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1. Introduction 
 

This report presents the results of a geotechnical investigation undertaken for a residential development 
to be constructed at 1130 Pittwater Road, Collaroy. The job was undertaken in accordance with Nepean 
Geotechnics general terms of engagement. 
 

The proposed development comprises the demolition of existing structures and construction of a 
residential dwelling within the allotment. Conceptual design drawings showing the footprint of proposed 
development within the site were provided for the investigation.  According to the drawings, the new 
dwelling does not include basement carparking and minor filling may be required for leveling the slab 
areas at the rear of the site.  
 
The objectives of the investigation were to identify subsurface conditions and provide comments on the 
bearing capacity of subsurface material.  
 

2. Site Description  
 
The site is located at the eastern side of Pittwater Road and is bordered by residential properties to the 
north and south. The allotment occupies a rectangular shape area of approximately 385 m2 and to the 
east is bounded by Collaroy Beach. The existing structures on site at the time of the field work comprised 
a one and two storey rendered and clad dwelling with timber deck at the rear. Site vegetation comprised 
grassed lawn at the front and rear yard.  
 
The allotment had a fall of approximately 0.5 m to the east within the footprint of existing structures.  
We’ve been informed that due to severe surface erosion along the coastline in 2016, a sea wall has been 
constructed at the rear of the allotment and the approximate crest of the sea wall was 1.5 m above the 
existing ground surface across the allotment. The surface material across the sea wall consist of very loose 
beach sands.  
 

3. Geology 
 

According to the Sydney 1:100 000 Geological Series Sheet, the site is underlain by the Quaternary age 

alluvial consist of sands and sandy muds.  
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4. Field Work 
 

The field work comprised drilling of two auger boreholes (BH1 and BH2) across the site. BH1 was drilled 
in a garden bead at the front of the allotment and BH2 was drilled in the sandy material across the crest 
of the sea wall at the rear of the site. The boreholes were drilled using a Hilux mounted Christie 
Engineering drilling rig and continued to the maximum reach of the equipment, 9.0 m.   
 
Perth sand penetrometer (PSP) tests were carried out in BH1 and at the eastern corner of the site adjacent 
to the toe of the seawall to provide an indication of the penetration resistance of the near-surface soils.  
A marked-up site plan showing the approximate borehole locations is included in Appendix A.  
 
Borehole logging, field testing and field work supervision were carried out by an experienced geotechnical 
engineer.  
 

5. Subsurface Conditions 
 
The subsurface material encountered in the boreholes comprised sands and silty sands in dry to moist 
conditions to the termination depth of boreholes. The subsurface sands included traces of shells 
fragments below approximate depth of 7 m in the boreholes. BH2 was drilled across the recently 
constructed seawall and fill material consisting of very loose sands continued to approximate depth of 
2 m.  
 
Based on the PSP test results, the sands were of very loose to loose and medium density to approximate 
depth of 3 m in BH1 and PSP2. Based on the site observations, the sands in BH2 were in dense conditions 
approximately at the same elevation encountered in BH1 and PSP2.  

Site 
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No groundwater seepage was encountered in the boreholes at the time of field work and shortly after the 
drilling before backfilling the boreholes. However, the sands appeared moist to wet below approximate 
depths of 7 m and 8 m in the boreholes. 
 

6. Site Preparation 
 
According to the provided design drawings, the proposed dwelling will be constructed above the existing 
ground level and the site preparation works would likely involve minor filling for levelling the construction 
areas.  
 
Site preparation works should generally be carried out in accordance with AS3798-2007 ‘Guidelines on 
Earthworks for Commercial and Residential Developments’.  Any structural fill material shall be placed in 
loose layers not greater than 250 mm thick at a moisture content in the range -1% to +3% of the standard 
optimum moisture content and be compacted to a minimum dry density ratio of 98% standard 
compaction (or minimum density index of 75% for cohesionless soils as suggested in Table 5.1 of AS3798). 
 

7. Footings 
 
The existing fill material and near surface loose sands shall not be considered suitable foundation material. 
High level pad and strip footings founded in the loose to medium dense natural sands may be designed 
based on an allowable bearing pressure of 100 kPa.  
 
Based on the investigation findings, loose sands are likely to be founded to approximate depths varying 
between 0.7 m and 1.2 m in BH1 and PSP2. Fill material and loose sands continued to approximate depth 
of 2.5 m in BH2. Due to potential moisture variations and surface erosion, footings shall be extended to 
the underlying dense sands or better quality material (e.g. bedrock below the termination depth of 
boreholes).  
 
The end bearing capacity of piers founded in the granular material will vary depending on the relative 
density of foundation material and overburden pressure and typically increases with depth. As a guide, 
piers founded in the natural dense sands, with a diameter of 450 mm and minimum depth of 3 m below 
the final ground surface, may be proportioned based on an allowable bearing capacity of 300 kPa. It is 
noted that due to presence of loose granular soils, cast in-site bored piles may not be suitable for this site 
and consideration should be given to alternative piling techniques such as steel screw piles or continuous 
flight auger (CFA) piles.  
 
If steel screw piles are adopted, the piles shall be constructed by contractors with experience in the same 
geological conditions. A copy of this report and borehole logs may be provided to the contractor to assist 
them in the planning and design of the piles. The design and constructions of screw piles shall be 
undertaken by the contractor using the design working loads for the piles.  
 
Settlements up to 20 mm may be expected for the footings founded in the loose to medium dense sands. 
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All piers and footings will need to be inspected by a qualified geotechnical engineer during construction 
to confirm the foundation material are suitable for the estimated design parameters.   
 
It is understood that the surcharge load of the proposed dwelling in relation to slope stability of the 
existing rock revetment was considered by JK Geotechnics (2017) as part of the rock revetment DA.  
According to the stability analysis modelling output provided in the JK Geotechnics’s report (Ref 
No.30578ZR), a surcharge load of 100 kPa has been adopted for the proposed dwelling and returned a 
Factor of Safety of 1.6.   
 
The footings for the proposed dwelling shall be extended below the zone of influence of the revetment, 
which extends up at 1H:1V from the toe of the revetment and invert level of any underground services in 
the area. Provided that the footings are extended below the zone of influence, the proposed development 
would not be expected to place an unacceptable surcharge load on the revetment.   
 

8. General Notes 
 
Our professional services were performed, our findings obtained, and our recommendations prepared in 
accordance with generally accepted engineering principles and practices. This warranty is in lieu of all 
other warranties, either expressed or implied.  
 
The geotechnical report was prepared for the use of the owner in the design of the subject project and 
should be made available to potential contractors for information on factual data only. This report should 
not be used for contractual purposes as a warranty of interpreted subsurface conditions such as those 
indicated by the interpretive borehole logs, cross-sections, or discussion of subsurface conditions 
contained herein.  
 
The analyses, conclusions and recommendations contained in the report are based on site conditions as 
they presently exist and assume that the boreholes are representative of the subsurface conditions of the 
site. If, during construction, subsurface conditions are found which are significantly different from those 
observed in the boreholes, or assumed to exist in the excavations, Nepean Geotechnics should be advised 
immediately to review these conditions and review recommendations where necessary. If there is a 
substantial lapse of time between the submission of this report and the start of work at the site, or if 
conditions have changed due to natural causes or construction operations at or adjacent to the site, this 
report should be reviewed to determine the applicability of the conclusions and recommendations 
considering the changed conditions and time lapse.  
 
The borehole logs are our opinion of the subsurface conditions revealed by periodic sampling of the 
ground as the field work progressed. The soil descriptions and interfaces between strata are interpretive 
and actual changes may be gradual.  
 
The logs and related information depict subsurface conditions only at these specific locations and at the 
particular time designated on the logs. Soil conditions at other locations may differ from conditions 
occurring at these borehole locations. Also, the passage of time may result in a change in the soil 
conditions at these borehole locations.  
 
Groundwater levels often vary seasonally. Groundwater levels reported on the borehole logs or in the 
body of the report are factual data only for the dates shown.  
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Unanticipated soil conditions are commonly encountered on construction sites and cannot be fully 
anticipated by merely taking soil samples or boreholes. Such unexpected conditions frequently require 
that additional expenditures be made to attain a properly constructed project.  
 
Nepean Geotechnics cannot be responsible for any deviation from the intent of this report including, but 
not restricted to, any changes to the scheduled time of construction, the nature of the project or the 
specific construction methods or means indicated in this report; nor can our firm be responsible for any 
construction activity on sites other than the specific site referred to in this report. 
 
We trust the above is sufficient for your requirements. Please do not hesitate to contact the undersigned 
should you require further information or need to discuss any aspect of this report.  
 

Yours sincerely,  

 
 

Rasoul Machiani 

Senior Geotechnical Engineer (MIEAust, NER, CPEng) 

For and on behalf of Nepean Geotechnics 
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Borehole Log Explanation Sheet  2020 

Soil & Rock Descriptions 

The methods of descriptions and classifications used by Nepean Geotechnics in this report are in general 

accordance with Australian Standard AS1726 -1993 as detailed in the following tables: 

Soil Classification 
 
 
Grading 

Term Particle Size(mm) 

Coarse Grained Soils  
(more than 50% of material is larger than 0.075mm) 

Boulders >200 

Cobbles 63 – 200 

Gravels 2.36 – 63 

Sand 0.075 – 2.36  

Fine Grained Soils  
(more than 50% of material is smaller than 0.075mm) 

Silt 0.002 – 0.075 

Clay <0.002 

 
 
 
Consistency (Cohesive Soils) 

Term Undrained Shear Strength 
(kPa) 

Field Guide to Consistency 

Very soft  ≤ 12 Exudes between the fingers when squeezed in hand 

Soft >12   ≤25 Can be moulded by light finger pressure 

Firm >25   ≤50 Can be moulded by strong finger pressure 

Stiff >50   ≤100 Can not be moulded by fingers/can be indented by thumb  

Very stiff >100   ≤200 Can be indented by thumb nail 

Hard >200 Can be indented with difficulty by thumb nail 

 
 
 
Consistency (Non-Cohesive Soils) 

Term Density Index (%) 

Very loose ≤ 15 

Loose >15   ≤35 

Medium dense >35   ≤65 

Dense >65   ≤85 

Very dense >85 
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Rock Classification 
 
 
Strength of Rock Material  

Term Letter Symbol Point Load Index, Is50 
(MPa) 

Filed Guide to Strength  

Extremely low EL ≤0.03 Easily remoulded by hand to a material with soil 
properties 

Very low VL >0.03    ≤0.1 Material crumbles under firm blows with sharp end 
of pick; can be peeled with knife; pieces up to 3 cm 
thick can be broken by finger pressure 

Low L >0.1      ≤0.3 Easily scored with a knife; indentations  
1 – 3 mm show in the specimen with firm blows of 
the pick point; a piece of core 150 mm long may be 
broken by hand 

Medium M >0. 3     ≤1.0 Readily scored with a knife; a piece of core 150 mm 
long can be broken by hand with difficulty 

High H >1         ≤3 A piece of core 150 mm long cannot be broken by 
hand but can be broken by a pick with a single firm 
blow; rock rings under hammer 

Very high VH >3         ≤10 Hand specimen breaks with pick after more than one 
blow; rock rings under hammer 

 
 
 
Rock Material Weathering Classification  

Term Letter Symbol Filed Guide to Strength  

Residual soil RS Soil developed on extremely weathered rock; the 
mass structure and substance fabric are no longer 
evident; there is a large change in volume but the 
soil has not been significantly transported 

Extremely weathered XW Rock is weathered to such an extent that has ‘soil’ 
properties (i.e. either disintegrated or can be 
remoulded in water) 

Highly weathered HW Rock strength usually changed by weathering. The 
rock may be highly discoloured, usually be 
ironstaining. Porosity may be increased by leaching, 
or may be decreased due to deposition of 
weathering in pores 

Slightly weathered SW Rock is slightly discoloured but shows little or no 
change of strength from fresh rock 

Fresh rock FR Rock shows no sign of decomposition or staining 
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Surface Level: (Approx.) RL 5.9 m Job No. : R23146

Borehole: BH1
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Surface Level: (Approx.) RL 7 m Job No. : R23146

Borehole: BH2

Date: 21-July-2023

Logged/Checked by: RM Sheet: 1 of 1
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Samples of subsurface material - BH1 

 
Samples of subsurface material – BH2 



15 Henry Place, Narellan Vale NSW 2567

Ph: 0447 280 042 

Email:info@nepeangeotechnics.com.au

Perth Sand Penetrometer (PSP) Test Report
Client: Azzwic Holdings Pty Ltd Surface Level: (Approx.) RL 5.4 m Job No. : R23146

Project: Proposed Residential Development South: Refer to Date: 21-July-2023

Location: 1130 Pittwater Road, Collaroy Easting: site plan Sheet: 1 of 1

Tested by: RM

Depth (m) PSP2 Depth (m) PSP2

 0.0 - 0.1 2  3.0 - 3.1 6
 0.1 - 0.2 2 3.1 - 3.2 8
 0.2 - 0.3 1 3.2 - 3.3 10
 0.3 - 0.4 1 3.3 - 3.4 12
 0.4 - 0.5 1 3.4 - 3.5 12
 0.5 - 0.6 1 3.5 - 3.6 12
 0.6 - 0.7 1 3.6 - 3.7 12
0.7 - 0.8 2 3.7 - 3.8 12
0.8 - 0.9 1 3.8 - 3.9

0.9 - 1.0 2 3.9 - 4.0

1.0 - 1.1 2
1.1 - 1.2 2
1.2 - 1.3 3
1.3 - 1.4 3
1.4 - 1.5 3
1.5 - 1.6 4
1.6 - 1.7 4
1.7 - 1.8 4
1.8 - 1.9 4
1.9 - 2.0 4
2.0 - 2.1 4
2.1 - 2.2 4
2.2 - 2.3 4
2.3 - 2.4 4
2.4 - 2.5 5
2.5 - 2.6 4
2.6 - 2.7 4
2.7 - 2.8 5
2.8  - 2.9 5
2.9 - 3.0 6
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