 

McDonald Place, Evans Head NA

See Site Sketch Power Auger

Existing Surface Level 100mm Ø TC

Soil Description (AS 1726) Consistency / Relative 

Density / Rock Strength

Medium Dense

Moisture change: wet (groundwater encountered)

BOREHOLE LOG SHEET - 2
Lewis Barakat H23-3755

Loose

Medium Dense

Dense
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