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1 Introduction  

Intrax Consulting Engineers has completed a geotechnical investigation for the proposed new two storey dwelling 

at 13 Cheryl Crescent, Newport NSW. 

This report outlines a summary of the geotechnical site investigation carried out on 27th October 2021 to 

investigate the subsurface conditions at four locations throughout the proposed development area. The report 

includes an assessment of the site slope stability and landslide risk assessment, as well as recommending 

geotechnical design parameters for foundations and retaining walls. 

2 Background Information 

This office has considered the proposed development including referencing geological and topographical maps, 

undertaken a site walkover inspection and recorded observations of existing conditions.  

2.1 Referenced Documents 

At the report preparation stage, the following documents were reviewed.  

• Architectural drawings prepared by Allura Homes (Ref: 00.01E, 00.03E, 00.04E, 00.05E and 00.06E) dated 

22/10/2021, and 

• Plan showing Levels, Features and Contours prepared by Intrax (Ref: 177063) dated 7/05/2021. 

2.2 Project and Site Description  

The site is bound by Cheryl Crescent to the north and east, by a private access road to the west, and by a similar 

residential property to the south. The site is located near the crest of an east facing hillside which generally falls at 

approximately 8° to 10°, among undulating topography. No indicators of existing slope instability (tension cracks, 

leaning trees etc) were noted during the fieldwork. Outcropping sandstone bedrock was visible near the south-

eastern corner of the site, adjacent to Cheryl Crescent. 

The property to the south of the site contains a two storey rendered dwelling which is offset from the common 

boundary a distance of approximately 1m from the common boundary near the south western corner of the site 

appears to be in good condition. The subject property is supported above the neighbouring property to the 

south by a brick retaining wall near the access road frontage, which is approximately 1m high and appears to be 

in good condition where visible (near the street frontage). The remainder of the southern site boundary appears 

to be retained above the neighbouring property to a height of approximately 1m, however the retaining wall was 

not visible from within the site. 

The proposed development incorporates demolition of the existing structures on site and construction of a new 

two storey dwelling and pool. At the time of the fieldwork, the site contained an existing single storey rendered 

dwelling which appeared to be in good external condition based on a cursory inspection, sandstone block 

retaining wall which was up to approximately 3m high and a metal carport. 
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Figure 1: Proposed ground floor plan 

3 Method of Investigation  

3.1 Desktop Assessment  

Geological maps from the Geological Survey of NSW, aerial photography and our local experience were used to 

assess the anticipated site conditions and the area geology.  

3.2 Fieldwork 

The fieldwork consisted of forming a total of four boreholes (BH1 to BH4) to depths between 0.9m and 2.5m 

using either a tungsten carbide drilling bit attached to mechanical auger powered by a ute-mounted Christie 

Engineering hydraulic drilling rig (BH1 and BH2), or hand operated percussive push tube sampling equipment 

(BH3 and BH4) and four Dynamic Cone Penetrometer (DCP) tests. The approximate locations of the boreholes 

and DCP tests are shown on the attached site plan in Appendix A.  Site conditions on the date of inspection are 

visible in the attached photography and screenshot of Google Street View in Appendix B. The subsurface 

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

4 Results of Investigation  

4.1 Desktop Assessment 

Investigation of geological maps from the Geological survey of NSW indicates that the site is underlain by either 

Hawkesbury Sandstone of the Wianamatta Group (‘medium to coarse grained quartz sandstone, very minor shale 

and laminite lenses’) or Newport Formation of the Narrabeen Group (‘Interbedded laminite, shale and quartz, to 

quartz-lithic sandstone) however we note that the inferred subsurface conditions do not take into account the 
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results of in situ weathering (formation of residual soils) or previous earthworks (filling) that may have taken place 

on the site. 

 

 

Figure 2: Extract of local geology, 1:100,000 scale geological map, Sydney 

4.2 Subsurface Conditions  

The boreholes revealed substrata typically consisting of the following soil profile. Refer to borehole logs in 

Appendix A for details.  

TOPSOIL Silty SAND, trace of gravel, moist, extending to depths of 0.2m and 0.3m. 

FILL Clayey fill, traces of sand and gravel, wet of plastic limit, extending to depths of 1.3m (BH1), 

0.3m (BH2), greater than 1.5m (BH3) and 0.7m (BH4). We infer that fill material may extend to a 

depth of up to 3m behind the 3m high retaining wall toward the eastern end of the site. 

Sandy CLAY Sandy CLAY of low plasticity, wet of plastic limit was encountered below the fill at the locations 

of BH1, BH2 and BH4, extending to depths of 1.6m, 0.9m and 0.9m, respectively. 

Sandy CLAY 

(XW 

sandstone) 

Extremely weathered (soil strength) sandstone was encountered at the locations of BH1 (1.6m 

depth) and BH2 (0.9m depth), extending to depths of 2.5m and 2.0m, respectively, where the 

drilling equipment refused to further penetration. 

SANDSTONE 

bedrock 

SANDSTONE bedrock, which appeared to be moderately weathered and of at least low 

strength, was observed outcropping near the south-eastern corner of the site (adjacent to 

Cheryl Crescent) and is inferred to be present at the refusal depths of BH1 and BH2.  

4.2.1 Ground Water  
Groundwater was not intersected 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 
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unexpected. We anticipate that under the existing conditions, surface water may infiltrate into surficial soils and 

drain slowly over the surface of the sandstone bedrock following rainfall. 

5 Slope Stability Assessment 

5.1 Introduction 

The subject site is located within an area with a low to moderate potential for landslip due to ground slopes of 

the order of 10°. With respect to the scope of the proposed development, the likelihood of landslide hazards 

occurring (risk) and the consequences of those hazards are evaluated below. The mitigation methods are 

proposed to maintain the serviceability and reliability (safety) of the development, to reduce the future risk to an 

acceptable level.  

A slope stability assessment was conducted during the investigation as per guidelines provided by Australian 

Geomechanics Society Practice Note Guidelines for Landslide Risk Management Landslide Task Force 2007, 

presented in Appendix C. 

5.2 Risk Analysis/Assessment 

5.2.1 Risk Management Terminology 

Risk is defined as a measure of the probability and severity of an adverse effect to health, property or the 

environment. (Australian Geomechanics Society Landslide Taskforce. 2007).   

Risk is a product of the chance of an event (likelihood) and the consequences.    

A comprehensive list of terms can be found in the Australian Geomechanics Society Practice Note Guidelines for 

Landslide Risk Management Landslide Task Force 2007, which is presented in Appendix C. 

5.2.2 Hazard Identification and Likelihood 

The identified hazards associated are summarised as follows: 

Hazard A- surface flow of earth (earth-debris flow):  

During prolonged rain events, there is a chance of surficial soils becoming saturated. As such, movement of the 

surface soil downslope has been considered under this scenario. The sudden collapse of a retaining wall or steep 

slope has the potential to cause damage or injury downslope, and we anticipate that any existing retaining walls 

which are to be demolished will be replaced by new, engineer designed retaining walls, constructed to modern 

standards. Provided that the new retaining walls and associated drainage perform as anticipated, we consider that 

the likelihood of this type of failure occurring may be considered “unlikely” under proposed conditions. Any new 

footings in the vicinity of the proposed retaining wall within the eastern portion of the site must be founded below 

the zone of influence of the retaining wall unless considered in the structural design of the wall. 

Hazard B - shallow transitional/ rotational slide: 

This mechanism describes an event where the soil moves downslope due to failure along a circular slip surface. No 

indicators of slope failure were present at the time of our inspection on the subject site or adjacent properties. The 

overall hillside slope is approximately 8° to 10°. We consider that the likelihood of Hazard B is “rare” under the 

existing or proposed conditions since the elevation relief throughout the site is supported by retaining walls, and 

sandstone bedrock is present at relatively shallow depth where the downslope retaining wall will be founded. No 

additional surcharges are to be applied to retaining walls by new footings, stockpiles, materials or construction 

machinery unless approved by the structural engineer, and the retaining wall footing design must consider the 

potential for a sliding failure or a shear failure of the footing. 

5.2.3 Consequence Values  

Consequences of the possible hazards are identified by using the table Qualitative Measures of Consequences to 

Property of Appendix C of AGS Landslide Risk Management - 2007 document in table 4, and assessed as follows; 

Hazard A 
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‘Medium’ damage to property on the subject site and to properties downslope may be anticipated due to an 

occurrence of Hazard A. 

Hazard B 

‘Medium’ damage to the site or neighbouring property may be anticipated due to an occurrence of Hazard B. 

 

Figure 2: Landslide Risk Assessment 
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Terminology contained within Figure 3 are used to describe the risk levels of the identified hazards. In the scope 

of the AGS Guideline-2007 (Appendix D), low risk levels are acceptable. The risk management plan described in 

the following section shall be carried out to limit the hazards to an acceptable risk level. 

 

Figure 3: Extract Appendix C – AGS (2007) 

5.2.4 Risk Assessment for Property 

The following table is a brief risk assessment to highlight the potential risk of landslides to the proposed 

development/allotment associated with the current hazards identified during the site inspection and fieldwork.   

Table 2: Landslide Risk Assessment  

Landslide Event Likelihood Consequence Risk 

Hazard A “Unlikely”   Medium Low 

Hazard B “Rare”  Medium Low 

The above terminology is taken from the AGS Practice note guidelines for Landslide Risk Management (2007) – 

Appendix C (as reproduced below). 
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5.2.5 Recommendations – Risk Management  

Based on the site investigation and observations made during the assessment completed by this office, it is 

concluded that the proposed development is considered to have an acceptable risk. 

The following items are considered good hillside practice and should be considered in the typical design 

elements of construction on site.  It is recommended that all sites cuts greater then 600mm in height are retained 

by engineer designed retention systems based on the soils strength parameters given in section 5.5 of this report.   

The following precautionary measures must be followed to maintain the very low risk to property and to life.   

• All site cuts greater than 600mm high shall be retained by an engineer designed retaining system. Installation 

of drainage behind the retaining walls must be installed. 

• We anticipate that a new retaining wall will be proposed near the eastern boundary of the site. Service 

loading (the weight of the proposed pool and stored goods or pool plant equipment and anticipated live 

loads) must also be considered in the assessment or design of the new retaining wall(s). The zone of 

influence of the proposed retaining wall(s) may be considered to extend from the toe of the retaining walls 

upward at a slope of 1V (Vertical) : 2H (Horizontal). 

• All collected surface water must be discharged to a legal point of discharge downslope. Ponding of surface 

water within the site is to be avoided. This can be achieved by installing appropriate drainage up-slope of the 

dwelling and around the perimeter of the site.  

• Any exposed surfaces must be revegetated as soon as construction works are completed with natural  

grasses and shrubs (ideally fast-growing plants with vigorous root system), with the aim being to minimise 

surface erosion and siltation downslope. 

• Care must be taken during demolition and excavation to prevent damage to existing neighbouring or 

boundary structures by destabilising, undermining or transmitted vibrations. 

• If hydraulic rock breaking equipment (rock hammer) is required for excavation of sandstone bedrock, then 

we recommend that the machine size be limited (8 tonne excavator, 750kg rock hammer) to reduce the 

potential for vibrations to be transmitted across the boundary. The excavation contractor must qualitatively 

monitor any transmitted vibrations and seek further advice should concerns arise regarding vibration 

induced damage. 

• We recommend that dilapidation surveys be completed for the adjacent property to the south of the subject 

site prior to the commencement of demolition or excavation to document the existing condition of adjacent 

structures. The purpose of the dilapidation surveys is to protect the owners of adjacent property from 

damages caused by the proposed development, and to protect the developer from unfair claims for 

damages that existed prior to the commencement of development. The dilapidation surveys should contain 

colour photographs, and accurate descriptions of internal and external defects (crack location, width and 

crack length). The owners of the respective structures should be provided with copies of the dilapidation 

reports and asked to confirm that they present a fair assessment of pre-existing conditions. 

 

Note: Intrax would be required to review any drawings prior to construction to ensure the recommendations of this 

report can be achieved. 
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6 Site Classification in Accordance With AS2870-2011 

In accordance with AS2870-2011 “Residential Slabs and Footings Construction” a site classification of Class “P” is 

applicable to this site due to abnormal moisture conditions – removal of existing building and deep fill. 

This site is subject to abnormal moisture conditions which must be alleviated or allowed for in the design of the 

footing system. In the absence of these abnormal moisture conditions, the designing engineer should recognise 

that the natural soils encountered on this site result in a “Class M” site classification being applicable. On the 

basis of the findings in this investigation, including visual-tactile identification of the soil profile combined with 

this writer’s local knowledge and experience, the characteristic surface movement (Ys) on this site – under normal 

conditions – has been estimated to be in the range of 20mm to 40mm. 

6.1 Foundations  

We have not been provided with details (Density Testing Records) of the existing fill, and as such any existing fill 

is considered ‘uncontrolled’. Uncontrolled fill is considered unsuitable for the support of proposed footings. We 

anticipate that the proposed dwelling will be founded on pad and strip footings embedded through any existing 

fill and into residual ‘very stiff’ sandy CLAY or extremely weathered sandstone. 

Shallow footings founded at least 100mm into residual soils (‘very stiff’ sandy CLAY) or extremely weathered 

sandstone may be designed for an allowable bearing pressure of 200kPa. We anticipate that shallow footings may 

range in depth (below existing levels) between 0.4m and 1.4m. 

If preferred, piles (or pad footings, where the bedrock is sufficiently shallow) socketed at least 0.3m into 

moderately weathered sandstone bedrock of at least low strength may be designed for an allowable bearing 

pressure of 1,000kPa. 

We anticipate that the proposed pool will be founded on piles to sandstone bedrock. All footings for the 

proposed pool must be founded below the zone of influence of any retaining walls. 

We recommend that all structures be uniformly founded to avoid the potential for differential settlements. An 

allowable bearing pressure of 100kPa on residual (natural) soils may be adopted for the design of the ground 

floor slab or new retaining walls within the western portion of the site, provided that proof rolling / compaction 

of the subgrade is completed prior to construction. Any soft or heaving areas may require excavation and 

replacement with compacted crushed sandstone or granular material. All new footings must also be founded 

below the zone of influence of any retaining walls. 

6.2 Retention   

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

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

Table 1: Geotechnical soil and retention design parameters 

Material 

Description 
Depth* 

Unit 

weight 

(kN/m3) 

Cu (kPa) 
Friction 

angle (°) 
Ka# Kp# K0

# 

Fill Up to 3m 19 - 22 0.46 2.20 0.63 

Residual Sandy CLAY 

or XW sandstone  

Up to 3m 19 60 24 0.42 2.37 0.59 

*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 any groundwater water is effectively and permanently drained from behind 

the retaining walls to below the toe of the retention, and that any adjacent surcharge loads are superimposed.  
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7 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:  

3. Review of engineer design for proposed retaining walls.  

4. At the time of construction of footings. 
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5.  

8 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. 

 



177063 GEO-LRA-Newport_V.0 

9/05/2022 

 

Document Revision: 1 

Template Version: ii 

Page 14 of 32 

 

Appendix A 

Site Plan, DCP Test Results, Borehole Logs  

and Explanatory Notes 
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DCP Test Results 

Test Type DCP DCP DCP  

Test # 1 2 3 4 

Depth (mm)     

0 – 100 2 3 2 1 

100 – 200 5 3 2 2 

200 – 300 7 4 3 5 

300 – 400 8 3 12 5 

400 – 500 10 2 9 13 

500 – 600 15 12 3 7 

600 – 700 16 6 5 8 

700 – 800 End 11 6 10 

800 - 900  13 11 20 

900 – 1000  15 13 Refusal 

1000 – 1100  End End  

1100 – 1200     

1200 – 1300     

1300 – 1400     

1400 – 1500     

1500 – 1600     

1600 – 1700     

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     
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Appendix B 

Site Photography 
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Screenshot from Google Street View near eastern site boundary 
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Appendix C 

Foundation Maintenance and Footing Performance,  

Good Hillside Construction Practice  
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