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1 INTRODUCTION 
 
The Mostyn Copper Group, on behalf of clients, is involved in the planning, design and prospective 
development of a new childcare facility at 723-727 Warringah Road Forestville, NSW. A preliminary 
geotechnical report in relation to the proposed development was prepared and submitted in September 
2020 was prepared and submitted 
 
Mostyn Copper has submitted an S 4.56 modification regarding the development to Northern Beaches 
Council, the local government consent authority at interest, for review and approval. Northern Beaches 
Council has in turn requested that: 
 

“an addendum letter or revised report is to be submitted addressing any additional impacts or 
changes to the recommendations of the original report. This is required as the modified 
development includes additional excavation”. 

 
NG Child & Associates has been engaged to coordinate the preparation of the detailed geotechnical 
assessment required, including field work and specialist geotechnical input form Martens & Associates.  
 
This document presents the detailed geotechnical assessment undertaken. 
 

2 BACKGROUND 
 

2.1 SITE LOCATION 
 
Figure 2.1 below provides a road map identifying the site location, which is marked in blue at the 
approximate centre of the diagram.  
 

 

 

Figure 2.1 – Location of the Proposed Child Care Centre 
 
The direction of north is towards the top of the diagram, and a scale has been included below. The 
prospective development site is 723-727 Warringah Road Forestville, NSW.  
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A recent (October 4th, 2021) satellite photograph of the site is provided in Figure 2.2, below. 
 
Once again, the direction of north is towards the top of the diagram; a scale has been included below, 
and the site area is shown shaded in blue. 
 

 

 

Figure 2.2 – Satellite Photograph of Site Location (October 4th, 2021) 
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Photographs of the site, including the existing building at the site, are provided in Figures 2.3 and 2.4, 
below. 
 
 

 

Figure 2.3 – Site and Existing Dwellings Viewed from Warringah Road East to West 

 

 

 

Figure 2.4 – Site and Existing Dwellings Viewed from Warringah Road West to East 
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2.2 LOCAL GOVERNMENT CONSENT AUTHORITY & ZONING 
 
The site falls within the Northern Beaches Council local government area.  
 
Relevant local government consents and approvals regarding the site and the proposed development 
reside with that Council. 
 
The site area is zoned R2 (“Low Density Residential”) and is shown at the lower centre of Figure 2.5 
below, on the southern side of Warringah Road.  
 
Surrounding land uses are also zoned R2, except for the Warringah Road corridor, which is zoned SP2 
“Infrastructure – Road”. 
  
 

 

  

Figure 2.5 – Zoning Details 
 
The proposed development site comprises 777723, 725 and 727 Warringah Road Forestville, which are 
formally identified as: 
 
 

727 Warringah Road  Lot 1 DP 25050 
 
725 Warringah Road Lot 2 DP 25050 
 
723 Warringah Road Lot 3 DP 25050 
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3 THE PROSPECTIVE DEVELOPMENT 
 
The prospective development involves the demolition of the existing dwellings at the site, and the 
development of a new, purpose designed and built childcare facility. 
 
The project is defined by the plans and drawings included for reference on subsequent pages, as 
follows: 
 
 

Figure 3.1 Cover 
 
Figure 3.2 Site Plan 
 
Figure 3.3 Proposed Ground Floor 
 
Figure 3.4 Proposed Level 1 
 
Figure 3.5 Proposed Level 2 
 
Figure 3.6 Proposed Roof 
 
Figure 3.7 Ground Floor Detailed Plan 
 
Figure 3.8 Level 1 Detailed Plan 
 
Figure 3.9 Level 2 Detailed Plan 
 
Figure 3.10 Roof Detailed Plan 
 
Figure 3.11 Proposed Elevations (North/South) 
 
Figure 3.12 Proposed Elevations (East/West) 
 
Figure 3.13 Proposed Detailed Elevations (North/South) 
 
Figure 3.14 Proposed Detailed Elevations (West) 
 
Figure 3.15 Proposed Detailed Elevations (East) 
 
Figure 3.16 Proposed Site Sections 
 
Figure 3.17 Visualisations
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Figure 3.1 – Cover 
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Figure 3.2 – Site Plan 
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Figure 3.3 – Proposed Ground Floor 
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Figure 3.4 – Proposed Level 1 
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Figure 3.5 – Proposed Level 2 
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Figure 3.6 – Proposed Roof 
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Figure 3.7 – Ground Floor Detailed Plan 
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Figure 3.8 – Level 1 Detailed Plan 
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Figure 3.9 – Level 2 Detailed Plan 
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Figure 3.10 – Roof Detailed Plan 
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Figure 3.11 – Proposed Elevations (North/South) 
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Figure 3.12 – Proposed Elevations (East/West) 
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Figure 3.13 – Proposed Detailed Elevations (North/South) 
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Figure 3.14 – Proposed Detailed Elevations (West) 
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Figure 3.15 – Proposed Detailed Elevations (East) 
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Figure 3.16 – Proposed Site Sections 
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Figure 3.17 – Visualisations
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4 SCOPE & APPROACH 
 

4.1 FIELD WORK & SPECIALIST GEOTECHNICAL INPUT 
 
The geotechnical assessment presented in this report has been coordinated by NG Child & Associates. 
 
Field work and specialist geotechnical input has been provided by Martens Consulting Engineers 
(Martens). 
 
The geotechnical findings presented in this report are based on a report provided by Martens, reviewed 
by NG Child & Associates. The Martens report is included for reference at Appendix A and provides the 
basis for the information presented in Sections 4, 5 and 6 of this covering report. 
 
 

4.2 PREVIOUS ASSESSMENT 
 
A preliminary geotechnical assessment of the site was previously provided by NG Child & Associates 
and  Martens and Associates (MA) in September 2020. 
 
Results  of  this  previous assessment, including the Martens input and an overview by NG Child & 
Associates were presented in the document Geotechnical Report: Proposed Childcare Centre                                                              
723-727 Warringah Road Forestville  NSW (NG Child & Associates; Version 2: September 23rd,  2020).  
 
The previous investigation included twelve boreholes (BH101 to BH109 and BH 111 to BH 113) and 
three Dynamic Cone Penetration (DCP) tests (DCP 101  to DCP 105) as illustrated at Appendix B. 
Borehole logs from the previous investigation are provided for reference at Appendix C, and DCP test 
results at Appendix D.  
 
Results have not been repeated in this report unless integral to this detailed geotechnical assessment. 
 
 

4.3 INVESTIGATION SCOPE AND LABORATORY TESTING 
 

4.3.1 Field Investigation 
 
Additional field investigations conducted by Martens on 17 September 2021 included: 
 

❑ Review of DBYD survey plans and buried services search. 
 

❑ A walkover inspection of the site to review local geology, soil exposures, surface hydrology, 
topography and drainage. 

 
❑ Drilling of two boreholes (BH201 and BH202) including NMLC rock coring in the central portion 

of the site up to a maximum depth of 8.85 metres below ground level (mbgl). 
 

❑ Collection of soil and rock samples for laboratory testing and future reference. 
 

❑ One Standard Penetration Test (SPT) was undertaken in BH201 at the 1.0 m depth. 
 
Refer Attachment C for borehole logs.  
 
Rock core photos and borehole explanatory notes are presented in Attachments E and F, respectively.  
 
Investigation locations are shown in Attachment A. 
 

4.3.2 Laboratory Testing 
 
Resource laboratories, a National Association of Testing Authorities (NATA) accredited laboratory, 
carried out point load strength index testing on five rock core samples. The relevant laboratory test 
certificate is provided in Attachment F. 
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5 SUBSURFACE CONDITIONS & GROUNDWATER 
 

5.1 SUBSURFACE CONDITIONS 
 
This investigation revealed the following generalised subsurface units likely underlie an asphalt / 
concrete pavement of thickness between approximately 50 mm and 150 mm in BH 201, BH 101, BH 
103, BH 108, BH 111 and BH 112, and below ground surface levels across the remainder of the site: 
 
Unit A:  
 

❑ Topsoil / fill comprising generally clayey sand / silty sand / gravelly sand with varying densities 
and clay / sandy clay with varying consistencies, encountered up to between approximately 0.1 
mbgl (BH106) and 1.3 mbgl (BH108). Thicker fill profile is encountered in the central portion of 
the site. Fill is inferred to have been placed under uncontrolled conditions for previous site 
development and / or levelling purposes. 

 
Unit B: Residual Soil Comprising: 
 

❑ B1: Medium dense to dense sand / clayey sand / silty sand, encountered below Unit A up to 
between approximately 0.4 mbgl (BH 103) and 2.1 mbgl (BH 111). 

 
❑ B2: Firm to stiff clay / sandy clay, encountered below Unit A in the southern portion of the site 

up to between approximately 0.7 mbgl (BH 202) and 1.42 mbgl (BH 112). 
 

❑ B3: Very stiff to hard clay  / sandy  clay, encountered below Unit B2 in the southern portion and 
below Unit B1 in the northern portion of the site up to between approximately 1.7 mbgl (BH 113) 
and 2.2 mbgl (BH 102). 

 
Unit C: Weathered Sandstone, Encountered from between 0.7 and 2.2 Mbgl, Typically Comprises: 
 

❑ C1: Highly weathered, low to medium strength (Class IV ) sandstone encountered up to between 
approximately 0.9 mbgl (BH202) and 2.6 mbgl (BH102). 

 
❑ C2: Moderately weathered, medium strength (Class III) sandstone encountered up to between 

approximately 3.4 mbgl (BH202) and 5.1 mbgl (BH201). 
 

❑ C3: Moderately to slightly weathered,  medium  to  high strength (Class II) sandstone 
encountered up to investigation termination depths of 6.25 mbgl in BH202 and 

❑ 8.85 mbgl in BH201. 
 
Rock classification (Class II to Class IV ) is based on Pells et al. (1998) for Sydney Sandstone and 
Shale. 
 
 

5.2 GROUNDWATER 
 
Groundwater inflow was encountered during drilling of BH102 at 0.8 m and 1.6 mbgl, at 0.6 mbgl in BH 
112 and at 0.4 mbgl in BH 113.  
 
These groundwater levels are inferred to be perched groundwater located within the interface of residual 
soil / fill and within the  residual  soil.   
 
Given the proximity to Carroll Creek, permanent groundwater may be encountered in the rock profile 
below 3.0 mbgl.  
 
The inflow rate into excavation is expected to be low. 
 
 
 
  



Detailed Geotechnical Report 
Proposed Childcare Centre Development – 723-727 Warringah Road Forestville , NSW 

__________________________________________________________________________________________ 

 

__________________________________________________________________________________________ 
  NG Child & Associates                                             Page 25                                                     9 November 2021 

5 DETAILED GEOTECHNICAL ASSESSMENT 
 

5.1 INTRODUCTION 
 
The purpose of this investigation has been to provide a geotechnical assessment of the 723/727 
Warringah Road Forestville site, in accordance with the scope and approach described in Section 4.  
 
The soil samples used in this assessment were obtained by truck mounted augur at five locations at the 
site, and by hand augur at a further seven location.  
 
Soil bores were drilled to refusal at rock or other resilient sub-surface strata. 
 
 

5.2 GEOTECHNICAL ASSESSMENT 
 

5.2.1 Laboratory Point Load Test Results 
 
Laboratory point load strength index test results are summarised in Table 5.1.  
 
Rock core photos are provided in Figures 2 - 3, Attachment D. 
 

Table 5.1 - Point Load Strength Index Test Results 

 
 
 
Test results and observations during rock coring indicate that the bedrock across the site is likely to 
consist of highly weathered low to medium strength sandstone up to approximately 2.6 mbgl.  
 
Moderately weathered, medium strength sandstone was encountered up to approximately 5.1 mbgl. 
Moderately to slightly weathered, medium to high strength sandstone with some higher strength bands 
/ layers was encountered from between approximately 3.4 mbgl (BH 202) and 5.1 mbgl (BH 201) to 
maximum investigation termination depth of 8.85 mbgl (BH 201). 
 
It should be considered that testing was carried out on relatively intact core samples.  
 
Engineering properties of the rock mass will be impacted by the presence of the numerous defects and 
discontinuities, including weathered and fractured zones in the rock profile. 
 

5.2.2 Material Properties 
 
Material properties inferred from observations during borehole drilling, such as auger penetration 
resistance, SPT / DCP and laboratory test results as well as engineering assumptions are summarised 
in Table 5.2 
 
 
 

Table 5.2 - Soil and Rock Strength Properties 
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.  
 

5.2.3 Risk Of Slope Instability 
 
No evidence of former or current slope movement was observed at the site. We consider the risk to 
property and loss of life by potential slope instability, such as landslide or soil creep, to be very low 
subject to the recommendations in this report and adoption of relevant engineering standards and 
guidelines. A detailed slope risk assessment in accordance with Australian Geomechanics Society’s 
Landslide Risk Management Guidelines (2007) was not undertaken. 
 
Recommendations presented in this report are  provided to mitigate risks associated with potential 
excavation instability during construction. 
 

5.2.4 Geotechnical Constraints 
 
The proposed development is inferred to be impacted by the following key geotechnical constraints: 
 

❑ Existing uncontrolled fill up to approximately 1.3 mbgl (BH 108) is considered unsuitable as 
foundation material. 

 
❑ Variable foundation condition will likely be exposed in the northern (e.g. rock) and southern 

(residual soil) portions of  the site following excavation and stripping of topsoil / uncontrolled  fill.  
 

❑ Excavation into medium or higher strength sandstone may require rock sawing techniques prior 
to the use of hydraulic rock breaker attachments (e.g. rock hammer). 

 
❑ Excavation of pile into medium and higher strength rock band / layer present in the rock profile 

may be difficult  with conventional piling rig and tools. 

5.3 GEOTECHNICAL RECOMMENDATIONS 
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Geotechnical recommendations for site development are provided below.  
 
Further general geotechnical recommendations are  provided in Attachment G. 
 

5.3.1 Excavations 
 
Proposed basement excavations will encounter fill and residual  soils over weathered sandstone.  
 
In light of this, it is anticipated that the following excavation equipment will be required: 
 

❑ Soils: Soils should be readily excavated using conventional earthmoving equipment. A ‘toothed’ 
bucket or a ripping tyne (or similar) may be required to excavate Class V rock, if encountered. 

 
❑ Low to medium (and higher) strength sandstone: Hydraulic earthmoving equipment, rock 

breaker or ripping tyne attachment. 
 
Consideration should be given to the use of rock sawing techniques for excavating low to medium and 
high strength sandstone prior to the use of hydraulic hammer equipment to reduce noise and ground 
vibrations, especially for excavations within close proximity to the adjacent neighbouring property 
boundaries to the east and west of the property. 
 
All excavation work should be completed with reference to the most recent version of Code of Practice 
“Excavation Work”, by Safe Work Australia. 
 

5.3.2 Excavation Support 
 
Excavations must be temporarily and permanently battered back / supported / retained to maintain 
excavation stability and limit potential adverse impacts on neighbouring properties / structures.  
 
Unsupported excavations deeper than 1.0 m should be assessed by a geotechnical engineer for slope 
instability risk. 
 
Where there is sufficient setback between excavation and site boundary, excavations may be 
temporarily battered back, provided any adjacent building foundations are located at least 2 m from 
slope crest or outside the zone of influence, whichever is greater. 
 
Recommended temporary batter slopes are as follows: 
 

❑ 1V :1.5H for fill and residual soil. 
 

❑ 1V :0.5H for Class IV sandstone. 
 

❑ 4V :1H or Vertical for Class III / II Sandstone.  
 
Recommended Permanent batter slopes are as follows: 
 

❑ Fill / residual soil: 1V :2H. 
 

❑ Class IV Sandstone (low to medium strength): 1V :1H. 
 

❑ Class III / II Sandstone (medium to high strength): 4V :1H. 
 
Recommended batters are subject to inspection and approval by an experienced geotechnical engineer 
to confirm adopted batter slopes and  to  assess  any  impact  on  adjacent  structures  or  infrastructure. 
Vertical unsupported excavations in Class III / II Sandstone should be inspected by a geotechnical 
engineer to assess stability of rock face and advice if rock support is required (see section 5.1.3). 
 
Where there is insufficient setback or where it is desirable to minimise deflection due to adjacent 
structures, temporary excavation support or shoring should be provided.  
Temporary shoring may comprise cantilevered or anchored soldier pile walls with concrete infill panels.  
Where retained height of the shoring walls exceed approximately 3.0 m or to minimise wall deflections 
(e.g. adjacent to neighbouring structures), consideration should be given to additional structural support 
(e.g. internal bracing, tie-back anchors etc.).   
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Preliminary shoring or retaining wall design should adopt preliminary earth pressure coefficients 
presented in Section 5.2 (Table 5).  
 
Shoring / retaining wall design should also accommodate pressures imposed by a rock wedge with a 
failure plane extending at 45º away from excavation base level up to top of rock and surcharge imposed 
by piling rig and other equipment.  
 
For cantilevered retaining walls, a triangular pressure distribution may be adopted. Where overburden 
soils comprising sand and clay with one row of ground anchor, a trapezoidal pressure distribution should 
be adopted to calculate earth pressures on retaining walls. 
 
Temporary shoring walls may be designed to provide long term retention with lateral restraint provided 
by basement and ground floor slabs. Should the tie-back anchors be considered to minimise pile length 
and wall deflections, consideration should be given to the available space and permission from 
neighbouring land owners. 
 

5.3.3 Rock Support 
 
Steeply dipping joints, clay seams and other rock defects may have an adverse effect on unsupported 
sandstone face stability and construction safety as well as increased earth pressure on shoring wall due 
to rock wedges.  
 
Geotechnical mapping of the excavation should be conducted at 1.5 m depth increments to identify such 
features and allow early mitigation of risks of rock face instability.  
 
The presence of adverse jointing, highly weathered rock and clay seams will require shotcreting and / 
or rock bolting to maintain stability during excavation. 
 
Rock support should be installed by contractors experienced in ground anchor technology and on 
advisement by an experienced geotechnical engineer. 
 
Rock support should not extend beyond property boundaries unless approval has been granted by 
relevant property owners or stakeholders.  
 
The actual amount of stabilisation which will be required cannot be quantified at this stage and can only 
be determined during inspections.  
 
NG Child & Associates in conjunction with Martens can complete the necessary mapping and provide 
advice for possible remediation measures, where required. 
 

5.3.4 Ground Vibrations 
 
During demolition of existing buildings or excavation in low to medium (and higher) strength sandstone 
using a rock hammer, vibration management will be required in accordance with AS 2187.2, Appendix 
J to ensure no adverse impacts on the surrounding properties and infrastructure. 
 

5.3.5 Dilapidation Surveys 
 
Dilapidation surveys of adjacent structures should be carried out prior  to excavation and following 
completion of the development. 
 

5.3.6 Site Classification 
 
The site is classified as a “P” site in accordance with AS 2870 (2011), due to presence of uncontrolled 
fill and variable ground condition across the site.  
 
A reclassification to “M” and “A” may be possible for  all shallow footings founding in at least medium 
dense / very stiff residual soil and rock, respectively. 
These site classifications are subject to the recommendations presented in this report, the design of 
footings in accordance with the relevant Australian Standards and industry guidelines. 
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As previously advised by email on October 11th, 2021, any shallow footing or foundations tied to any of 
the loose fill present at the site would be subject to a “P” classification under AS 2870. 
 
The presence of such fill at the site means that a “P” classification is generally applicable. 
 
The real point is what classifications will apply to footings, shallow foundations or piering tied to the 
underlying rock, or in the case of any shallow footing tied to dense/stiff residual soil/rock. 
 
While a “P” classification applies to any loose fill areas, it is assumed that these areas will not (and 
should not) be used for foundation purposes, and on this basis “M” and “A” classifications will apply in 
the case of the types of strata that will be used for foundation purposes. 
 

5.3.7 Footings and Foundations 
 
Variable foundation material will likely be exposed in the northern (e.g. rock) and southern portions (e.g. 
residual soil) of the site due to variable excavation depths.  
 
Suitable foundations are likely to comprise pad or strip footings where competent bedrock is present at 
bulk excavation level. Installation of piles may be required where structural load on columns and walls 
exceeds the bearing capacity at bulk excavation level.  
 
It is recommended that all foundations are founded on consistent materials to limit differential movement. 
Design parameters for shallow footings and piers / piles are provided in Section 5.3. 
 
We recommend all footings within building footprint are founded within consistent material to minimise 
risk of differential foundation settlement.  
 
Alternatively, a lower end bearing capacity should be adopted to limit differential movements.  
 
End bearing capacity values and pile socket length should be confirmed by an experienced geotechnical 
engineer during construction stage. 
 

5.3.8 Groundwater & Drainage Requirements 
 
Permanent or ephemeral perched groundwater inflow, if encountered during excavation, is expected to 
be to be limited. We expect this inflow can be managed by sump and pump methods. 
 
Appropriate surface and sub-surface drainage should be provided to divert overland flows and collected 
groundwater, away from excavations, retaining walls or foundations and limit ponding of water in 
excavations or near footings and beneath basement / ground floor slab.  
 
Collected water should be discharged into council approved stormwater systems downslope of the site. 
 

5.3.9 Soil Erosion Control 
 
Removal of soil overburden should be performed in a manner that reduces the risk of sedimentation 
occurring in the Council stormwater system and on neighbouring lands.  
 
All spoil on site should be properly controlled by erosion control measures to prevent transportation of 
sediments off-site. Appropriate soil erosion control methods in accordance with Landcom (2004) shall 
be required. 
 

5.3.10 Earthquake Site Subsoil Class 
 
Earthquake site subsoil is classified as a class “Be (rock)” in accordance with AS 1170.4 (2007).  
 
An earthquake Hazard Factor (z) of 0.08 may be adopted for the site. 
 
 

5.7 GEOTECHNICAL DESIGN PARAMETERS 
 
Design parameters for footings including earth pressure coefficients for retaining wall design are 
presented in Table 5.3.  
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These have been estimated from field and laboratory test results in conjunction with borehole derived 
soil / rock profile data.  
 
The  design  parameters assume the base of excavation is free of loose / soft soils or debris and 
reasonably dry prior to placement of concrete and approved following inspection by an experienced 
geotechnical engineer. 
 

Table 5.3 - Geotechnical Parameters for Soil and Rock Encountered in Boreholes 
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5.8 PROPOSED ADDITIONAL WORKS 
 

5.8.1 Works Prior to Construction Certificate 
 
It is recommended that the final design is reviewed by a senior geotechnical engineer to confirm 
adequate consideration of the geotechnical risks and adoption of the recommendations provided in this 
report prior to construction. 
 

5.8.2 Construction Monitoring and Inspections 
 
It is recommended that the following works are inspected and monitored during construction phase of 
the project (Table 5.4). 
 

Table 5.4 - Recommended Inspection & Monitoring Requirements during Site Works 
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7 LIMITATIONS 
 
This report describes and presents the findings of a detailed geotechnical assessment of the 723-727 
Warringah Road Forestville, with specific regard to the proposed development of a childcare facility at 
the site in accordance with the plans and drawings presented in Section 3 of this report, which in turn 
have formed the basis for an S 4.56 modification regarding the development that has been submitted to 
Northern Beaches Council. 
 
The information and advice presented in this document is considered to provide appropriate detail 
regarding the geotechnical conditions applicable at the site, subject to limitations imposed by the scope 
of the investigation, and the number of investigation points considered 
 
Further geotechnical and structural engineering inspections and assessments should be carried out as 
recommended in this report during the final construction stages of the project to confirm relevant site 
preparation and construction approaches.  
 
 

8 AUTHORISATION 
 
This report describes and presents the findings of a detailed geotechnical assessment of the 723-727 
Warringah Road Forestville  site. 
 
The data presented in this report is considered to be sound for planning, design and construction 
planning purposes, subject to the limitations described in Section 7 above, and detailed in this report, 
and the recommendations regarding further work presented in Section 5.8 of this report. 
 
 

 
Noel Child BSc Environmental (Hons), EIANZ 

Principal, NG Child & Associates 
 

9 November 2021
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