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INTRODUCTION 
This report presents the results of a geotechnical site investigation for three (3) new sheds at 736 

Federal Drive, Federal, NSW 2480, described as Lot 2 on DP735538. The investigation was 

commissioned by email from Rob Rendell, on behalf of the owner, dated 15 July 2022, to complete 

this investigation. The commission was based on our fee proposal (Ref. P363 Federal), dated 15 

July 2022. A Site Location Plan is presented as Figure 1. 

A sketch design, dated 17th July 2022, prepared by SHE architects has been provided to OB 

Geotechnics by ‘The Owner’, with the location of the proposed shed building envelopes and is 

attached in Appendix D. 

Based on the provided information, we understand that the construction of three new sheds is 

proposed at the above site. In addition, further lightweight structures are proposed in the downslope 

terrain. The purpose of the site investigation was to determine information regarding surface 

features and subsurface conditions to identify geotechnical site constraints and provide site 

classification as well as footing, earthworks, and drainage recommendations.  

Specific details regarding structural loads were not provided at the time of investigation and we have 

assumed typical loading for this type of development. The report primarily focuses on the three (3) 

new shed sites. As the proposed development is on a portion of a large allotment, the geotechnical 

site investigation was limited to the location of proposed new sheds. A test pit was undertaken further 

downslope to provide a preliminary understanding of subsurface conditions for future developments. 

INVESTIGATION PROCEDURE 
The fieldwork included a geotechnical investigation, which was undertaken on 18th July 2022. The 

geotechnical investigation included the excavation of two test pits TP1 and TP2, at selected locations 

near the proposed new shed sites. TP3 was undertaken further downslope, for proposed future 

developments. TP1, TP2 and TP3 were excavated using a 3T excavator to 1.8m, 1.9m and 2.2m, 

respectively.  In addition, three Dynamic Cone Penetrometer (DCP) tests DCP1, DCP2 and DCP3 

were carried out adjacent to test pit sites to depths of 0.8m, 1.7m and 0.8m, respectively. 

The test pits and DCP locations, as indicated on the attached Test Location Plan (Figure 2), were 

set out using taped measurements from existing surface features. The surface reduced levels (RLs) 
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at the test locations, were based on interpolation between contours shown on NSW ePlanning 

mapping portal. The provided sketch design plan forms the basis of Figure 2. 

  

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

during drilling, using visual and tactile methods. The relative compaction/density of the subsoils 

was assessed by interpretation of the DCP tests results, completed adjacent to each one of the 

boreholes. The refusal depth of DCP tests can provide an indicative depth to bedrock, although 

refusal can also occur on buried obstructions, ‘floaters’, other hard layers, etc, and not necessarily 

on bedrock.  

 

In addition, hand penetrometer readings were taken on cohesive soil samples at regular intervals 

along the exposed test pit faces. These readings were used as a guide only to confirm soil strengths 

and relative densities. 

 

The investigation has been undertaken generally in accordance with AS 1726-20171 (Geotechnical 

Site Investigation). Our geotechnical engineer was on site full time during the fieldwork and set out 

the test locations, nominated the sampling and in-situ testing, and logged the encountered 

subsurface profile. Test Pit log sheets and DCP test results are attached to this report along with 

our report explanation notes, which describe the investigation techniques adopted and define the 

logging terms and symbols used. 

 RESULTS OF INVESTIGATION 

 Site Description 
Lot 2 on DP735538 is approximately 19,900m2 (1.99ha) and rectangular in shape, approximately 

85m wide and 240m deep. The south western frontage of the site is formed by Federal Drive. Rural 

residential properties form the remaining site boundaries. 

 

At the time of the investigation the site contained an existing dwelling positioned on the 

southwestern corner of the lot. Further downslope and to the northeast lies an existing shed.  The 

proposed new sheds are positioned in the southeastern corner of the lot 

 

The site landform is planar and generally slopes from the southwest to northeast at about 10°. 

Some steeper and flatter sections were observed along with some undulations in the terrain. 

Observation from existing contour maps allude to a gully, which is starts towards the centre of the 

lot, in the mid slope portion of the site and grades downwards to the northeast.  Site cover was  



 

Our Ref: P363GI  Page 3 

 

predominately grass with shrubs. A scatter of medium to large trees were observed towards the 

south boundary of the lot.  
 

 Subsurface Conditions 
Reference to geological mapping by the Geological Survey of New South Wales 1:250,000 series 

‘Tweed Heads' sheet indicates the site is underlain by soils from the Tertiary aged Lismore Basalt 

of the Lamington Volcanic, which typically comprise "basalt (agglomerate, bole)". 

 

Test pits logs depict a subsurface profile comprising a layer of topsoil, which overlie a silty clay 

stratum, underlain by a weathered rock profile. Roots were found in the upper 0.5m of the clay soil 

at each test pit. The silty clay was assessed as being generally stiff (S) to very stiff (VSt) before 

becoming very stiff (VSt) to hard (H) towards the extremely weathered rock intercepts. An extremely 

weathered rock was encountered underneath the clay layer and was assessed as being 

predominantly of very low (VL) strength.   

 

Groundwater seepage was not encountered in any of the test pits on completion of drilling. In 

addition, moisture contents of the silty clay were observed to be less than plastic limit. It should be 

noted that groundwater levels can be expected to vary with seasonal and climatic conditions. For a 

more detailed description of the subsurface profile encountered, reference should be made to the 

attached test pit logs.  

 COMMENTS AND RECCOMENDATIONS 
Section 4 of this report primarily focuses on providing recommendations for the three (3) new sheds 

in their proposed location. 

 

Once further design development on the proposed lightweight structures downslope becomes 

available, OB Geotechnics can review the existing geotechnical site investigation results along with 

the provided information and provide specific recommendation, should it be required.   

 Earthworks 
Specific details regarding earthworks for the proposed development were not known at the time of 

preparing this report. It is anticipated earthworks is to include cut and fills in preparation of the new 

building pads, prior to detailed excavation or augering for the installation new shed footings. 

 

Notwithstanding the above the following geotechnical constraints are to be adhered to in order to 

ensure the long-term stability of the site: 
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• Fills are to be minimised where practicable and battered at slopes outlined in Section 4.4.  

 

• All fills are to be ‘Engineering’ fill and placed and compacted as under ‘Level 1 inspection 

and testing’. In addition, benching of the existing ground to allow for keying the engineering 

fill material into the natural ground prior is required. 

 

All earthworks are to be carried out in accordance with AS 3798 – 20072 (Guidelines on Earthworks 

for Commercial and Residential Developments). Any excavations on site should be completed by 

reference to the Safe Work Australia Code of Practice ‘Excavation Work’3, dated March 2015. 

 Site Classification 
Based on the results of the geotechnical site investigation, the proposed shed sites are classified 

as a “Class P” site in accordance with the provisions of AS 2870-20112 (Residential Slab and 

Footings). This is because the site is deemed to have abnormal moisture conditions due to the 

required presence of large trees adjacent to the proposed building envelopes. 

 

Based on subsurface conditions, the assessed characteristic surface movement, was found to 

exhibit a reactivity similar to ‘Class M’ in accordance with AS 2870-20114. 

 

In our calculations to determine the characteristic surface movement (yS), based on the location of 

the subjected site, we adopted a value for the change in soil suction at the surface (Δu) of 1.2 

picofarads (pF) and a design depth soil suction change (HS) value of 1.5m.   

 

In addition, based on laboratory testing from nearby sites on similar soils in the area, and employing 

the visual tactile method, an average shrink-swell Index (ISS) of 2.0% / pF has been adopted to 

account for the residual silty clay soils with bands of extremely weathered rock. The extremely 

weathered rock profile was approximated to commence at 1.5m below the existing ground level for 

ys calculations. 

 

A group of trees within the vicinity of the proposed shed envelopes was considered. A design height 

of a group of trees (HTg) of 15.0m and distance of trees to the buildings (Dt) of 5.0m was 

approximated from site observations. 

 

Where footings are supported on the underlying rock profile a reactivity similar to ‘Class A’ may be 

applicable. 
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 Footings 
Based on the geotechnical site investigation results, the subsurface conditions in the area of the 

proposed development will typically comprise topsoil over residual silty clay underlain by a 

weathered rock profile. No construction loads are to be supported in root affected clay soils, found 

in approximately the upper 0.5m as well as any non ‘engineered’ fill.  
 

In order to lower the risk of instability and for uniformity of support, to limit the potential for differential 

settlements, we recommend that all footings are to be embedded a minimum 300mm into a stiff or 

better silty clay, engineered fill or weathered rock profile.  

 

High level footings, such as stiffened rafts, pads or strips can be designed for an allowable bearing 

pressure of 100kPa in stiff (St) to very stiff (VSt) silty clay and 200kPa in very stiff (VSt) to hard (H) 

silty clay. Engineering fill also provides a suitable foundation for high level footings but will need to  

be placed and compacted under ‘level 1’ inspection and testing as outlined in AS 3798 – 20072. An 

allowable bearing pressure of 100kPa can be adopted for foundations on engineering fill. 

 

Should high level footings not be preferred, bored piles provide a suitable solution. All bored piles 

are to be founded into the stiff, or better, silty clay can be designed to an allowable geotechnical 

end bearing capacity of 150kPa. Bored piles found into the weathered rock can be designed to an 

allowable geotechnical end bearing capacity of 500kPa. An allowable geotechnical shaft adhesion 

of 20kPa can be adopted. However, the upper 1.5m of pile shaft adhesion should be ignored in 

capacity estimates to allow for load development effects. 

 

The deep foundation system should be designed in accordance with the recommendations of AS 

2159-20095 (Piling – Design and Installation). All structures must be adequately designed to support 

against any lateral forces caused by soil creep.  

 

All footing trenches and bored piers should be excavated, cleaned out, be 'dry' and poured with 

minimal delay. Inspection should be carried out by geotechnical engineer for confirmation of 

provided bearing pressures prior to placement of concrete. 

 Engineering Fill 
Fill required to raise site levels should comprise engineered fill. Approximately the top 0.5m of 

material comprising silty clay and topsoil should not be reused for engineering fill, as it was found 

to contain deleterious material and roots. Beyond the top 0.5m, existing natural silty clays sourced 

from the localised excavations may be re-used as engineered fill.  
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However, engineered fill may need to be imported. Engineered fill should have a maximum particle 

size of 75mm. Engineered fill comprising clayey materials should be compacted in layers no greater 

than 200mm loose thickness to a density strictly between 98% and 102% of SMDD and within 2% 

of Standard Optimum Moisture Content (SOMC).  

 

Imported well graded granular material (ripped or crushed sandstone or building rubble) free of 

deleterious substances and having a maximum particle size of 75mm may also be used as 

engineered fill and compacted to a minimum density of 98% SMDD. 

 

Engineering fill required to support buildings loads or pavements must be placed and compacted 

under ‘Level 1’ inspection and testing as detailed in AS 3798–20073. 

 Batter Slopes 
Batter slopes presented in Table 1 are considered to be suitable for the purpose of the 

development. Notwithstanding this, some movement at, and behind the slope crest, as well as some 

localised slumping of batter faces may still occur.  

 

Given slopes assume the batters are not underlain by lower bearing strata and with a maximum 

vertical height of 2.5m. In addition, slope angles are based on surcharge loadings (ie. construction 

machinery, traffic loadings) being well away from the crest of the embankment. As such, any 

permanent loads (i.e building loads) are to either 1V:1H away from the top of batter or be transferred 

into the underlying rock formation through piles.  

 

All batters are to be stabilised using techniques such as vegetation and mulching or similar to 

minimise erosion, and by use of appropriate drainage. Properly maintained vegetation should 

reduce the occurrence of surface erosion by impingent rainfall. If seepage is encountered or 

observed coming out of the face at any stage, the embankments will need to be reassessed.  

 
Material Description Short Term (Maximum) Long Term (Maximum) 

‘Engineering’ Fill Batters 1V:2H (26o) 1V:2H (26o) 

Silty Clay (Stiff or Better) 1V:2H (26o) 1V:2H (26o) 

Extremely Weathered Rock (Very Low Strength) 1V:1.5H (33o) 1V:1.75H (30o) 
 

Table 1: Recommended Slopes Angles for Batter 
 

All fill batters should be overconstructed, compacted and trimmed back at no steeper than the 

maximum angle given in Table 1.  
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 Drainage 
Appropriately designed, constructed, and maintained surface and subsurface drainage is important 

to the long-term performance of the site in terms of slope stability, debris flow, soil creep and 

erosion.  

 

A suitable stormwater management plan will need to be designed, implemented and verified by a 

qualified hydraulic engineer. This is, however, outside the scope of this investigation and report.  

 

Nevertheless, the following recommendations, regarding drainage at the site should be considered:  
 

• Surface drainage is to be incorporated at the top and toe of any sloping batters, through a 

lined swale or spoon drain. Captured water is to be directed away from the sloping terrain 

and building envelopes and into the designed stormwater system or at the base of 

designated waterways (i.e base of existing gullies). 
 

• All stormwater collected from roofs, gutters, downpipes, and paved areas should be 

collected and discharged via pipes or lined channels to the designed stormwater 

management system.  
 

• Stormwater storage tanks may be suitable but must not be positioned on the upper slope 

of any sloping batters.  Provisions for tank overflow must be provided by the design engineer 

and certified by a hydraulic engineer to ensure all overflows are captured and discharged 

into the drainage system.  

 General Recommendations 
Attached in Appendix E is the CSIRO Publication BFT 18 ‘Foundation Maintenance and Footing 

Performance: A Homeowner’s Guide’, which provides additional information that should be adopted 

during construction. 

 REFERENCES 
1. AS 1726-2017 ‘Geotechnical Site Investigation’, Australian Standard 

2. AS 3798-2007 ‘Guidelines on Earthworks for Commercial and Residential Developments’, 

Australian Standard 

3. ‘Excavation Work’ Code of Practice, March 2015, Safe Work Australia. 

4. AS 2870-2011 ‘Residential Slabs and Footings’, Australian Standard 

5. AS 2159-2009 ‘Piling – Design and Installation’, Australian Standard 
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 FURTHER GEOTECHNICAL WORK REQUIRED 
Provided below is a summary of additional geotechnical engineer input required during and post 

construction of the proposed mitigation works: 
 

• Level 1 testing and inspection of engineering fill (if undertaken). 

• Footing inspections for new shed footings. 

• Review of geotechnical report and recommendations, once further information of 

lightweight structures downslope becomes apparent.  

 LIMITATIONS 
This report has been prepared for the geotechnical site investigation and landslide susceptibility 

assessment for the proposed three (3) new sheds at 736 Federal Drive, Federal, NSW 2480. The 

recommendations given in this report are based on both the information provided regarding the 

proposed development and the findings of the investigation. Should the type or location of the 

proposed development change, OB Geotechnics should be notified and the above 

recommendations may need to be revised. 

 

Occasionally, the subsurface conditions are found to be different. This can be due to soil changes 

in different locations to those tested. Variation can also occur with groundwater conditions, 

especially after climatic changes. If such differences appear to exist, we recommend that you 

immediately contact the team at OB Geotechnics. 

 

This report has been prepared for the proposed lot reconfiguration described above and no 

responsibility is accepted for the use of any part of this report in any other context or for any other 

purpose. 

 
 
For and on behalf of OB Geotechnics Pty Ltd: 
 
 
 
Report prepared by: 
 

 
 
Danny Moses 
BEng (Hon Class 1) (Civil, Geotechnical) 
Geotechnical Consulting Engineer 
 

Report reviewed by: 
 

 
 
Dr Oded Ben-Nun 
MIEAust (Civil, Structural), CPEng, RPEQ 
Senior Geotechnical Consulting Engineer 
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FIGURE 1: SITE LOCATION PLAN 
 FIGURE 2: TEST LOCATION PLAN 
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DYNAMIC CONE PENETRATION TEST RESULTS 
Client: 
Project: 
Location: 

Synthesis Organics  
Geotechnical Site Investigation 
 736 Federal Drive, Federal, NSW 2480 

Job No. 
Date: 
Tested By: 

P363GI 
18-7-2022
D.M

Hammer Weight & Drop: 
9kg/510mm Rod Diameter: 16mm 
Point Diameter: 20mm 

Number of Blows per 100mm Penetration 
Test Location RL≈180m 

DCP 1 
RL≈175.0m 

DCP 2 
RL≈169.0m 

DCP 3 Depth (mm) 
0 - 100 1 2 1 

100 - 200 4 2 8 
200 - 300 5 4 8 
300 - 400 6 5 8 
400 - 500 6 6 8 
500 - 600 11 7 7 
600 - 700 13 7 15 
700 - 800 Refusal 10 Refusal 
800 - 900 10 
900 - 1000 8 

1000 - 1100 8 
1100 - 1200 8 
1200 - 1300 9 
1300 - 1400 9 
1400 - 1500 10 
1500 - 1600 10 
1600 - 1700 15 
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
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