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1 Introduction  

In March 2020, Intrax Consulting Engineers completed a geotechnical investigation for a proposed double storey 

residential development at Lot. 40, No. 136, Narrabeen Park Parade, Mona Vale, NSW, 2103. The investigation was 

carried out in accordance with the email fee proposal commissioned by Metricon Homes Pty Ltd and a version of 

this report (Rev 0) was submitted on 22 March 2020. 

This report (Rev 1) outlines the geotechnical site investigation carried out on 12 March 2020, and incorporates 

comments on proposed alterations to a proposed retaining wall along the northern portion of the north western 

site boundary. This revision of the report supersedes Rev 0. 

Council previously requested a landslip report due to the development requiring excavation for the proposed 

driveway more than 1 meter in height. This report includes the results of the site investigation works, as well as 

updated comments on risk of landslide in accordance with Northern beaches council and Australian 

Geomechanics Society “Practice Note Guidelines for Landslide Risk Management 2007”, landslide Risk assessment 

guidelines. We understand that revision to the plans of the proposed retaining wall will now require excavation to 

a depth of up to about 2m adjacent to the northern portion of the north western boundary. 

2 Project and Site Description  

2.1 Project Description  

The development is a new double storey dwelling as outlined in the architectural drawings prepared by Metricon 

Homes (Job number 704711, Dated 25/09/2019) which were provided to us by Metricon. Excavation to depths of 

up to approximately 2m are required to construct a retaining wall adjacent to the northern portion of the north 

western site boundary.  

2.2 Site Description  

The site is situated to the south west of Narrabeen Park Parade, Mona Vale and covers an area of about 594.4m².  

The site is bound by Narrabeen Park Parade to the north east, and by residential dwellings to the north, south 

and west. At the time of the initial investigation, the site was occupied by a single storey residential dwelling with 

detached carport. The site slopes down toward the south west. A brick retaining wall was present along the north 

western boundary of the site, near the existing driveway. The retaining wall appeared to be in a good condition.  

The surface soils generally comprise of Silty Sand topsoil fill.  

Site conditions on the date of the initial fieldwork are visible in the attached photography in Appendix B with the 

site features indicated in the site plan, refer Appendix A. 

3 Method of Investigation  

3.1 Desktop Assessment 

Geological maps from the Geological Survey of New South Wales (NSW), aerial photography and our local 

experienced were used to assess the anticipated site conditions and the area geology.  

3.2 Fieldwork 

The fieldwork consisted of visual inspection of the site and its surroundings by one of Intrax Senior Geotechnical 

Engineers. Boreholes were drilled using hand auger equipment to a depth of 1.2m. The approximate locations of 

the boreholes are shown on the attached site plan in Appendix A.  The subsurface materials were visually 

classified in accordance with AS1726-2017: Geotechnical Site Investigation.   

Dynamic Cone Penetrometer (DCP) tests were conducted adjacent to borehole 1 and borehole 2. 
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4 Results of Investigation  

4.1 Desktop Assessment 

Investigation of geological maps from the Geological survey of NSW has identified the expected site geology is 

Triassic aged group Newport Formation and Garie Formation Narrabeen Group (Rn, undifferentiated) which 

comprises interbedded laminite, shale and quartz to lithic quartz sandstone, minor red claystone north of 

Hawkesbury River. Clay pellet sandstone (Garie Fm) south of Hawkesbury River. This geology was consistent with 

the visual identification of material on site. An extract of the local geological map is provided below.  

 

Figure 1: Extract of local geology from 1:100,000 Sydney Map 

4.2 Subsurface Conditions  

From previous study, the boreholes revealed the substrata typically consisted of the following soil profile. 

Variation from this profile existed across the site, refer to borehole logs in Appendix A for details.  

TOPSOIL FILL Silty SAND, fine to medium grained, dark brown mottled, root material, moist, loose 

RESIDUAL  CLAY, medium to high plasticity, red mottled brown yellow 

4.2.1 Ground Water  
Groundwater was not intersected within 1.2 metres of the existing ground surface during borehole drilling.    

Substrata conditions encountered are such that infiltration and occurrence of perched water at the interface 

between different material layers should not be disregarded.   

5 Slope Instability 

A landslide hazard assessment of the existing slopes has been carried out in accordance with the Australian 

Geomechanics Society Landslide Risk Management Concepts and Guidelines, 2007.  
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A copy of this document can be found at www.australiangeomechanics.org. Appendix C of the document 

describes the terminology used. 

5.1 Proposed Development 

As mentioned in section 2.1 of the report, the development comprises a double storey residential dwelling and 

requires excavation up to about 2m depth for construction of a proposed retaining wall. 

5.2 Previous Instability 

Indicators of instability within soil or rock beneath the site can include, but are not limited to: 

• Creep – observed by tilting of structures including trees, fences.  

• Hummocky disturbed ground in or at the base of slopes. 

• Tension cracks in or at the top of slopes.  

The borehole encountered clayey fill over residual soil (clay).  

5.3 Site Features Relating to Slope Instability 

The following site features are assessed to be relevant for assessment of risk to slope instability: 

• Excavation up to about 2m in height near the northern corner of the site.  

5.4 Possible Landslide Hazards 

Based on our assessment of the site, possible landslide hazards considered applicable to the existing slope are as 

follows: 

Table 1: General Possible Failure Mechanisms for Landslide 

Possible Failure 

Mechanisms Description 
Description of Failure Mechanism 

Rotational/ 

Translational Landslide 

This mode of failure is characterised by a curved or relatively flat failure surface. 

Should rotational/translational failure occur at this site, the plane of failure 

would likely be at an angle of approximately 45° from the toe of any over-steep 

cuts.   

Creep Slow downhill movement of landmass due to steep slopes, groundwater 

conditions and other factors. 

 

5.5 Hazard Identification 

Based on the site features noted above, the following instability mechanisms are considered relevant for the 

proposed work: 

• Failure of over-steep excavation for the proposed driveway. 

5.6 Risk Assessment 

In accordance with Appendix – C Qualitative Measures of Consequences to property, the anticipated 

consequences of the identified landslide hazards are explained in the report from section 5.6.1 to 5.6.5.  

The level of risk to property has been determined using the Qualitative Risk Analysis Matrix. 
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5.6.1 Failure of proposed excavation of the driveway 
Based on the supplied drawings, it is understood that excavation will be carried out near the northern corner of 

the site to achieve the proposed design levels. 

Based on engineering judgement, provided that the excavation is appropriately benched, battered or propped, 

the probability of failure of unsupported cuttings during excavation is assessed to be possible, with an indicative 

value of approximate annual probability 0.001. The consequences of this instability are assessed to be Medium to 

High. Hence, the risk to the property or life is assessed to be moderate to high. This risk may be reduced to Low 

by adopting the safe batter angles provided in section 6.4 Excavation and Retention of this report, or by installing 

appropriate, engineer designed propping to support the face of the excavation.     

6 Discussion and Recommendations 

6.1 General 

The generalised subsurface profile within the boreholes may be represented by topsoil fill overlying residual clay.  

6.2 Excavation and Retention  

6.2.1 Dilapidation Surveys 
It is recommended that dilapidation reports be undertaken on the adjacent buildings prior to commencing work 

on the site to document any existing defects so that any claims for damage due to excavations or other 

construction related activities can be accurately assessed.  

6.2.2 Retention Design Parameters  

The following parameters established from Rankine’s theory would be valid in the design of a retention system.  

These values assume that the soil being retained/supported has horizontal surface. 

Table 2: Geotechnical soil and retention design parameters 

Material 

Description 

Unit weight 

(kN/m3) 

Undrained 

Cohesion, Cu 

(kPa) 

Friction 

angle (°) 
Ka# Kp# Ko# 

TOPSOIL FILL 16 - 25 0.41 2.46 0.58 

Residual - clay 18 150 28 0.36 2.77 0.53 

*Approximate depth based on borehole logs completed during geotechnical investigation 
#Ka, Kp and Ko are the active, passive and at-rest earth pressure coefficients.    

The above parameters assume that the level of the water table is below the bottom of the excavation by the use 

of adequate drainage and that any adjacent surcharge loads are superimposed.  

It is suggested that design of permanent retaining structures be based on an average bulk unit weight for the 

retained material of 18kN/m³ and on a triangular distribution. In order to maximise the rigidity of the retaining 

wall, ‘at rest’ Ko earth pressure conditions may be adopted. 

6.2.3 Site Excavation  

During the excavation of the site following prolonged rain periods, seepage water may be present in the 

excavation.  The zone of influence that the work has on the surface of the excavation during construction is at an 

angle of 45 from the toe of the excavation, or at a distance of 0.5H horizontal from the toe of the excavation, 

where H is the depth of the excavation. 

It is recommended that where any footings are to be constructed next to existing underground services (sewers, 

etc), then these footings should be founded and designed taking into account the above parameters. 
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This office recommends the following excavation methodology;   

1. Any upper FILL, TOPSOIL and SILT layers must battered to not steeper than 33 degrees with the 

horizontal all around the excavation perimeter or temporarily retained. 

2. Any residual clay soils or extremely weathered rock must be battered at not steeper than 45 degrees 

with the horizontal or temporarily retained. 

3. Any distinctly weathered rock may be battered at 60 degrees with the horizontal or temporarily retained. 

4. Steeper batter angles may be adopted following approval from a suitability experienced geotechnical 

engineer/engineering geologist, and adoption of an inspection regime by a qualified geotechnical 

engineer/engineering geologist.   

5. Inspections are to be completed by this office following any of the below events during construction: 

• Following rainfall events in excess of 30mm over a 24-hour period.  

• At any sign of instability including but not limited to:  

o Water seepage through the excavation face   

o Material observed at the base of the excavation  

o Tension cracks observed at the surface    

6. Excavations adjacent to existing structures, property boundaries or services (were batters cannot be 

achieved during horizontal distance constraints) are to be retained prior to excavation via use of an in-

situ retaining wall system (e.g. non-contiguous pile wall).   

Table 3: Safe batter angles 

Material Description 
Safe Batter (V:H) 

Short Term Long Term 

Clayey Fill 1:1.5 1:2 

Residual - Clay 1:1 1:1.5 

Excavation for the proposed retaining wall will initially encounter Silty Clay fill and residual CLAY. There is a 

possibility that extremely weathered rock may be encountered as well.  Removal of fill, clay and extremely 

weathered rock should be readily carried out using conventional earthmoving equipment, such as a hydraulic 

excavator or backhoe. 

It is unlikely that excavation of sandstone rock would require some techniques such as use of hydraulic impact 

hammers. However, if rock hammers are to be used, such works will need to be completed carefully as there may 

be direct transmission of ground vibration to existing structures. We recommend that at the commencement of 

using rock hammer for excavation, a geotechnical engineer visit the site to review the excavation methods being 

employed by the contractor. An experienced consultant may be required to carry out quantitative vibration 

monitoring to confirm that vibrations are within tolerable limits. If during the use the use of a rock hammer the 

transmitted vibrations are found to be excessive, then alternative excavation equipment would be recommended 

by the geotechnical engineer. This may include the use of a smaller hammer of the use of lower vibration emitting 

equipment. 

6.3 Drainage  

The following drainage measures should be implemented to reduce the risk of slope instability: 

• Subsoil drains should be provided behind all retaining walls. 

• Roof drainage and drainage from hardstand areas should be collected and directed to the site 

drainage system in a manner that does not reduce the site stability. Stormwater from other 

hardstand areas may be discharged from the site via pipes into designated council drainage paths 

and not allowed to flow on to exposed earth.  
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The layout of drains should be designed by a qualified Civil Engineer. 

6.4 Inspections (Hold Points)  

Intrax must be engaged at the following stages:  

1. In the event soil conditions encountered differ significantly from those described within this report. 

2. If project design is altered significantly from drawings reviewed and outlined or project described within 

this report   

 

Intrax should be engaged at the following stages:  

1. To confirm safe batter angles and excavation construction during construction.  

 

Limitations of Report 

1. The recommendations in this report are based on the following: 

a. Information about the site & its history, proposed site treatment and building type conveyed to 

us by the client and or their agent 

b. Professional judgements and opinions using the most recent information in soil testing practice 

that is available to us. 

c. The location of our test sites and the information gained from this and other investigations.  

Should the client or their agent neglect to supply us with correct or relevant information, 

including information about previous buildings, trees or past activities on the site, or should 

changes be made to the building type, size and or/position, this report may be made obsolete, 

irrelevant or unsuitable.  In such cases, Intrax will not accept any liability for the consequences 

and Intrax reserves the right to make an additional charge if more testing or a change to the 

report is necessary.  

2. The recommendations made in this report may need to be reviewed should any site works disturb any 

soil 200mm below the proposed founding depth. 

3. The descriptions of the soils encountered in the boreholes follow those outlined in AS1726-2017; 

Geotechnical Site Investigations.  Colour descriptions can vary with soil moisture content and individual 

interpretation.   

4. If the site conditions at the time of construction differ from those described in this report then Intrax 

must be contacted so a site inspection can be carried out prior to any footing being poured.  The 

owner/builder will be responsible for any fees associated with this additional work. 

5. This report assumes that the soil profile observed in the boreholes are representative of the entire site.  

If the soil profile and site conditions appear to differ substantially from those reported herein, then 

Intrax should be contacted immediately and this report may need to be reviewed and amended where 

appropriate. The owner/builder will be responsible for any fees associated with this additional work. 

6. The user of this report must take into account the following limitations.  Soil and drilling depths are 

given to a tolerance of +/- 200mm.   

It must be understood and a condition of acceptance of this report is that whilst every effort is made to 

identify fill material across the site, difficulties exist in determining fill material, in particular, for example, 

well compacted site or area derived fill, when utilising a small diameter auger. Consequently Intrax 

emphasises that we will not be responsible for any financial losses, consequential or otherwise, that may 

occur as a result of not accurately determining the fill profile across the site. 

7. Finally, no responsibility will be taken for this report if it is altered in any way or is not reproduced in full. 
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Appendix A 

Site Plan and Borehole Logs 
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Appendix B 

Site Photography 
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Appendix C 

CSIRO BTF “Foundation Maintenance and Footing Performance: 

A Homeowner’s Guide” 

Practice Note Guidelines For Landslide Risk Management 2007 

Australian Geoguide LR8 (Construction Practice) 
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