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This Preliminary Geotechnical Investigation was conducted on the behalf of Land and Housing Corporation c/- ADW 
Johnson Pty Ltd for the purpose/s stated in Section 1.  

EP Risk has prepared this document in good faith, but is unable to provide certification outside of areas over which 
EP Risk had some control or were reasonably able to check. The report also relies upon information provided by 
third parties. EP Risk has undertaken all practical steps to confirm the reliability of the information provided by third 
parties and do not accept any liability for false or misleading information provided by these parties. 

It is not possible in a Preliminary Geotechnical Investigation to present all data, which could be of interest to all 
readers of this report.  Readers are referred to any referenced investigation reports for further data.   

Users of this document should satisfy themselves concerning its application to, and where necessary seek expert 
advice in respect to, their situation. 

All work conducted and reports produced by EP Risk are based on a specific scope and have been prepared for Land 
and Housing Corporation c/- ADW Johnson Pty Ltd and therefore cannot be relied upon by any other third parties 
unless agreed in writing by EP Risk. 

The report(s) and/or information produced by EP Risk should not be reproduced and/or presented/reviewed except 
in full. 
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 Introduction 
EP Risk Management Pty Ltd (EP Risk) was engaged by ADW Johnson Pty Ltd (ADWJ) to undertake a Desktop 
Preliminary Geotechnical Investigation for the proposed residential subdivision at Farnell Street, Forbes NSW 
2871. The Site is legally defined as Lot 7332/DP1166365, Lot 7025/DP1020631, Lot 7317/DP1166614 and part 
of Lot 1/DP1077961 and is approximately 12.3 hectares in size. The aim of the desktop study is to provide the 
following: 

• Indicative subsurface conditions. 

• Preliminary flexible pavement design in accordance with Council Engineering Guidelines and expected 
subgrade CBR.  

• Preliminary site classification in accordance with AS2870-2011 Residential slabs and footings and 
AS1170 Structural Design Actions. 

 

 Scope of Work 
The scope of the investigation included the following: 

• Undertaking a desktop study to collect and review available information related to the Site. 

This Geotechnical Report has been prepared in accordance with our proposal (EP16812 dated 27 May 2023) and 
includes the findings of the investigation scope along with: 

• Preliminary identification of geological units likely to be encountered onsite. 

• Preliminary pavement design. 

• Preliminary site classification. 
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 Site Location and Description 
The Site comprises of a large irregular shaped portion of land, bound by Farnell Street to the east, Dawson Street 
to the south, Watson Close to the north, and adjacent properties to the west. The topography of the Site is 
relatively flat to gently undulating with elevations ranging from a Reduced Level (RL) of 249m above the 
Australian Height Datum (AHD) in the southern portion of the Site to approximately RL 262m in the northern 
portion of Site. 

Based on topographical information sourced from Nearmap, Site vegetation generally comprises of short grass 
with various ground vegetation and matures trees scattered across the northern portion of the Site. Several 
informal unsealed access tracks are also noted across the Site. 

Site drainage is assumed to be overland flow via surface contours flowing from the southern portion of site to 
the northern boundary. The Site location is shown in Figure 1, an excerpt from SIX maps. 

 

Figure 1. Site Location (excerpt from SIX maps) 

Approximative 
Site Location 
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 Desktop Study 
 

 Regional Geology 
Based on geological data sourced from NSW Government website (www.minview.geoscience.nsw.gov.au), the 
Site surface geology comprises of Quaternary Aged Colluvial and Residual Deposits, known to contain 
undifferentiated colluvial and residual deposits and by Ludlow aged sandstone. An excerpt of the geological map 
is shown in Figure 2. 

 

Figure 2. Geological Map Excerpt 
 

 Soil Landscape 
With reference to the NSW Department of Industry, Resources and Energy (www.environment.nsw.gov.au), 
onsite soil landscapes have been identified to comprise of Bald Hill (SI5507bh). The landscape is described as 
having narrow elongated crests, ridges and gently inclined sideslopes at Forbes and south-west of Forbes on 
predominantly sandstones. Sandstones are the dominant lithology with minor shales, mudstone, limestones and 
volcanics. Some limitations of the Bald Hill soils include water erosion hazard, rock outcrop, shallow, strongly 
acidic, and highly permeable soils with low fertility.  

Based on the lithology of the site soil with various components of silt sand and clay would be expected to 
predominate. Colluvial soils will likely be siltier and sandier in nature and the residual soils having higher clay 
contents. Shallow rock can be expected across the site.  

Approximative 
Site Location 

http://www.minview.geoscience.nsw.gov.au/
http://www.environment.nsw.gov.au/
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 Preliminary Pavement Design 
 

 Design Traffic 
Preliminary design traffic loadings and pavement thickness design calculations have been undertaken by EP Risk 
in general accordance with Forbes Shire Council general practice. The preliminary pavement design has been 
undertaken based on the indicative design traffic presented in Table 1. 

Table 1. Indicative Road Type and Design ESA's 
Road Type Road Identification Design ESA’s 

Collector TBC 6.0 x 105 
Local Access TBC 2.0 x 105 

 

Where traffic data varies from the above assumptions, a review of pavement design may be required. 

 

 Pavement Design Parameters 
The preliminary pavement design thickness has been undertaken in accordance with the following assumptions:  

• Design subgrade CBR of 3% for Sandy CLAY and Clayey SAND soil materials and engineering fill placed 
as controlled fill.  

• Design subgrade CBR of 6.0% if extremely weathered bedrock material is encountered onsite and where 
subgrade treatment is undertaken (cement/lime treatment). 

The above assumptions need to be confirmed following the intrusive geotechnical investigation and soil 
laboratory testing. The design subgrade CBR (%) has been assumed based on the geological units expected to 
be encountered onsite and will need to be confirmed by intrusive testing at a later date. Where filling is 
undertaken greater than 0.6 m depth, the CBR of the fill material should be considered for the design CBR. All 
fill materials should be a minimum of CBR 3% based on 4-day soak when compacted to 100% standard relative 
density and SOMC. 

 

 Preliminary Pavement Thickness Options 
The option of pavement design utilising flexible unbound pavement materials for Sandy CLAY/Clayey SAND 
subgrade with a CBR of 3% is detailed in Table 2. 
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Table 2. Preliminary Flexible Pavement Composition (Subgrade CBR 3%) 

Pavement Layer Road Type: 
Local Access 

Road Type: 
Collector 

Road Type: 
Local Access 

Road Type: 
Collector 

Wearing Course (mm) 40 AC14* 50 AC14* 40 AC14* 50 AC14* 

Basecourse (mm) 150 150 150 150 

Subbase (mm) 240 (150) 300 (150) 150 150 

Select** (mm)          (300)          (300) - - 

Total thickness (mm) 430 (640) 500 (650) 340 350 

Subgrade CBR (%) min 3% min 3% min 6% min 6% 

Allowable DESA 2.0 x 105 6.0 x 105 2.0 x 105 6.0 x 105 
*AC14 (dense grade mix) with 10mm primer seal placed under the asphaltic concrete wearing surface. 
**Where reactive clay has a CBR swell ≥2.5% the pavement option using a select subgrade should be adopted (shown in brackets). 

 
As alternative to the asphalt concrete the roads can be covered by a two-coat bituminous flush seal wearing 
course, subject to council approval.  In this case, the thickness of subbase/select needs to be increased by the 
thickness of asphalt layer. A minimum of fourteen days duration shall apply prior to application of subsequent 
asphalt layer(s). That period may be extended or shortened subject to approval by Council.  

The determination of a weathered rock subgrade suitable to adopt a CBR 6% subgrade should be undertaken by 
a geotechnical consultant or suitably qualified council engineer. If the soaked CBR of the subgrade is <3%, the 
subgrade could be chemically stabilised to a minimum depth of 300mm. Lime stabilisation could be considered 
to improve the CBR <3% for low strength subgrade material and typically, stabilisation with 2-3% lime can 
improve the subgrade CBR to ≥5% but this would need to be confirmed with site specific laboratory soaked CBR 
testing.  Alternatively, a low-strength subgrade with a CBR <3% encountered at the design subgrade level (DSL) 
shall be removed and replaced with 0.6m of CBR >3% site-won material. 

Where weathered bedrock is encountered at the design subgrade level (DSL), the pavement thickness design as 
indicated in Table 2 should be adopted. Where consistent bedrock is encountered at the DSL, adoption of the 
CBR 6% design is appropriate following ripping and re-compaction to a depth of 300mm below DSL.  

 Subgrade Preparation 
Where construction of a new pavement is proposed, subgrade preparation should be in general accordance with 
the following procedures. 

• Remove topsoil to the design subgrade level (DSL). 

• Excavation of colluvial/residual soil/weathered bedrock to design subgrade level. 

• Ripping the insitu subgrade (including weathered bedrock) 300-350mm below DSL and recompact to a 
minimum 100% of SMDD. Moisture content should be within 70% to 90% of SOMC (generally -3% to -
1% dry of SOMC) and care is required not to compact the subgrade at high levels of relative compaction 
at moisture significantly dry of SOMC as this will create swell potential, particularly in 
reactive/expansive clay subgrades. 

• Static proof-rolling of the exposed subgrade using a heavy (minimum 10-tonne) roller under the 
direction of an experienced geotechnical consultant. 

• Loose or yielding areas should be excavated and replaced with compacted select fill or suitable 
subgrade replacement comprising material of similar consistency to the subgrade. 
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• Testing of the subgrade by soaked CBR testing to confirm the design parameters. 

Where filling or subgrade replacement is required, the materials employed should be free of organics or other 
deleterious materials. The material should also have a maximum particle size of 100mm or one-third of the layer 
thickness, with a minimum soaked CBR of 3% or 6% depending on the pavement option adopted. Following 
satisfactory preparation of the subgrade, the pavement should be placed in accordance with the designer’s 
recommendations. 

 

 Materials 

 Specifications and Compaction Requirements 
Pavement materials and compaction requirements for new pavement construction should conform to Forbes 
Shire Council requests and the following conditions in Table 3. 

Table 3. New Unbound Pavement Construction: Material Specification and Compaction Requirements 
 
Pavement Course 

 

 
Material Specification 

Recommendation 
 

 
Compaction Requirements 

Base Course 
High quality crushed rock 
(Class 2 for local roads) 

Material complying with TfNSW QA 
Specifications 3051 Category D 
CBR ≥80%, with 2% < PI < 6%  

Min 98% Modified (AS 1289 5.2.1) or 
Min 102% Standard (AS 1289 5.1.1) 

Subbase 
Subbase quality crushed rock 

Material complying with TfNSW QA 
Specifications 3051 Category D and 
CBR ≥30% with PI < 10%  

Min 95% Modified (AS 1289 5.2.1) or 
Min 100% Standard (AS 1289 5.1.1) 

Select  CBR ≥30% Min 100% Standard (AS 1289 5.1.1) 

Subgrade 
or replacement 

Minimum CBR≥3% or 6% depending on 
pavement option. Min 100% Standard (AS 1289 5.1.1) 

 
All granular pavement material quality should be in general accordance with TfNSW QA Specification 3051 for 
Traffic Category D “Light” for local roads and Traffic Category B “Heavy for collector roads.  Where recycled base 
or subbase are proposed conformance with the Council specifications are required. 

Minimum testing on all potential imported pavement materials should be in accordance with TfNSW 3051 Ed 7. 
Pre-treatment of material prior to testing would be advisable for materials subject to breakdown. 

 

 Preliminary Site Classification 
EP Risk were requested to provide Preliminary Site Classification in accordance with AS 2870-2011 for the 
Residential Development.  

Australian Standard AS 2870-2011 establishes performance requirements and specific designs for common 
foundation conditions as well as providing guidance on the design of footing systems using engineering 
principles. Site classes as defined on Table 2.1 and 2.3 of AS 2870-2011 are presented in Table 4. 
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Table 4. General Definition of Site Classes 

 
Reactive sites are sites consisting of clay soils that swell on wetting and shrink on drying, resulting in ground 
movements that can damage lightly loaded structures. The amount of ground movement is related to the 
physical properties of the clay and environmental factors such as climate, vegetation and watering. A higher 
probability of damage can occur on reactive sites where abnormal moisture conditions occur, as defined in 
AS 2870-2011, due to factors such as: 

• Presence of trees on the building site or adjacent site, removal of trees prior to or after construction, 
and the growth of trees too close to a footing. The proximity of mature trees and their effect on 
foundations should be considered when determining building areas within each allotment (refer to 
AS 2870-2011. 

• Failure to provide adequate site drainage or lack of maintenance of site drainage, failure to repair 
plumbing leaks and excessive or irregular watering of gardens; and 

• Unusual moisture conditions caused by removal of structures, ground covers (such as pavements), 
drains, dams, swimming pools, tanks etc. 

In regard to the performance of footings systems, AS 2870-2011 states “footing systems designed and 
constructed in accordance with this Standard on a normal site (see Clause 1.3.2) that is 

(a) not subject to abnormal moisture conditions; and 

(b) maintained such that the original site classification remains valid and abnormal moisture conditions do not 
develop; 

are expected to usually experience no damage, a low incidence of damage category 1 and an occasional 
incidence of damage category 2.” 

Damage categories are defined in Appendix C of AS 2870-2011, which is reproduced in CSIRO Information Sheet 
BTF 18, Foundation Maintenance and Footing Performance: A Homeowner’s Guide.  

The laboratory testing to determine the shrink swell index will need to be undertaken to confirm assumptions. 

Site Class Foundation Characteristic Surface 
Movement 

A Most sand and rock sites with little or no ground movement from 
moisture changes 

 

S Slightly reactive clay sites, which may experience only slight ground 
movement from moisture changes 

0 – 20 mm 

M Moderately reactive clay or silt sites, which may experience 
moderate ground movement from moisture changes 

20 – 40 mm 

H1 Highly reactive clay sites, which may experience high ground 
movement from moisture changes 

40 – 60 mm 

H2 Highly reactive clay sites, which may experience very high ground 
movement from moisture changes 

60 – 75 mm 

E Extremely reactive sites, which may experience extreme ground 
movement from moisture changes 

> 75 mm 

A to P Filled sites (refer to clause 2.4.6 of AS 2870-2011) 

P 
Sites which include soft soils, such as soft clay or silt or loose sands; landslip; mine subsidence; 
collapsing soils; soils subject to erosion; reactive sites subject to abnormal moisture 
conditions or sites which cannot be classified otherwise. 
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Based on the anticipated soil profiles, and in accordance with AS 2870-2011, the site in its existing condition and 
in the absence of abnormal moisture conditions received site classifications from ranging from Class M-D, 
moderately reactive to Class H1-D, highly reactive.  

The above classifications assume that all foundations are founded below any topsoil, uncontrolled fill or slope 
wash within natural soil profile or on engineered fill. Characteristic surface movements in the range of 20 mm 
to 60mm can be anticipated based depending on soil profile and depth to rock. Specific investigation for 
individual lots may be able to provide an alternate lower classification based on uniform depth to rock or lower 
reactivity over the soil profile. The Site Classifications assume that all footings (edge beams, internal beams, and 
load support thickenings) are founded below any topsoil, slopewash, fill or other deleterious material and have 
been based on assumed waffle type slab construction. Where footings are uniformly founded in bedrock (not 
anticipated), the adoption of a Class A of Class S could be considered. 

As noted in Section 2, the Site was had scattered trees. Clause 1.3.3 of AS 2870-2011 nominates that the 
presence of trees could result in abnormal moisture conditions at the Site should the trees be located within the 
building areas (including new planting and street landscaping). In such situations, AS 2870-2011 nominates 
adoption of a Class P classification. 

Designs and design methods presented in AS 2870-2011 are based on the performance requirement that 
significant damage can be avoided if site conditions are properly maintained. Performance requirements and 
foundation maintenance are outlined in Appendix B of AS 2870-2011. The above site classification assumes that 
the performance requirements as set out in Appendix B of AS 2870-2011 are acceptable and that site foundation 
maintenance is undertaken to avoid extremes of wetting and drying. 

Details on appropriate site and foundation maintenance practices are presented in Appendix B of AS 2870-2011 
and in CSIRO Information Sheet BTF 18, Foundation Maintenance and Footing Performance: A Homeowner’s 
Guide, which is attached as Appendix A of this report. 

Adherence to the detailing requirement outlined in Section 5 of AS 2870-2011 is essential, in particular 
Section 5.6 Additional requirements for Classes M, H1 and H2 sites, including architectural restrictions, plumbing 
and drainage requirements. 

 Footings 
All foundations should be designed and constructed in accordance with 2870-2011, Residential Slabs and 
Footings with reference to site classifications as presented in Section 5.1. 

All footings should be founded below any topsoil, slopewash, deleterious soils or uncontrolled fill. All footings 
for the same structure should be founded on strata of similar stiffness and reactivity to minimise the risk of 
differential movement and should be confirmed by specific investigation for proposed structures.  

Potential for differential movement should be considered due to variation in depth to rock and filling across the 
Site and articulation incorporated into the design. 

 

 High Level Footings 
High-level footing alternatives could be expected to comprise slabs on ground with edge beams or pad footings 
for the support of concentrated loads. Such footings designed in accordance with engineering principles and 
founded in stiff or better soils (below topsoil, slopewash, uncontrolled fill or other deleterious material) may be 
proportioned on an allowable bearing capacity of 100 kPa. 
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Where controlled lot filling has been carried out, high-level footing types should be founded below any topsoil 
onto the engineered fill that is placed and compacted in accordance with AS3798-2007.  

Footings designed in accordance with engineering principles and founded uniformity on competent weathered 
rock (not anticipated) may be proportioned on an allowable bearing capacity of 500 kPa. The founding conditions 
should be assessed by a geotechnical consultant or experienced engineer to confirm suitable conditions. 

 

 Piered Footings 
Piered footings are considered as an alternative to deep edge beams or high-level footings and provide an 
alternate founding solution. It is suggested that bored pier footings, founded in stiff or better natural clay could 
be proportioned on an end bearing pressure of 150 kPa or if founded in competent weathered rock, could be 
proportioned on an end bearing pressure of 400 kPa.  

All footings should be founded below any topsoil, slopewash, deleterious soils or uncontrolled fill. All footings 
for the same structure should be founded on strata of similar stiffness and reactivity to minimise the risk of 
differential movements. 

Inspection of high level or pier footings excavations should be undertaken to confirm the founding conditions 
and the base should be cleared of fall-in prior to the formation of the footings. 

 

 Detailed Investigation 
Detailed investigation including test pitting and or test bores will need to be undertaken prior to the final design 
with laboratory testing on representative samples of the soil encountered during the investigation to confirm 
the design parameters used in this report.  
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http://www.environment.nsw.gov.au/
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The information in this and other issues in the series was derived from various sources and was believed to be correct when published. 

The information is advisory. It is provided in good faith and not claimed to be an exhaustive treatment of the relevant subject.

Further professional advice needs to be obtained before taking any action based on the information provided.

Email: publishing.sales@csiro.au

© CSIRO 2003. Unauthorised copying of this Building Technology file is prohibited
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